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Environmental Assessments (EA’s) and Environmental Impact Statements (EIS’s) 


 
This chapter is divided into three sections: 
 


1. Guidance for Environmental Documents – This section gives definitions for the various documents, 7 
triggers for an environmental assessment (EA) and an environmental impact statement (EIS), a general 
guideline of what should be included in the documents, some information on a best case timeline, etc. 


 
2. References and Web Links – This section gives a list of websites that may be used in preparing an 


Environmental Assessment or Environmental Impact Statement.  By providing the website references, 
the intent is to refer to the appropriate websites and allow the various governmental agencies to update 
their own websites.  This should allow the Charlotte Mecklenburg Utilities Design Manual to require 
fewer updates and much less often.  The data and information should stay more current on each 
agency’s website. 


 
3. Sample Table of Contents for various EA and EIS documents.  These should serve as guidelines or 


checklists for what is required in these documents. 


October 2008 Draft Version 1 Environmental Assessments - Chapter 11







 Guidance for Environmental Documents 21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


 
Reporting of a project's environmental effect is documented in the form of an Environmental Assessment (EA) 
or Environmental Impact Statement (EIS), depending on the project's impacts. These documents are meant to 
disclose the direct, indirect, cumulative, long-range, and short-term impacts of the proposed project.  
 
Projects permitted by DWQ typically requiring preparation of an environmental document (EA or EIS) are 
wastewater treatment plant upgrades, sewer line extensions, and perennial stream impact projects. 
 
The North Carolina (or State) Environmental Policy Act of 1971 (SEPA) requires state agencies to review and 
report the environmental effects of all activities that involve an action by a state agency, an expenditure of 
public monies or private use of public land, and that may have a potential negative environmental effect upon 
natural resources, public health and safety, natural beauty, or historical or cultural elements of the state. 
 
The State Clearinghouse (SCH) manages the State's Intergovernmental Environmental Review process, which 
notifies potentially affected state/local agencies and the public of proposed state development activities in their 
jurisdiction. Further, the process offers a means for agencies with expertise and the public to review the 
environmental documents prepared for the proposed activity and offer comments regarding the 
adequacy/accuracy of the impact analysis.  
 
Environmental Assessment (EA) 41 


42 
43 
44 


Prepared if the project is not anticipated to produce significant adverse environmental impacts, if the impacts 
can be mitigated to a non-significant level, or if the magnitude of impacts is uncertain. 
   
Finding of No Significant Impact (FONSI) 45 


46 
47 
48 
49 
50 
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An executive summary of the EA issued by SEPA containing the following information about the project:  
 Brief description of the proposed activity, including the area affected; 
 List of predicted environmental impacts arising from the project; 
 Description of mitigation measures to be performed for the loss of public resources; and,  
 Statement that the FONSI completes the review and that an EIS will not be prepared. 


 
Environmental Impact Statement (EIS) 52 


53 
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Prepared if the project's impacts will be significant and are not able to be fully mitigated. A determination that 
an EIS is required can be made at any time during the review of an EA. An EIS will provide a more extensive 
evaluation of the advantages and disadvantages of project alternatives and is written in greater detail than an 
EA. 
 
Record of Decision (ROD) 58 
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Issued by SEPA; the result of an EIS and documentation of the EIS process.  The ROD consists of the 
following: 


 Statement discussing the project and the decision made; 
 Identification of all alternatives considered 
 Discussion justifying the chosen alternative; and 
 Certification that all methods of avoiding or minimizing environmental impacts contained in the EIS will 


be implemented, or the reasons why not implemented 
 


October 2008 Draft Version 1 Environmental Assessments - Chapter 11







Thresholds that trigger an EA/EIS: 68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 


 New or expanded discharge greater than 0.5 mgd 
 New or expanded  discharge producing an instream waste concentration of greater than 33 percent 


during the 7-day 10-year low flow conditions 
 New surface irrigation, high rate infiltration, or subsurface waste water systems with a proposed 


permitted capacity exceeding 100,000 gallons per day 
 Reclaimed water systems with reclaimed water being the sole disposal option (greater than 200,000 


gpd) 
 New reclaimed water sites exceeding 0.5 mgd when the reclaimed water is required for compliance 


with any other wastewater disposal permit  
 New reclaimed water sites exceeding 1.0 mgd when the reclaimed water is not required for compliance 


with any other wastewater disposal permit  
 New permits or modification to existing permits for land application of residuals, (greater than 10 acres)  
 New or expanding surface disposal sites disposing greater than 3000 dry tons of residuals per year  
 Gravity sewer extensions with three or more miles of 18" or greater diameter sewer line  
 New or expanding individual pump stations and associated force mains with a proposed permitted 


capacity greater than 1750 gallons per minute 
 
EA Activities and Best Case Timeline: 86 


89 


99 


1. Scoping Document to SCH (30 days review) 87 
2. Prepare Draft EA (6 months) 88 
 Request speculative limits if required (timeframe dependent on WQ Modeling) 
3. Submit Draft EA to SEPA Coordinator for Completeness Review (2 weeks) 90 
4. Incorporate Completeness Review comments into EA (2-4 weeks) 91 
5. Submit 16 copies to SEPA Coordinator for agency distribution and review (30 days) 92 
6. Receive compiled comments from agencies and incorporate into Final EA (2-6 wks) 93 
7. Final EA to SCH for public review (30 days) 94 
8. Final agency sign-off, prepare FONSI (2 weeks) 95 
9. Design project (6-18 months, depending on size/type of project) 96 
10. Apply for Authorization to Construct through Construction Grants & Loans (90 days) 97 
11. Advertise and Bid 98 


 
Notes: 100 


101 
102 
103 
104 


Processing times listed are averages and reflect optimal scenarios where documents are completely and 
adequately prepared.  Following the SEPA Guidelines may help prevent delays.  It is recommended to 
schedule proactive upfront meetings with various agencies, as required by the project (SEPA, Wildlife 
Resources Commission, NPDES, etc). 
Reference: http://h2o.enr.state.nc.us/sepa/images/FlowChart.gif 105 
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Scoping Document 
A scoping document is prepared to solicit preliminary comments from responsible agencies and/or the public.  
The scoping document is submitted to the State Clearinghouse and is published in the Environmental Bulletin 
for a 30-day review period.  The scoping process occurs prior to preparation of the EA/EIS. 
 
NPDES Speculative Limits and WQ Modeling 
A new expanded wastewater plant requires speculative NPDES permit limits.  A request for speculative limits 
is sent to DWQ, NPDES Unit.  Recent projects have required extensive Water Quality modeling and meetings 
with the DWQ Modeling and TMDL Unit.  The speculative limits must be received prior to submitting the Draft 
EA/EIS. 
 
Completeness Review 
Final Draft EA/EIS is prepared and submitted to the SEPA Coordinator for a completeness review to assure 
that it covers the necessary topics, makes reasonable conclusions that can be supported, and is easily 
understood. This completeness review generally takes a minimum of two weeks and may result in the 
document being returned to the preparer for revisions.   
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FONSI 124 
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Finding of No Significant Impact will be issued after the review agencies sign-off on the EA document.  
Depending on the project, it is recommended to schedule proactive upfront meetings with various agencies. 
 
ROD 
Record of Decision will be issued after the review agencies sign-off on the EIS document and the Final EIS has 
been through the SCH for a 30 day public review period.  The ROD is available for an additional 30 days public 
review and comment period after which the final ROD/EIS is approved and other remaining permits can be 
obtained. 
 
Authorization to Construct (ATC) 
Apply for ATC after FONSI or ROD is received.  Guidance documents: 
http://www.nccgl.net/Engineering/plans.html 136 


137  
Agency Distribution 138 
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DWQ – Division of Water Quality 
 Basinwide Planning Unit  
 Point Source Branch: NPDES Unit  


(new or expanding wastewater discharge facility) 
 Point Source Branch: Pre-treatment, Emergency Response, and Collection Systems Unit  


(new or expanding sewer lines, force mains and pump stations, and pre-treatment) 
 Aquifer Protection Section 


(land application or reclaimed water) 
 Wetlands/401 Certification Unit  
 Environmental Sciences Section   


DENR – Department of Environment and Natural Resources 
 Environmental Projects Officer 
 Mooresville Regional Office 
 Division of Forest Resources  
 Division of Parks and Recreation 
 Division of Water Resources 
 Division of Environmental Health 
 Division of Soil and Water Conservation 
 Division of Land Resources 


Other State Agencies 
 Department of Administration, State Clearinghouse (SCH)  
 Wildlife Resources Commission 
 Department of Cultural Resources/State Historic Preservation Office (SHPO)  


SHPO may have information on the presence of archaeological or historical sites.  It may also require a 
survey be done at the site prior to any site development. 


Federal Agency 
 U.S. Fish and Wildlife Service  
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Environmental Assessment Preparation Guidance 167 
168 
169 


Outline for EA TOC 
REFERENCE: 
http://h2o.enr.state.nc.us/sepa/EAGuidlines.htm 170 


171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 


 
A.  Project Description – This section should describe all aspects of the project, including planning, phasing, 
construction and operations, and project location(s). 


1. Existing systems and conditions  
2. Proposed Changes  
3. Project Service Area  


 
B.  Project Need – Within the Project Need section, the following items should be provided, as applicable:  


1. Quantitative justification for the requested improvements 
2. If there is an Infiltration and Inflow (I&I) problem currently with the system, a full discussion of I&I 


management should be presented, along with an outline of steps currently being taken to remedy the 
problem (e.g., smoke testing for storm drain connections, manhole inserts, etc.). 


 
C.  Alternatives Analysis – Discuss all reasonable alternatives to the proposed project, including the No 
Action alternative.  This section of the document should explain clearly why other reasonable alternatives were 
disregarded and the preferred alternative chosen. The EA should focus primarily on environmental 
consequences for determining alternatives, but it is also reasonable to disclose the fiscal differences between 
alternatives.  
 
Wastewater treatment related – The Division's guidance for preparing the Engineering Alternatives Analysis is 
accessible at: http://h2o.enr.state.nc.us/NPDES/documents/EAAGuidance.DOC 191 


192 
193 
194 
195 
196 
197 
198 
199 
200 
201 


A full review of alternatives to discharge is required. Describe the state of the existing system, need for 
expansion, and justification for the increase in flow. Flow justification should cover a 20-year period and 
correspond with the plant's master plan. If the proposed plant's expansion is to be phased over a number of 
years, justify the corresponding flow for each phase. 
 
D.  Existing Environmental Characteristics of Project Area – The existing or affected environment should 
be discussed in terms of what currently exists on the site and in the surrounding area.  


1. Topography – Briefly describe the topography of the project area including landforms, slopes, and 
elevations. Is the site within the 100-year flood plain? National Flood Insurance Program (NFIP) maps 
should be used to determine whether the project will encroach on the base (100-year) flood plain. 
http://www.fema.gov/plan/prevent/fhm/index.shtm 202 


203 
204 
205 
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214 
215 
216 
217 
218 
219 
220 
221 


2. Soils – Describe the dominant soil(s) in the project area as well as any soil types that might prove to be 
a constraint to the proposed project. This would include any fill, wetland soil types, etc.  


3. Land Use – Describe the current use of the land at the site and the surrounding acreage. Additionally, 
discuss how the current land use fits into the land use of the entire area in terms of conservation, 
development, and ecological function. If applicable, identify the current zoning classification of the 
project site and surrounding area. 


4. Wetlands – Describe the existence of any wetlands on-site or near the site. Indicate any wetlands on 
the map in Section G. Include a list of the type, quality, and delineation. Describe the primary function 
of the wetland (e.g., flood control, wildlife habitat, groundwater recharge), and other factors that indicate 
the relative importance of the function to the total wetland resources of the area. 


5. Prime or Unique Agricultural Lands – Is any of the proposed site classified as prime or unique 
agricultural land? Reference some authority. Local soil and water conservation districts can be of 
assistance in classification of these areas. 


6. Public Lands and Scenic, Recreational, and State Natural Areas – Discuss the existence of any 
formally designated park land, scenic or recreational areas, or state natural areas on or adjacent to the 
site. 


7. Areas of Archaeological or Historical Value – Reference any studies that have been done on this site. If 
no studies are available discuss if and how the site has been previously disturbed. List any buildings on 
the site and their approximate age. 
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8. Air Quality – Identify the area’s air quality classification, acknowledging if it is in transition and why. 
Discuss the current sources of emissions for the site. Discuss any previous odor problems or 
complaints due to any existing facilities. 


222 
223 
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229 
230 
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232 
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234 
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236 


9. Noise Levels – Discuss the current noise levels on the site with a measurable benchmark, if possible. 
10. Water Resources (Surface Water and Groundwater) - Identify surface waters and groundwater 


(aquifers) in the project area. For surface waters, identify the name, location (include on the enclosed 
map in Section G), classification, and use support ratings. Identify the river basin where the project is 
located. If there are unnamed streams, estimate the average flow. Discuss groundwater in terms of 
use, quality, quantity, depth, and recharge. 


11. Forest Resources – List type (for example, hardwoods/pines) at or near the site. 
12. Shellfish or Fish and Their Habitats – Are there categories of shellfish beds/fish habitats at or near the 


site? Are these closed beds, highly productive areas, or spawning areas? 
13. Wildlife and Natural Vegetation – Identify any wildlife habitat that exists on or near the project area. List 


specific species of dominant plants and animals that are indicative of the kind of habitat that exists, as 
well as any threatened or endangered species.  (US Fish & Wildlife Service Threatened and 
Endangered Species in North Carolina: http://www.fws.gov/nc-es/es/countyfr.html) 237 
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E.  Predicted Environmental Effects of Projects – In this section the discussion should center on the direct, 
indirect, and cumulative impacts the project will have on the same topics covered in the previous section with 
the addition of (14) Introduction of Toxic Substances.  Identify both the construction and operational impacts. If 
there will be no impact in any specific topic area (#1-13 above), that should be stated. If the impact is small and 
deemed to be insignificant, describe the impact and then make a statement to that effect at the end of the 
discussion for each topic. In all categories, quantify impacts where feasible (i.e., in terms of acres, linear feet, 
etc.).  
 
If, in Section D, “Existing Environmental Characteristics of Project Area,” it was shown that a resource did not 
exist on or near the site, then indicate “Not Applicable (N/A)” in the appropriate section.  


1. Topography – Will this project change the existing topography? Identify and evaluate any 
encroachments of the project on flood plains. 


2. Soils – Will this project cause any soil disturbance or contamination? If soil is to be moved, how many 
square yards/feet will be moved and to what location? If soil is expected to be contaminated, discuss 
the contaminant. 


3. Land Use – How will the land use change due to the project and how will the new use(s) fit into the 
intended land use of the entire area in terms of conservation, development, ecological function, and 
quality of life? Will local zoning or land use plans need to be changed? 


4. Wetlands – Will there be any direct or indirect impacts on wetlands from the project? If wetland is to be 
filled, how many acres are involved and what kind of authorization (permit) is required? Will the 
diversion/addition/withdrawal of surface water impact existing wetlands? Construction activity as well as 
long-term operational activity should be considered. 


5. Prime or Unique Agricultural Lands – How will the project affect the identified prime or unique 
agricultural land? How much acreage will be lost and how much retained in that use? What will be the 
impact of the loss? 


6. Public Lands, Scenic and Recreational Areas – How will the project impact any formally designated 
park land, scenic, recreational or state natural areas on or adjacent to the site? Again, quantify the 
amount of loss. Also, discuss the loss of any informal scenic or recreational site functions. 


7. Areas of Archaeological or Historical Value – How will the project affect any areas of archaeological or 
historical value? Will any building be demolished or renovated? If yes, include photographs of buildings 
on the site.  


8. Air Quality – How will the ambient air quality be affected by the project? Remember to discuss both the 
construction and the operation of the project. Consider cumulative impacts as this project is added to 
the existing development.  


9. Noise Levels – Will the project increase noise levels? If so, when (days of the week and hours of day)? 
At what distance will increased noise levels be heard? Will surrounding properties be affected by noise 
level? 


10. Water Resources – How will the project impact the following during construction and operation: surface 
water quality and quantity, and groundwater quality and quantity? Address any changes in the amount 
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of impervious surface at the project site and stormwater runoff (i.e., nonpoint source pollution). When 
discussing these impacts, include impacts on erosion rates at the site and downstream, sedimentation 
changes, changes in downstream water quality (e.g., eutrophication impacts), etc. 


278 
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294 


11. Forest Resources – If any forests are destroyed by this activity, describe forestry practices to be used. 
12. Shellfish or Fish and Their Habitats – What kinds of impacts on shellfish, fish, or their habitats will the 


project have either during construction or operation? Again, consider on-site and nearby aquatic 
habitats. 


13. Wildlife and Natural Vegetation – How much of the existing natural vegetation will be destroyed or 
altered by the project? If the wildlife will be displaced, are there surrounding areas that provide similar 
types of habitat or does the project encompass any possible relocation areas nearby? What is the long-
term effect if more development is planned for the area? 


14. Introduction of Toxic Substances – Will any toxic substances be introduced during construction or 
operation of the project? If so, name them and identify how they will be used. Discuss any measures 
that will be taken to ensure that toxic substances will be treated in accordance with all appropriate 
regulations so that there will be no significant environmental impact. 
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F.  Mitigative Measures – The only topics that need to be covered in this section are those that were deemed 
to be significantly affected by the proposed project in Section E, “Predicted Environmental Effects of Projects.” 
List all of those topics in the same order as above and discuss for each one what measures are going to be 
taken to mitigate the effects of the project.  
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349 


 
Each local government in the project service area must provide mitigation measures if any of the project’s 
impacts are anticipated to occur within its jurisdiction. Describe all local development regulations and 
enforceable policies that these jurisdictions will implement/enforce. Such measures will receive the strongest 
consideration by DWQ as to whether or not a Finding of No Significant Impact (FONSI) is appropriate for the 
EA.  
 
Provide a description of local stormwater and nonpoint source pollution management programs. Described 
measures may include, but are not limited to local programs related to: impervious surface reduction, open 
space protection, riparian buffers, low impact development, sedimentation and erosion control programs, and 
ongoing or planned environmental restoration projects. DWQ will be particularly interested in programs to 
address potential impacts to 303(d) listed waters and those waters identified in the Basinwide Water Quality 
Plan as having notable concerns. DWQ encourages the implementation of restorative measures to reverse 
existing negative impacts, particularly in watersheds containing listed streams, streams with notable concerns, 
and headwater streams. Additionally, local government growth management and planning initiatives should be 
described.  
 
Applicable local regulation and code sections referenced need to be included in an appendix. Describe any 
construction permits (such as those for erosion and sedimentation control, and stream and/or wetland impacts) 
or other efforts that will be employed to mitigate for the project’s direct impacts.  
 
G. Maps - Provide the following maps/figures of the entire project area. Each map should show the specific 
location(s) of the proposed project, in the EA:  


1. Site Plan:  
A reproducible 8 1/2" x 11" or 11” x 17” map(s) at a readable scale that shows the project site and 
immediately adjacent properties. This map(s) should show all existing and proposed improvements to 
the project site, as appropriate, with all significant environmental features on-site or immediately 
adjacent to the project site shown. 


2. Vicinity/Location Map: 
A reproducible 8 ½" x 11 or 11” x 17” map drawn at a legible scale that shows location of project 
site(s), including the service area of the project relative to surrounding areas. This map should be 
separate from the site plan and should show (and label) the location of all proposed activities, including 
significant environmental or locational features, such as: 


 proposed or existing plant site 
 proposed transmission lines, with lengths and diameters labeled 
 proposed pump stations, with capacities labeled 
 proposed spray irrigation facilities, with acreage labeled  
 proposed storage tanks, with capacities labeled 
 surface waters 
 river basin boundaries 
 major roads and highways 
 project boundaries (site and service areas) 
 municipal and county jurisdiction lines  
 north arrow and scale 


3. USGS Quad Map: 
A reproducible map with each proposed stream and/or wetland crossing labeled by number. Provide an 
accompanying table that lists each crossing, the diameter sewer that will be installed at the locations, 
the installation method used to install the sewer, and the amount of environmental impact at each 
crossing. Please total the acreage of impact for the entire project. 


4. Soil survey map(s)  
5. Wetland delineation map(s) – This information can be obtained from the U.S. Fish & Wildlife Service's 


National Wetlands Inventory.  http://www.fws.gov/nwi/ 350 
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352 
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H.  References – List in alphabetical order any documents or websites referenced. 
 
 
 
 
 
CONTACTS 
 


NCDENR DWQ Planning Section 
SEPA Coordinator 
512 North Salisbury Street 
Raleigh, NC 27604 
(919) 733-5083, ext 555 
 
 
Department of Administration 
State Clearinghouse 
1301 Mail Service Center 
Raleigh, NC 27699-1301 
(919) 807-2425 
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References and Web Links 373 
374 
375 


 
NC Department of Administration, State Environmental Review Clearinghouse 
http://www.doa.state.nc.us/clearing/ 376 


377 
378 


 
NC Environmental Bulletin 
http://www.doa.state.nc.us/clearing/ebnet.htm 379 


380 
381 


 
NC DWQ (Division of Water Quality) 
http://h2o.enr.state.nc.us/ 382 


383 
384 


 
NC DWQ – SEPA (State Environmental Policy Act) 
http://h2o.enr.state.nc.us/sepa/ 385 


386 
387 


 
NC DENR (Department of Environment and Natural Resources) 
http://www.enr.state.nc.us/ 388 


389 
390 


 
NC DWR (Division of Water Resources) 
http://www.ncwater.org 391 


392 
393 


 
Natural Heritage Inventory Database (NHID) 
http://www.ncnhp.org/ 394 


395 
396 
397 
398 


 
Wildlife Resource Commission 
Guidance Memorandum to Address and Mitigate Secondary and Cumulative Impacts to Aquatic and Terrestrial 
Wildlife Resources and Water Quality (August 2002)  
http://www.ncwildlife.org/pg07_WildlifeSpeciesCon/pg7c3_impacts.pdf 399 


400  
US Fish & Wildlife Service – Threatened and Endangered Species in North Carolina http://www.fws.gov/nc-401 
es/es/countyfr.html 402 


403 
404 


 
US Fish & Wildlife Service – National Wetlands Inventory 
http://www.fws.gov/nwi/ 405 


406 
407 


 
DWQ Primary Surface Water Classifications 
http://h2o.enr.state.nc.us/csu/swc.html 408 


409 
410 


 
National Flood Insurance Program (NFIP) maps 
http://www.fema.gov/plan/prevent/fhm/index.shtm 411 


412 
413 
414 


 
North Carolina Construction Grants & Loans 
Authorization to Construct (ATC) 
http://www.nccgl.net/ 415 


416 
417 


 
United States Department of Agriculture Soil Survey maps 
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 418 


419 
420 
421 
422 
423 
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Ordinances, Codes and Design Manuals 424 
425 
426 
427 


 
City of Charlotte 


 Soil Erosion and Sedimentation Control Ordinance. 
http://www.charmeck.org/NR/rdonlyres/eh6dbi4c5ktggb6gecfdxrek33e4currupopmbgt5uxbpmzk3qcjaca428 
elccl5bg5iuh3acqdtuw34aicck6skfhfpmd/Erosion+Control+Ord+as+adopted+5_28_2002.pdf 429 


430 
431 
432 


 
 Post Construction Controls Ordinance.  Effective 1 July 2008.  Applies to City limits and ETJ. Available 


online: 
http://www.charmeck.org/NR/rdonlyres/emwzm64sk3w5enos7xsxbxvyuxhcqkfu7xntybva6vul4euolm47433 
4ahngjxmwmnu2zd4kuhx4mtuy7fhxwcqljx6xxg/CharlottePostConstructionControlsOrdinance.pdf 434 


435 
436 
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Samples of the Table of Contents for various environmental documents have been attached as reference 
material.  The intent is to utilize these tables of contents as a “checklist” or guideline for information that 
should be included in an environmental assessment (EA) or environmental impact statement (EIS).  Also 
please be advised that no two projects are the same and these tables of contents can not serve as a 
completeness review.  They are only guidelines.  Preparing complete and through environmental 
documents is not a fill in the blank process.  Thorough investigation and documentation along with sound 
expert scientific knowledge must be well conveyed in these documents.  Good lines of communication 
must be maintained with the reviewing agencies throughout the review process.  
 
  


Sample Tables of Contents That Are Attached 
Type of Document Project Description Year Submitted 
EA Sugar Creek WWTP Existing WWTP upgrade 2008 
EA Briar Creek Parallel 


Outfall 
Parallel sanitary sewer 
outfall 


2002 


EA McDowell Creek 
WWTP 


Existing WWTP 
Expansion 


2002 


EA Southwest Water 
Main 


Large diameter water 
main 


2001 


EIS Long Creek WWTP Greenfield WWTP 2008 
 520 


521 
522 
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524 
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526 
527 


These samples were prepared by a variety of consulting engineers on a variety of different types of 
projects. 
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 When a water or sewer main is to be installed within the right-of-way of NCDOT/CDOT 


controlled roads, a Traffic Control Plan (TCP) may be required.  The TCP, with the 
construction plans, shall be submitted to NCDOT/CDOT for review and approval.  The 
following roadway features shall be shown on the TCP: 


 
   Pavement Width 
   Pavement Type 
   Speed Limit 
   Traffic Lane Designation 
   Pavement Markings 
   Traffic Signs/Signals 
   Sidestreets/Intersection Location 
 
 A TCP shall include the following: 
 
   Legend  
   Work Hour Restrictions 
   Construction Sequence/Phasing 
   Work Zone Designation 
   Sign Placement 
   Taper Length 
   Traffic Movement Designation 
   Drum/Cone/Barricade/Barrier Placement 
   Flagging Requirement/Location 
   Uniformed Police Officer Requirement/Location 
 
 The following agencies shall be contacted when preparing a TCP: 
 
  City of Charlotte Department of Transportation (704) 336-2261 
  North Carolina Department of Transportation (704) 596-6900 
 
 The latest editions of the following publications govern the design and installation of traffic 


control plans and devices: 
 
  Manual on Uniform Traffic Control Devices  
  CDOT Work Area Traffic Control Handbook 
  NCDOT Standard Specifications for Roads and Structures  
  NCDOT Roadway Design Manual 
 
 Figure VIII-1 shows typical symbols used in a traffic control legend.  Figures VIII-2 and VIII-3 


provide samples of acceptable TCPs.  
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 Figure VIII-1 – Traffic Control Legend
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Figure VIII-2 – Traffic Control Plan Sample A 
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Figure VIII-3 – Traffic Control Plan Sample B 
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IMPORTANT NOTICE 1 
2 
3 
4 
5 
6 
7 
8 
9 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


 
 
This document was created and assembled for use in planning, designing, and 
constructing water and sanitary sewer facilities which will be owned and operated by the 
Charlotte-Mecklenburg Utility Department.  It is not intended nor should it be used for 
any other purpose. 
 
Particular attention should be given to requirements of the North Carolina Department of 
Environment, Health, and Natural Resources as they relate to this document.  CMUD 
has been granted variances from NCDEHNR regulations in instances where justification 
for the variance was well documented.  This document includes the variances but does 
not specifically indicate where a variance has been made.   These variances are based 
on local conditions, historical data, and in some cases, specialized equipment which 
CMUD owns and operates to maintain facilities.  These variances are not necessarily 
appropriate for other situations or other jurisdictions.   
 
 
 
 


June 7, 1999 i  Disclaimer  
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–2008 Version 1.0 Low Pressure Sewers 
 
 


Deleted: May 1, 2008July 27, 1995 -


Deleted:  Draft


XVIII. LOW PRESSURE SEWERS 1 
 2 


Pressure sewers are permitted in the CMUD sewer system only in areas that are 3 
specifically designated for pressure sewer service.  These areas are designated in the 1990 4 
CMUD Lake Area Study and are primarily in the areas bordering Lake Norman, Lake Wylie 5 
and Mountain Island Lake where gravity service would involve numerous small lift stations.   6 
These design specifications do not apply to Septic Tank Effluent Pump (STEP) systems nor 7 
does CMU recommend converting existing septic tanks for use with the pressure sewer 8 
system. Any proposed STEP system must be approved by CMU and will only be considered 9 
if a permit  is received by the NCDENR Division of Water Quality. Conversion of existing 10 
septic tanks for use with proposed low pressure sewer systems must first be approved by 11 
the Mecklenburg County Water Quality Program.  12 


 13 
A. Design of Pressure Sewer Systems 14 


 15 
   All pressure sewers must be designed by a professional engineer licensed in the 16 


state of North Carolina.  In addition to construction drawings, the Engineer shall 17 
include in the submittal, a design memorandum detailing the design procedures 18 
used for the pressure sewer system.  The design memorandum shall include: 19 


 20 
1. Submittal Letter 21 
 22 
2. Project Description 23 
 24 
3. NCDENR Application 25 


 26 
4. Engineer’s Certification & Applicant’s Certification 27 


 28 
5. NCDENR Watershed Classification Attachment 29 


 30 
6. Copies of any Variance Letters issued by NCDENR 31 


 32 
  7.        NFIP 100 year Flood Elevations 33 
 34 


8. Hydraulic calculations demonstrating that the total dynamic head (TDH) does 35 
not exceed 100 feet at any existing or potential grinder pump location. 36 


 37 
9.  Profiles of all pressure sewer lines demonstrating that the system will be 38 


under positive pressure at all time.  Specifically, the discharge elevation shall 39 
be above all intervening high points.   40 


 41 
.  42 


. 43 
10. A hydraulic model of the pressure sewer system with output including the 44 


network layout, nodes, pipe sizes between nodes, expected velocity in each 45 
line segment, and TDH. Manufacturer’s software can be utilized, however, the 46 
North Carolina Registered Professional Engineer shall seal the model as to 47 
the accuracy of the input and output values. 48 


 49 
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The model shall reflect use of the appropriate flow per dwelling unit (190 77 
gallons per day per residence or greater), and a Hazen-Williams “C” 78 
coefficient for the pipe material used and an allowance for minor losses 79 
associated with fittings should be included in the model. 80 
 81 
The model shall be appropriate for the type of pump planned for the 82 
development area. Semi-positive displacement and centrifugal grinder pumps 83 
shall not be intermixed.  84 
 85 
The model shall account for connection to existing pressure sewer systems 86 
and not affect the operation of the existing system (i.e., shut other pumps 87 
out). 88 


 89 
11.. Calculation of final pipe size may be adjusted based on evidence from 90 


hydraulic calculations, provided that such calculations indicate that a 91 
minimum of 2.0 fps can be achieved in all lines with no more than 5% (or a 92 
minimum of 2) pumps operating simultaneously through the line under 93 
determination. 94 


 95 
 96 


12.  Calculation of Impeller Diameters for each pump.  The impeller diameter of 97 
individual pumps in a system with varying pump elevations shall be sized 98 
such that full size impellers are used at pumps at the lowest elevations, and 99 
reduced size impellers are used at higher pumps such that the total TDH of 100 
any one pump is within 20% of all other pumps. 101 


102 
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13.  Calculations of the maximum flow discharged from the pressure sewer 113 
system with all pumps operating.  This condition will be experienced upon 114 
restoration of power following a system wide power outage.  If the maximum 115 
flow calculated, including other pressure sewers, exceeds the rated maximum 116 
pumping capacity of any downstream pump stations, the discharge shall be 117 
into a gravity sewer of sufficient diameter and length to provide 150 gallons of 118 
storage capacity per grinder pump within the gravity pipeline.  All gravity 119 
sanitary sewers shall be constructed in accordance with the  applicable CMU 120 
standards. 121 
 122 


14.  Private pressure sewers shall connect to the CMUmaintained system at a 123 
stub from the property line side of the dual ball valve/check valve assembly 124 
according to the service connection Standard Details. 125 


 126 
15. Manufacturer’s literature on the pump used for design purposes shall be 127 


included in the Design Memorandum. Such literature should include the pump 128 
curve, features, specifications and detail drawings of the wet well 129 
configuration. This information will be used to demonstrate an available pump 130 
within the design operating conditions for each lot and that standards can be 131 
complied with, but does not lock the homeowner into that particular pump if 132 
an “or equal” exists. 133 


 134 
16. Pressure sewer systems shall be designed in accordance with 15A NCAC 2T 135 


.0300, the most current edition of the NC State Plumbing Code and the most 136 
current CMU standards. Should standards conflict, the most stringent shall 137 
apply. 138 


 139 
17.  There shall be a minimum of one simplex grinder pump per residence 140 


complete with control panel,  audible/visual alarm, screened vent, anti-141 
flotation ballast and a minimum of 94 gallons of storage above the high water 142 
alarm. Although such grinder pumps and associated controls are not owned 143 
or donated to CMU, CMU shall bear responsibility as a delegated authority for 144 
reviewing and approving the complete pressure sewer system design for 145 
permitting. 146 


 147 
18. Per agreement with the North Carolina Division of Water Quality, a Low-148 


Pressure Sewer Customer Information packet shall be prepared. This packet 149 
shall include an installation checklist, maintenance checklist, commonly 150 
asked questions and answers, typical installation drawings, a list of all lots to 151 
be served by the proposed system with the following information: address, tax 152 
parcel number, approximate pump elevation, pump design point, approximate 153 
top of the wet well elevation.  154 


 155 
 156 


B. Material And Installation Specifications For Low Pressure Sanitary Sewer 157 
 158 


Unless superseded or modified by a Special Provision, all materials, apparatus, 159 
supplies, methods of manufacture, or construction shall conform to the specifications 160 
for same contained in this Section.  National material standards (ASTM, ANSI, etc.) 161 


Deleted: 7.


Deleted: Requirements and 
Specifications for Sanitary Sewer 
Construction.


Deleted: 8.


Deleted: D 


Deleted:  (See Pressure Sewer 
Material Specifications).


October 2008 Draft Version 1 Low Pressure Sewers - Chapter 18







 XVIII-4 


  
 
–2008 Version 1.0 Low Pressure Sewers 
 
 


Deleted: May 1, 2008July 27, 1995 -


Deleted:  Draft


referred to herein shall be considered to be the latest revisions only. 170 
 171 


The Engineer may waive certain requirements of these Material and Installation 172 
specifications, provided that the Contractor requests such waiver in writing and 173 
provided that the function of the material is not impaired.  The Contractor may 174 
request to substitute for a material that has been specified.  The Engineer, in writing 175 
only, may accept or reject such request. 176 


 177 
1. Piping:  All pressure sewer piping shall be ductile iron, or PVC as specified 178 


below.  All pressure sewer force main within street or highway rights-of-way 179 
shall be clearly identified with green plastic locator tape made specifically for 180 
that purpose.  The tape shall be marked with black lettering clearly identifying 181 
the pipeline as sanitary sewer.  The tape shall be Type III Detectable Marking 182 
Tape as manufactured by Lineguard, Inc., or approved equal. 183 


 184 
a. Ductile Iron Pressure Sewer:  All ductile iron pipe furnished shall be 185 


Pressure Class 350, conforming to the requirements of ANSI/AWWA C-186 
151/A21.51 and shall have a cement mortar lining in accordance with 187 
AWWA C-104.  DIP shall be furnished with push-on joints in accordance 188 
with AWWA C-111.  189 
 190 


b. PVC Pressure Sewer:  Unless amended on the Construction Drawings, all 191 
four, six and eight-inch pressure sewer may be PVC 1120, furnished in 192 
accordance with AWWA Standard C-900, and shall be Pressure Class 193 
150 with a SDR of 18 or less. When specified on the plans, four, six, and 194 
eight-inch pressure sewer shall be PVC 1120, furnished in accordance 195 
with AWWA Standard C-900, and shall be Pressure Class 200 with an 196 
SDR of 14 or less. All three inch and smaller pressure sewer mains may 197 
be PVC 1120 pipe furnished in accordance with ASTM D-2241, and shall 198 
be Pressure Class  200 with an SDR of  21 or less. When specified on the 199 
plans, three inch and smaller pressure sewer mains shall be PVC 1120 200 
pipe furnished in accordanced with ASTM D-2241, and shall be a 201 
minimum Pressure Class 200 with an SDR of 14 or less. PVC Pressure 202 
Pipe shall be made from materials whose Cell Classifications are either 203 
Class 12454A or 12454B, and shall be furnished in lengths of 20 feet.  204 
Lesser lengths will be 205 
accepted to allow the proper placement of fittings, valves, etc.  All PVC 206 
Pipe will be shipped, stored, and strung at the project in such a manner as 207 
to be protected from total accumulated exposure to sunlight and possible 208 
ultraviolet radiation of no more than four (4) weeks. 209 


 210 
Pipe jointing for all main line pipe shall be by ELASTOMERIC GASKET 211 
JOINTS only, conforming to ASTM standard D-3139.  Pipe Bells for all 212 
pipes three-inch and larger shall be integral to the pipe; sleeve couplings 213 
are not allowed. 214 


 215 
Whenever a 4-inch or larger PVC pressure sewer crosses over or within 216 
1.5 feet below a water main, the PVC pipe shall be replaced with ductile 217 
iron pipe as specified above.  For lines smaller than three-inches, the PVC 218 
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pipe may be installed within a  length of 3-inch or 4-inch Ductile Iron Pipe.  222 
The ductile iron pipe shall extend not less than 10 feet on each side of the 223 
water main. 224 
 225 
2-inch and larger PVC pressure pipe shall be green in color, unless 226 
otherwise approved by the Engineer. 1-1/2 inch pressure service pipe 227 
shall be green or white in color. 228 


 229 
2. Fittings:  All fittings for pipes four-inch and larger shall be Ductile Iron or Cast 230 


Iron.  All fittings for pipes smaller than 4-inch shall be solvent weld PVC. 231 
 232 


a. Cast Iron and Ductile Iron Fittings:  All cast iron or ductile iron fittings 233 
shall be Pressure Class 250, mechanical joint fittings, in accordance 234 
with AWWA C-110 or pressure class 350 compact fittings in 235 
accordance with AWWA C-153.  All fittings shall be furnished bell and 236 
bell unless otherwise indicated on the drawings.  All fittings shall have 237 
a cement mortar lining of standard thickness in accordance with 238 
AWWA C-104. 239 


 240 
b. PVC Fittings:  PVC fittings for pressure sewer mains shall be Schedule 241 


80 fittings furnished in accordance with ASTM D-2467 with solvent 242 
weld joints installed according to ASTM D-2855. 243 


 244 
3. Valves:  All valves on pressure sewer mains shall be plug or ball valves as 245 


specified below.  Valve operation shall be open left. 246 
 247 


a. Plug Valves:  All valves on pressure sewer mains shall be eccentric 248 
plug valves as follows: 249 


 250 
1. Plug valves shall be non-lubricated, with a plug facing of a 251 


material specifically recommended by the valve manufacturer 252 
for the indicated service and shall have stainless steel 253 
permanently lubricated upper and lower plug stem bearings.  254 
Valve seats shall be nickel.  Valves shall be designed with 255 
adjustable seals which are replaceable without removing the 256 
bonnet.  The bearing and seal area shall be protected with grit 257 
seals. 258 


 259 
Area of port opening for all valves shall be no less that 81% of 260 
full pipe area. 261 


  262 
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. 263 
 264 
4-inch valves shall be rated at 125 psi. 3-inch and smaller 265 
valves shall be rated at 150 psi. Bi-directional shut off is 266 
required. 267 
 268 
Plug valves shall be as manufactured by Dezurik Corporation, 269 
Milliken Valve Co., Keystone Valve, or approved equal. 270 
 271 
a) Buried valves four-inches and larger and other valves 272 


specifically indicated shall have mechanical joint ends 273 
conforming to ANSI A21.11. 274 


 275 
b) Buried valves three inches and smaller shall have 276 


schedule 80 threaded ends and shall be connected to 277 
the pressure main by schedule 80 PVC threaded by 278 
socket adapters. 279 


 280 
2) Buried plug valves shall have 2-inch operating nuts within 10-281 


inches to 15-inches below finish grade. 282 
 283 


3) Extension stems, stem guides, operating levers, and other 284 
miscellaneous items required for a complete installation shall 285 
be provided in accordance with the requirements and 286 
recommendations of the manufacturer. 287 


 288 
4) Buried plug valves shall be provided with adjustable valve 289 


boxes.  Valves boxes shall be cast iron conforming to ASTM A-290 
48, Class 30.  Valve box castings shall be fully bituminous seal 291 
coated.  Valve box shall be Tyler 462A or equal. 292 


 293 
b. Thermoplastic ball valves:  Thermoplastic ball valves shall be used at 294 


each service connection and shall be made of PVC Thermoplastic.  295 
The valves shall be furnished with teflon seats and true union threaded 296 
ends.  Thermoplastic ball valves shall be as manufactured by 297 
Hayward, Incorporated or approved equal. 298 


 299 
c. Thermoplastic ball check valves:  Thermoplastic ball check valves 300 


shall be used at each service connection and shall be made of PVC 301 
Thermoplastic.  The valves shall be furnished with elastomeric seats 302 
and true union threaded ends.  Thermoplastic ball check valves shall 303 
be as manufactured by Hayward, Incorporated or approved equal. 304 


 305 
4. Service Boxes and Lids:  All service connections and clean outs shall be 306 


placed in an appropriately sized box, in accordance with the  Standard 307 
Details, and shall be as manufactured by Brooks Products Company (36 308 
Series) or approved equal. 309 


 310 
Concrete boxes shall be made of concrete mix, 1-2-1, one part cement, two 311 


Deleted: 12-inch and smaller 
valves shall be rated at 175 psi.  
14-inch and larger valves shall be 
rated at 150 psi.  Bi-directional shut 
off is required


October 2008 Draft Version 1 Low Pressure Sewers - Chapter 18







 XVIII-7 


  
 
–2008 Version 1.0 Low Pressure Sewers 
 
 


Deleted: May 1, 2008July 27, 1995 -


Deleted:  Draft


parts granite screenings, and one part 3/8" granite stone.  The meter boxes 317 
shall be concrete machine made and tamped with pneumatic tamps to ensure 318 
the proper density. All concrete items shall be steam cured 24 hours and yard 319 
cured for two weeks. All service connection boxes shall be made of green 320 
plastic with the physical dimensions shown in the Standard Details, and 321 
constructed of standard thermoplastic materials using the structural foam 322 
approach, and shall be as manufactured by Brooks Products Company 323 
(Series 1730).  The plastic composition shall be uniform and substantially 324 
resistant to moderate acid attack, ultraviolet ray action, and weathering as 325 
may be encountered in outdoor application and semi-buried service. 326 


 327 
Plastic lids shall be furnished with "snap lock" tabs, interchangeable with 328 
existing CMUmeter boxes, and imprinted with the words "Pressure Sewer" on 329 
the lid. 330 


 331 
5. Installation of PVC Low Pressure Pipe:  PVC pressure sewer main shall be 332 


installed substantially in accordance with the Standard Recommended 333 
Practices for UNDERGROUND INSTALLATION OF FLEXIBLE 334 
THERMOPLASTIC SEWER PIPE, ASTM D-2321.  The following exceptions 335 
shall be taken to the Standard: 336 


 337 
a. Installing Valves and Fittings:  Valves and fittings shall be installed in 338 


the manner specified for cleaning, laying and jointing pipe.  Valves 339 
shall be installed at locations shown on the Plans and/or as directed 340 
by the Engineer. 341 


 342 
1) Valve Boxes:  A valve box shall be installed at every buried plug 343 


valve.  The valve box shall not transmit shock or stress to the valve 344 
and shall be centered and plumb over the operating nut, with the 345 
box cover flush with the pavement or other existing surface.  346 
Where the box is not in pavement, the top section shall be 347 
anchored by an 18” diameter pre-cast concrete pad, , set flush with 348 
the existing terrain.  The top section will be grouted into the pre-349 
cast concrete pad.  The location of the valve will be identified by 350 
the letters "P.S.V." imprinted onto the curb adjacent to the pressure 351 
sewer valve. 352 


 353 
2) Blocking Fittings: All plugs, caps, tees, wyes, and bends on 354 


pressure mains shall be provided with thrust blocking, placed as 355 
shown on the plans and/or as directed by the Engineer, and 356 
consisting of ready mix concrete having a compressive strength of 357 
not less than 3,600 LBS per square inches at 28 days.  358 


 359 
Bagged mix concrete may be used for blocking, anchorage, etc. on 360 
sewer mains and valves. 361 
 362 
Blocking shall be placed between solid ground and the fittings to 363 
be anchored. The area of bearing on the pipe and on the ground in 364 
each instance shall be that shown or directed by the Engineer. The 365 
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blocking shall be so placed that the pipe and fittings will be 372 
accessible for repair. 373 


 374 
b. Alignment and Grade:  Unless specifically approved by the Engineer, 375 


the curb must be in place and backfilled, and the area between curb 376 
and street right-of-way line graded smooth and to finished grade 377 
before the pressure sewer mains are installed.  The pressure sewer 378 
mains shall be installed on the opposite side of the road from the water 379 
main and five feet behind the curb except as shown on the approved 380 
plans or as directed by the Engineer.  In special circumstances, the 381 
Engineer may approve installation of pressure sewers before the curb 382 
is installed.  In such cases, the street must be graded according to 383 
approved grading plans for the entire street right-of-way, the pressure 384 
sewer staked eight feet behind the proposed curb line with 90 degree 385 
offset stakes every 50 feet, and "cut sheets" provided showing the 386 
vertical distance between each offset stake and the trench bottom 387 
point.  Such staking shall be done only by a surveyor registered in the 388 
State of North Carolina.  The pressure sewer shall be laid and 389 
maintained at the required lines and grades with fittings and valves at 390 
the required locations, spigots centered in bells, and all valve stems 391 
plumb. 392 


 393 
After curb and gutter has been installed, the location and depth of the 394 
pressure sewer main and valves, etc., will be checked for 395 
conformance to CMU standards.  Any deficiencies will be corrected to 396 
the satisfaction of the Engineer prior to testing and activation of the 397 
mains. 398 


 399 
Depth of Pipe Installation:  Unless otherwise indicated on the Plans, or 400 
required by existing utility location, all pipes shall be installed with the 401 
top of the pipe at least 5.0' below the edge of the adjacent roadway 402 
pavement or 4.5' below the ground, above the pipe, whichever is 403 
greatest.  The Contractor is instructed to check construction plans and 404 
blow-up views for additional requirements. 405 


 406 
The Contractor may be required to vary the depth of the pipe to 407 
achieve minimum clearance from existing utilities while maintaining the 408 
minimum cover specified whether or not the existing pipelines, 409 
conduits, cables, mains, etc., are shown on the plans.   PVC pressure 410 
sewer shall be installed with 12-inches clearance above other utilities 411 
or 18-inches clearance below other utilities. 412 


 413 
c. Testing:  The water for testing purposes can be taken from the nearest 414 


available CMUwater main under the supervision of the Engineer's 415 
Inspector and leakage will be measured by the Inspector with a meter 416 
furnished by CMU. 417 


 418 
The Contractor shall use great care to be sure that all air is expelled 419 
from each section under test.  If service connection or other openings 420 
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are not available for the purposes of expelling air, the Contractor shall 424 
provide air release of sufficient size (as determined by the Engineer) in 425 
accordance with Standard Detail 1. 426 


 427 
The test pressure will be 125 PSI at the low point of the section under 428 
test. 429 


 430 
Allowable leakage will be determined by Table 6A, AWWA C-600 (See 431 
Section XIV.R-1.b) or by the formula L=0.000083(D)(S) where L is the 432 
allowable leakage in gallons per hour, S is the length of pipe under 433 
test in feet and D is the pipe diameter in inches.  Add 0.0050 gal/hr. for 434 
each 1-1/2 inch lateral. 435 


 436 
Required testing of pipelines and valves shall be done under the direct 437 
supervision of the Project Inspector.  Field testing shall not negate the 438 
requirements for material certifications as contained in the material 439 
specification section of this contract.  Unless otherwise directed by the 440 
Engineer, all testing  will be completed prior to connection to any 441 
existing line.  The Contractor shall provide open ventilation of confined 442 
spaces.  The Contractor shall be responsible for providing all 443 
equipment and personnel necessary to comply with OSHA confined 444 
spaces regulations. 445 


 446 
On completion of the line or sections of the lines, connections and 447 
appurtenances, the line shall be filled and hydrostatically tested.  All 448 
leaks and any defective material shall be repaired or replaced to the 449 
satisfaction of the Engineer and the tests repeated until the 450 
requirements of this specification are met.  Any special equipment, 451 
pumps, etc. required to make the test shall be furnished and operated 452 
by the contractor as directed by the Inspector.  453 


 454 
Specific procedures for testing mains are as follows:   455 


 456 
(a). Pressure and leakage tests will be run concurrently and for a 457 


duration of four hours except as modified below.   458 
 459 


(b). The Contractor will pressurize the line and verify that it is within 460 
allowable leakage before the official test is started.   461 


 462 
(c). During the official test, the Contractor is to maintain the 463 


pressure within  +/- 5 PSI for the duration of the test period.  464 
The contractor will pump the line to full test pressure at the end 465 
of each hour AND when the test pressure drops 5 PSI.  The 466 
contractor will record the time, meter reading and pressure 467 
reading before and after each pumping occurrence.  468 


  469 
(d). The Inspector will begin the test and remain at the job for the 470 


first hour, making sure that the test pressure is maintained 471 
within +/- 5 PSI.  At the end of the first hour, with the line 472 
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pumped to full test pressure, he will read the meter and record 475 
the first hour leakage.  If the first hour leakage is within 476 
allowable, he will return at the end of the fourth hour and again 477 
read the meter.  If the total leakage for the four hour period 478 
does not exceed four times the first hour leakage, the test will 479 
be terminated.  If the total leakage exceeds four times the first 480 
hour leakage, but is still within allowable, the test will be held 481 
an additional hour.  If the fifth hour leakage does not exceed 482 
the average hourly leakage for the first four hours, the test will 483 
be terminated at the end of the fifth hour.  Otherwise, the test 484 
will be held until the leakage is non-increasing and within 485 
allowable for two consecutive hours.   486 


 487 
(e). If leakage exceeds allowable for the four hour test, the test will 488 


be terminated and re-scheduled after the Contractor has 489 
verified that actual leakage is within the allowable leakage, but 490 
no earlier than the next work day. 491 


 492 
(f). If the first hour leakage does not exceed 10% of the allowable, 


or if the allowable leakage rate does not exceed .4 gal/hr., the 
test may be terminated at the end of two hours provided the 
second hour leakage does not exceed the first hour leakage.  If 
the second hour leakage exceeds the first hour leakage, the 
test will be held for an additional period as described in 
Paragraph (d) above. 


 
(g). The maximum length of pipe tested in one test shall be 5,000 


feet or as close to 5,000 feet as possible depending on valve 
spacing. 


 
(h). During the last stages of the test and without any reduction in 


pressure, progressing in an orderly manner from the end 
opposite the test pump, each main line valve will be closed and 
pressure released to determine if it is holding test pressure 
(minimum 10 minutes per valve closing).   


 
d. 1.5" Service Connections:  On 3-inch and smaller mains, the 1.5" 


laterals shall be connected to the street main with schedule 80 PVC 
solvent weld wyes.  On 4-inch and larger mains, the 1.5 inch laterals 
shall be connected to the street main with a MJ tee plugged and 
tapped for a threaded by solvent weld schedule 80 PVC Adaptor.  The 
1.5" service lateral shall be completed to the property line where a 
service connection meter box shall be installed.  The service 
connection shall contain the following fittings in accordance with the 
Standard Details, 45 degree solvent weld elbow, solvent weld nipple, 
solvent weld by threaded adapter, two (2) true union threaded ball 
valves, threaded adapter, threaded 1.5"x1.5"x1.5" tee, threaded 
adapter, threaded nipple, true union ball check valve, threaded x 
solvent weld nipple, 1.5"x1.25" solvent weld reducing bushing.  The 
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top of the 1.5" tee shall have a threaded 1.5" x .75" reducing bushing 
and a brass .75" hose bib. 


 
e. Partial Service Connections:  Partial service connections shall be 


installed according to the Standard Details at the locations indicated 
on the Plans.  The location for this future service connection stub-out 
shall be marked by cutting an "S" on the curb above the service.  Also, 
a PVC encapsulated magnet shall be attached near the valve and cap 
for magnetic locating purposes. 
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July 27, 1995 I - 1 Introduction 


I. INTRODUCTION 1 
 2 


The purpose of this manual is to set forth, in a single source, the policies, planning processes, design 3 
standards, materials and construction standards and details, and regulatory requirements that apply to 4 
facilities to be incorporated in the Charlotte-Mecklenburg Utility Department's water and sewer system.  5 
As changes are made to these policies, processes and standards, the manual will be revised and 6 
updated as needed to keep it current. 7 


 8 
The manual will be distributed to those who request it upon payment of a one time fee of $30.00.  This 9 
fee is to cover production costs and the cost of revisions to keep the document current.  A list of 10 
registered manual owners will be maintained in a computer file and updates/revisions will be 11 
automatically distributed to these registered owners at their address of record.  It will be the 12 
responsibility of the registered manual owners to notify the Charlotte-Mecklenburg Utility Department, 13 
Contract Administration Section, of address changes. 14 


 15 
The manual will be reviewed annually for updating, and more frequent updates/revisions will be made 16 
as significant changes or additions are made to the material covered. 17 


 18 
 19 
  REVISION LIST 20 
 21 


 
 REVISION # 
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CMUD SYSTEM 24 
 25 
The Charlotte Mecklenburg Utility Department, a department of the City of Charlotte, provides water 26 
and sanitary sewer service throughout Mecklenburg County, including the following cities and towns:  27 
Charlotte, Cornelius, Davidson, Huntersville, Matthews, Mint Hill, and Pineville. 28 
 29 
 30 
 . 31 


  32 
 33 


Deleted: Cornelieus


Deleted: The CMUD System components 
and capabilites are approximately:¶
¶
-  2,500 miles of water mains¶
¶
 -  2,500 miles of sanitary sewer lines¶
¶
-  142,000 service connections¶
¶
-  122 MGD water treatment capacity¶
¶
-  79 MGD sanitary sewer treatment capacity¶


Deleted: DIRECTORY OF CMUD OFFICES 
AND FACILITIES¶
¶
OFFICES¶
¶
 Administrative Headquarters:  5100 Brook-
shire Blvd.  399-2221¶
 Engineering Division:  5100 Brookshire Blvd.  
399-2221¶
 System Protection Division:  5100 
Brookshire Blvd.  394-9284¶
 Water Distribution Division:  2035 Patton 
Ave.  336-2564¶
 Customer Service Division:  2035 Patton 
Ave.  336-2564¶
 Wastewater Collection Division:  4100 W. 
Tyvola Rd.  357-6064¶
¶
RAW WATER PUMP STATIONS¶
¶
 Catawba River Pump Station:  End of S.R. 
2002 off Mt. Holly-Huntersville Rd.  399-2331¶
 Davidson Raw Water Pump Station:  End of 
Torrence Chapel Rd.¶
¶
WATER TREATMENT PLANTS¶
¶
 Franklin Water Treatment Plant:  5200 
Brookshire Blvd.  (96 MGD)  399-2426¶
 Vest Water Treatment Plant:  820 Beatties 
Ford Rd. (24.8 MGD)  336-2090¶
 Davidson Water Treatment Plant:  310 
Walnut St., Davidson (1.2 MGD)  892-4220¶
¶
WASTEWATER TREATMENT PLANTS¶
¶
 Irwin Creek WWTP:  off Billy Graham Pkwy. 
at end of SR 1287 (15 MGD)  357-1344¶
 Mallard Creek WWTP:  on Mallard Creek off 
N. Hwy 29 (6 MGD)  547-0680¶
 McAlpine Creek WWTP : Hwy 521 1 mile 
South of Pineville (40 MGD)  542-0736¶
 McDowell Creek WWTP:  Intersection of 
McDowell Creek and Neck Rd. (3MGD)  875-
6443¶
 Sugar Creek WWTP:  5301 Closeburn Rd. 
(15 MGD)  553-2124


Deleted: ¶ ... [1]


Deleted: Page Break


Deleted: UTILITY CONTACT LIST¶
¶
¶
Charlotte-Mecklenburg Utility Department¶
5100 Brookshire Boulevard¶
Charlotte, NC  28216¶
Administration/Industrial Waste 
Division 399-2551¶
Engineering/Planning Division 399-
2551¶
Water Distribution Division 336-2564¶
Customer Service Division 336-2564¶... [2]
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UTILITY CONTACT LIST 
 
 
Charlotte-Mecklenburg Utility Department 
5100 Brookshire Boulevard 
Charlotte, NC  28216 
Administration/Industrial Waste Division  399-2551 
Engineering/Planning Division    399-2551 
Water Distribution Division    336-2564 
Customer Service Division    336-2564 
Wastewater Collection Division   357-6064 
Water Treatment Division    399-2426 
Wastewater Treatment Division   399-2221 
 
Duke Power Company      382-5547 
6325 Wilkinson Boulevard 
Charlotte, NC  28214 
 
AT&T         335-2873 
900 Franklin Avenue 
Charlotte, NC  28206 
 
Southern Bell Telephone 
4100 Southstream Boulevard 
P.O. Box 30188 
Charlotte, NC  28230 
South, Southwest Area     357-9549 
CBD, North, Northwest Area    357-9560 
East, Southeast      357-9579 
 
Piedmont Natural Gas Company    525-5585 
P.O. Box 33068 
Charlotte, NC  28233 
 
Cablevision of Charlotte      377-2228, Ext. 311 
P.O. Box 34614 
Morehead Street 
Charlotte, NC  28205 
 
Vision Cable of Charlotte      545-0136 
4606 Margaret Wallace Road 
Matthews, NC  28105 
 
Alltel Carolina, Inc.       845-7644 
Engineering Department 
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377 Carowinds Boulevard 
Fort Mill, SC  29715 
 


Page Break


 IMPORTANT TELEPHONE NUMBERS 
 
Ambulance and Rescue - Emergency     911 
Atlanta Poison Control Center     1-800-848-6946 
CHEMTREC (Hazardous Material Spills)    1-800-424-9300 
CMUD Employee Information Line (Updates)   391-5160 
CMUD Safety Coordinator      391-5061 
Beeper       581-1978 
Emergency Management Office 
Civil Defense/Civil Preparedness    336-2412 
24-hour (County Police)     336-3333 
24-hour (Fire Communications)    336-2441 
24-hour (Fire Communications)    336-2578 
Emergency Operations Center     336-4470 
Public Information Officer     336-4471 
Employee Medical Services (Nurse)    336-2792 
Environmental Emergency (National Response Center) 1-800-424-8802 
Fire Department - Emergency     911 
Fire Department - Hazardous Materials    336-2461 
FMC Corporation (Hydrogen Peroxide)    554-1551 
HOSPITALS 
Carolinas Medical Center     355-2000 
Carolinas Medical Center Emergency Dept  355-2171 
Mercy Hospital      379-5000 
Mercy Hospital Emergency Dept    379-5917 
Mercy Hospital South     543-2000 
Mercy Hospital South Urgent Care Center  542-6544 
Presbyterian Hospital     384-4000 
Presbyterian Hospital Emergency Dept   384-4160 
University Hospital      548-6000 
University Hospital Emergency Dept   548-5600 
Jones Chemicals, Inc (Leaking Chlorine Cylinders)  377-1571 
Mecklenburg County Environmental Protection Department 
Environmental Spills      336-5500 
(After hours call Fire Department or County Police)  336-4391 (Fax) 
Mecklenburg County Police      336-3333 
Mecklenburg County Police - Emergency    911 
Mental Health Services - Emergency    358-2000 
Poison Control Center (Mercy Hospital)    379-5827 
Police Department - Emergency     911 
Public Service & Information     336-2395 
Bill Guerrant      377-2838 
Beeper       336-9104 
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Division of Health Services, Raleigh 
NC Department of Human Resources   1-919-733-2870 
Hazardous Waste Division, Raleigh   1-919-733-2178 
Mooresville Regional Office    663-1699 
FAX      663-6040 
Public Water Supply, Raleigh    1-919-733-2321 
 
 
 
 
STATE AGENCIES - WASTEWATER 
Division of Environmental Management, Raleigh 
NC Dept of Environment, Health, & Natural Resources 1-919-733-5083 
FAX       1-919-733-9919  
Mooresville Regional Office     663-1699 
FAX       663-6040  
Division of Radiation Protection 
NC Dept of Environment, Health, & Natural Resources 1-919-571-4141   
FAX       1-919-571-4148 
 
STATE AGENCIES - TRANSPORTATION 
Division Office, Charlotte      596-6900   
District Office, Albemarle       1-704-982-0101 
State Offices, Raleigh 
Design Services      1-919-250-4128 
Right-of-way       1-919-733-4420 
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69 
70 
71 
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I. OVERVIEW 
 
Charlotte-Mecklenburg Utilities (CMU) is committed to meet the requirements for land-
disturbing activities promulgated by the Sedimentation Control Commission and North Carolina 
General NPDES Permit No. NCG010000 (the Permit).   75 


76 
77 
78 
79 
80 
81 
82 
83 
84 
85 


87 
88 
89 
90 
91 
92 
93 
94 
95 
96 


 
The purpose of this Erosion and Soil Guidance Plan (ESGP) is to document Standard Operating 
Procedures (SOP’s) for Erosion and Sedimentation Control (ESC). All CMU field personnel and 
consultants will have a copy of the ESGP issued to them and it will be included in the CMU 
Design Manual.  
The ESGP shall not modify existing legal requirements for land disturbing activities, but is 
intended to clarify and explain those requirements. Adherence with applicable permits and ESC 
plans is required at all times.  
 
 
II. TRAINING 86 
 
All persons inspecting or managing CMU construction projects are required to be Charlotte-
Mecklenburg Certified Site Inspectors (CMCSI). This requirement also extends to the 
Superintendents and Foremen of construction contractors and subcontractors involved in any 
type of land disturbing activity. New employees shall be trained at the first opportunity.  
 
The CMCSI training course is offered through the Mecklenburg County Water Quality Program 
at 704-336-5500 and/or the City of Charlotte Land Development Division at 704-336.6692.   
Required persons must complete the training class and successfully pass the CMCSI 
Certification Test. CMCSI Certificates are issued to those that pass the test and are valid for 2 
years. Copies of these training materials are attached.  97 


98 
99 


101 
102 
103 
104 
105 
106 


107 
108 
109 
110 
111 
112 
113 


 
 
III. CONSTRUCTION SPECIAL PROVISIONS 100 
 
All construction contracts will include special provisions emphasizing ESC. Construction 
contracts will explicitly specify the Contractor to have designated responsibility for ensuring that 
sediment does not leave the construction site and any fines or penalties resulting from a failure to 
do so.  Standard language for future contracts will be developed and maintained by the CMU 
Contracts Officer. The current version is as follows: 


 
 
SUPERINTENDENT AND CREW FOREMAN REQUIREMENTS 
 
In an effort to raise awareness of sediment and erosion control requirements and issues, it is the requirement of the 
Charlotte Mecklenburg Utility Department that the Contractor’s Superintendent and each crew foreman working on 
this contract must possess a current and valid Site Inspector Certification from the City of Charlotte/Mecklenburg 
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114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 


126 


127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 


County.  This requirement applies to each crew foreman working for the prime contractor or any subcontractor that 
is performing land disturbing activity on the project site.  The contractor will submit a copy of each employee’s 
certificate to the Engineer.  The Superintendent’s Certificate must be on file prior to Notice to Proceed.  Each 
Foreman’s Certificate must be on file within 30 days of Notice to Proceed.  Ground disturbing activities will be 
prohibited until the requirements of this section are fulfilled. 
 
The Site Inspector training course is offered through the Mecklenburg County Water Quality Program at 704-336-
5500 and/or the City of Charlotte Land Development Division at 704-336.6692.  Please request information on the 
Charlotte-Mecklenburg Certified Site Inspector (CMCSI) Certification Training Course.  Each employee must 
complete the training class and successfully pass the Charlotte-Mecklenburg Certified Site Inspector (CMCSI) 
Certification Test. CMCSI Certificates are issued to those that pass the test and are valid for 2 years. 
 


The most current version should be used at the time of bidding. 


 
 
 
Preconstruction Activity 
 
CMU will prepare the ESC plan and acquire the permit. The Project Manager will review the 
approved ESC plans with field staff assigned to the project.  This review should be accomplished 
prior to the Preconstruction Conference.  The project’s inclusion or exclusion in an EPA 303(d) 
listed stream drainage basin should be verified at this time. This will determine the minimum 
ESC inspection frequency.  
 
 
Preconstruction Conference 
 
In terms of ESC, the preconstruction conference will emphasize and reiterate conditions of the 
NPDES General Permit and the ESC special provisions.  The NCDENR Regional Land Quality 
engineer should be included on the list of invited attendees for preconstruction conferences for 
projects requiring a NPDES permit. The contractor and subcontractors should understand that 
CMU demands timely implementation of each ESC measure or activity. 


142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 


 
 
Beginning Construction 
 
For each project involving land disturbing activities of one (1) acre or more, the Project Manager 
is to notify the NCDENR Regional Land Quality Engineer in writing when construction has 
begun. As a part of the notifications, the Project Manager should advise the Regional Land 
Quality Engineer the name of the Inspector who will be on the project and be responsible for 
ESC inspection and who, with the Contractor, will be maintaining the continuously updated ESC 
plans in accordance with the NPDES permit. Should personnel requirements necessitate a change 
of assignment, the Regional Land Quality Engineer should be notified.    
 
 


  4







During Construction 159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 


 
During construction of the project, the Project Manager should take measures to ensure that the 
project is constructed and maintained in accordance with the ESC plans. If a formal NPDES 
Permit and Plan is not required, then appropriate ESC measures shall be used to ensure that 
sediment does not leave the construction site. Deviation from the approved plan is allowed to 
correct an emergency situation where sediments are being discharged off the site or when minor 
modifications have been made to improve the performance of the erosion and sedimentation 
control measures. Notification of the minor modification must be given to the Division of Land 
Resources.  Such a deviation from the approved plan shall be noted on the approved plan 
maintained by the Contractor at the job site in accordance with the terms of the Permit and 
Section IV of this ESGP. 
 
Periodic ESC inspections and reviews of the project site are required.  Inspections shall take 
place at least once every seven (7) days, at a minimum, and after every significant rainfall. All 
facilities discharging to waters of the State listed on the latest EPA approved 303(d) list for 
construction related indicators of impairment such as turbidity or sedimentation shall be 
inspected at least twice every seven (7) days and after every significant rainfall.  Much of the 
drainage area in Mecklenburg County is on the 303(d) list. Inclusion on the 303(d) list should be 
noted on the construction plans, but exclusion should be verified. An inspection shall also take 
place within 24 hours after any storm event of greater than 0.5 inches of rain per 24-hour period. 
A rain gauge shall be maintained on the project site and read daily. A record of all rainfall 
amounts and dates shall be kept by the Contractor with copies to the Inspector and original 
documents going to the Project Manager for inclusion in the Central ESC File and project file as 
outlined in Section IV of this Guidance Plan. CMU’s rain gauge report form is attached. 183 


184 
185 
186 
187 


 
 
Inspections should be conducted jointly with the Contractor, Inspector, and, periodically, the 
Project Manager. The Inspector will ensure that any written documentation is provided to both 
the Project Manager and Contractor.  Each inspection will be documented using the form 188 
provided with the Permit and CMU’s internal checklist. The inspection form shall be completed 
in pen, signed, and dated. Copies of both forms are attached, including an 


189 
example of the 190 


NPDES form properly filled out. 191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 


Projects that do not require an NPDES permit, but have expected construction durations of 21 
calendar days or longer, will follow these same inspection procedures with the exception of the 
rain gauge and rainfall data requirements. 
 
Any erosion control device failure that endangers health or the environment shall be reported 
orally to the NCDENR Mooresville Regional Office (704)663-1699 or Central Office (919) 773-
5083 within 24 hours.  A written report containing a description of the failure, its duration, exact 
dates and times, and a plan to mitigate the damage and prevent a reoccurrence of the problem 
shall be provided to NCDENR within five days.  
 
 
 
Project Completion 
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The Project Manager will notify in writing the Regional Land Quality Engineer when the project 
is complete.  A copy of this notification shall be submitted to the Central ESC File, see Section 
IV, and project file.  


206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 


227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 


 
Serving as facilitator, the Project Manager in cooperation with the Inspector will review the 
project, including the waste and borrow sites, all access roads, and project records. The review 
shall address the retention of temporary measures, status of permanent measures, supplemental 
and repair seeding, and fertilizer topdressing. Borrow and waste sites and all access roads shall 
be treated in the same manner as the project itself.  
 
This review is intended to identify a plan to accept the project from the Contractor in a condition 
that will satisfy CMU’s ESC responsibilities. A mature stand of vegetation on all previously 
disturbed areas is the ultimate objective for acceptance of the project for maintenance.  This will 
require the cooperation of the Contractor in finishing graded slopes as soon as feasible, such that 
seeding and mulching can occur. This objective should be built into the Contractor’s approved 
project schedule and project planning from the time of the preconstruction conference.  The 
schedule should include milestone dates for final cover of significant project portions as 
applicable.  
 
 
IV. RECORD KEEPING 226 
 
In order for CMU to effectively track erosion and sedimentation issues, a system for tracking all 
erosion control related documentation for construction projects will be maintained in a Central 
ESC File.  Project files will be maintained for 5 years following completion of the project.  
 
Individual Project Managers will be responsible for maintaining complete files for each project.  
Each Project Manager will ensure that the Central ESC file includes the original permit 
application, the Permit, all NCDENR correspondence, original inspection reports including any 
corrective actions taken and photographs if applicable, rainfall records and any other pertinent 
information.  In general, a copy of all ESC-related correspondence should be maintained in the 
ESC file. All projects with construction duration of 21 calendar days or longer shall have a folder 
in the ESC Central File and follow the established reporting guidelines regardless of the amount 
of disturbed area.  A Contract Administration Checklist item will be added to initiate the 
establishment of a project file in the Central ESC File prior to the project bid phase and the 
existence of this file will be verified prior to bid. 
 
Duplicate copies of all ESC paperwork will be maintained in the project files.  The files 
including an up-to-date ESC plan with all changes noted must also be maintained by the 
Contractor available at the construction site at all times as a condition of the Permit.  In projects 
without a construction trailer, the Contractor is to keep the files and rain gauge at the active work 
location.  
 
V. ROLES AND RESPONSIBILITIES 
 
A summary of the roles and responsibilities of each party is as follows: 
 
CMU 
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• Prepare ESC plan and obtain the NPDES permit 254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 


294 
295 
296 
297 
298 


 
Contractor 


• Adhere to the Permit and assume sole liability for any penalties from 
permit violation 


• Participate in site inspections 
• Promptly correct any ESC deficiencies and document corrective action  


 
Project Manager 


• Establish ESC folder in CMU Central File 
• Ensure that correspondence, ESC plan and permit, inspection forms, 


rainfall records, photos, etc. are in the central file 
• Notify NCDENR of project start and completion, and of site inspector 


contact information 
• Review ESC plan with inspector prior to preconstruction conference 
• Verify inclusion or exclusion of project from 303(d) list of impaired 


waters 
• Supervise and support Inspector in the execution of their duties 
• Conduct final inspection and accept site from Contractor for 


maintenance 
 
Inspector 


• Monitor Contractor’s adherence to the Permit 
• Participate in site inspections 
• Ensure any ESC deficiencies are corrected promptly and document 


corrective action 
• Coordinate any necessary ESC plan modifications with the Contractor 


and NCDENR 
• Ensure that all documentation is provided to the Contractor and Project 


Manager 
 
 
 
VI. COMPLIANCE PER NCDENR 
 
The NPDES General Permit will be strictly adhered to and the NCDENR Erosion and Sediment 
Control Field Manual will be used as a reference for field staff. 
 
 
VII. UPDATES 293 
 
The ESGP will be updated as necessary and the latest revision distributed to ESGP holders of 
record. Ultimately it will be included in the Web-based CMU Design Manual and will be 
updated with changes noted as needed.  
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 299 


301 
302 
303 
304 
305 
306 
307 


VIII. FORMS AND REFERENCES  300 
 
The following are useful files and links to additional information on erosion and sediment 
control. 
 


1. The current NC DENR Division of Water Quality (DWQ) General Permit to Discharge 
Stormwater Under the National Pollutant Discharge Elimination System  
(NPDES Permit) is available on the web at:


 http://h2o.enr.state.nc.us/su/PDF_Files/SW_General_Permits/NCG010000.pdf 308 
A copy is also on the CD accompanying this ESGP. 309 


310  
2. The NCDENR cover sheet for NCG 01000 permit (revised 03/10/2005) provides a 


general overview of the Permit requirements. 
311 
312 
313 
314 


 
3. Inspection Forms: 


a. Blank form provided with NPDES permit 315 
b. Example NPDES form filled out 316 
c. CMU inspection checklist 317 
d. CMU rain gauge report form 318 


319 
320 
321 
322 


 
4.  The following NCDENR ESC materials are available for viewing at the CMU Main 


Office and may be ordered by calling the Division of Land Quality (DLQ) at (919) 733-
4574 or filling out the order form located on the web at: 
http://www.dlr.enr.state.nc.us/images/PublicationsListOrderForm.doc.  323 


324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 


 
NCDENR Erosion and Sediment Control Planning and Design Manual 
NCDENR Erosion and Sediment Control Field Manual 
NCDENR Erosion and Sediment Control Inspector’s Guide 
NCDENR Erosion and Sediment Control Videos 
 
 


5. The Kentucky Erosion Prevention and Sediment Control Field Guide has been cited 
by the NC DLQ as exemplary and includes photographs of BMPs. Some items may not 
be relevant in North Carolina (i.e. – the use of hay bales is not recommended in North 
Carolina).  Always follow North Carolina recommendations when selecting ESC devices.  
http://www.tetratech-ffx.com/wstraining/pdf/esc_guide.pdf  A copy of this is available 
for viewing at CMU central file. 


335 
336 
337 
338 


 
6. Training materials  


a. Slides from CMU internal training August 26, 2005 339 
b. Draft slides for Charlotte-Mecklenburg Soil Erosion & Sedimentation Control 340 


Fall Training Seminar September 27, 2005 341 
342 
343 
344 


 
7. EPA Website containing General EPA references with information for the Storm Water 


Phase II Final Rule Fact Sheets Series at:   
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http://cfpub.epa.gov/npdes/stormwater/swppp.cfm 345 
346 
347 
348 
349 
350 
351 
352 


 
8. The Stormwater Manager's Resource Center is designed specifically for stormwater 


practitioners, local government officials and others that need technical assistance on 
stormwater management issues. Created and maintained by the Center for Watershed 
Protection, the SMRC has much of what you need to know about stormwater in a single 
site:  The Stormwater Manager's Resource Center (SMRC) web site is made possible 
through a grant from the Environmental Protection Agency. 
 http://www.stormwatercenter.net/ 353 


354 
355 
356 


 
9. Sedimentation and Pollution Control Act of 1973 (as amended through 1999), 


located on the NC DLR website: 
http://www.dlr.enr.state.nc.us/pages/sedimentpollutioncontrol.html 357 


358 
359 


 
10. NCDENR Division of Water Quality Stormwater Permitting Website: 


http://h2o.enr.state.nc.us/su/stormwater.html 360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
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387 


 
 
 
 
Authorized By:     Revision   Date  388 


389 
390 
391 
392 
393 


 
Barry D. Shearin, P.E., CMU Chief Engineer  Adopted  September 2005 
 
        1  September 2006 
 








Permit No. NCG010000


Page 1 of 20 Pages


STATE OF NORTH CAROLINA
DEPARTMENT OF ENVIRONMENT  AND NATURAL RESOURCES


DIVISION OF WATER QUALITY


GENERAL PERMIT


TO DISCHARGE STORMWATER UNDER THE


NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM


In compliance with the provision of North Carolina General Statute 143-215.1, other lawful
standards and regulations promulgated and adopted by North Carolina Environmental
Management Commission and the Federal Water Pollution Control Act as amended,
______________________________________________________________________________


All owners or operators of stormwater point source discharges associated with construction
activities including clearing, grading and excavation activities resulting in the disturbance of land
are hereby authorized to discharge stormwater to the surface waters of North Carolina or to a
separate storm sewer system conveying stormwater to the surface waters.


The General Permit shall become effective on October 1, 2001.


The General Permit shall expire at midnight on September 30, 2006.


Signed this day October 1, 2001.


 Original signed by Gregory J. Thorpe                                   
Gregory J. Thorpe, Ph.D., Acting Director
Division of Water Quality
By the Authority of the Environmental Management Commission
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PERMITTED ACTIVITIES


Until this permit expires or is modified or revoked, the permittee is authorized to discharge
stormwater which has been adequately treated and managed in accordance with an approved
Erosion and Sedimentation Control Plan by the North Carolina Division of Land Resources,
Land Quality Section, or a delegated local program under the provisions and requirements of
North Carolina General Statute 113A - 54.1 to the surface waters of North Carolina or to a
separate storm sewer system.  All discharges shall be in accordance with the attached schedules
as follows:


Part I: Monitoring, Controls, and Limitations for Permitted Discharges
Part II: Standard Conditions


Any other point source discharge to surface waters of the state is prohibited unless covered by
another permit, authorization or approval.  The discharges allowed by this General Permit shall
not cause or contribute to violations of Water Quality Standards. Discharges allowed by this
permit must meet applicable wetland standards as outlined in 15A NCAC 2B .0230 and .0231
and water quality certification requirements as outlined in 15A NCAC 2H .0500.


This permit does not relieve the permittee from responsibility for compliance with any other
applicable federal, state, or local law, rule, standard, ordinance, order, judgment, or decree.


General Permit Coverage


This General Permit is applicable to point source discharges from construction activities
disturbing five acres of land prior to March 10, 2003.  As of March 10, 2003, this permit will be
applicable to point source discharges of stormwater from construction activities disturbing one or
more acres of land.  The submission of a proposed Erosion and Sedimentation Control Plan to
the Division of Land Resources or delegated local program shall be considered to take the place
of a Notice of Intent for coverage under this General Permit for those projects requiring this
Permit coverage.  Coverage under this General Permit shall become effective upon issuance of an
approval for the Erosion and Sedimentation Control Plan by the Land Quality Section of the
Division of Land Resources or delegated local program.  Prior to the commencement of
construction and land disturbing activities approval of the Erosion and Sedimentation Control
Plan shall be obtained.


Any owner or operator not wishing to be covered or limited by this General Permit may make
application for an individual NPDES permit in accordance with NPDES procedures in 15A
NCAC 2H .0100, stating the reasons supporting the request.  Any application for an individual
permit should be made at least 180 days prior to the time the permit is needed .


This General Permit does not cover activities or discharges covered by an individual NPDES
permit until the individual permit has expired or has been rescinded.  Any person conducting an
activity covered by an individual permit but which could be covered by this General Permit may
request that the individual permit be rescinded and coverage under this General Permit be
provided.
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PART I


MONITORING, CONTROLS, AND LIMITATIONS FOR PERMITTED DISCHARGES


SECTION A:  FINAL LIMITATIONS AND CONTROLS FOR STORMWATER
DISCHARGES


During the period beginning on the effective date of the permit and lasting until expiration, the
Permittee is authorized to discharge stormwater associated with construction activity.  Such
discharges shall be controlled, limited and monitored as specified below.


 1. Prior to the commencement of construction, the permittee shall submit for approval a
Erosion and Sedimentation Control Plan (plan) to the Department of Environment, and
Natural Resources, Division of Land Resources, Land Quality Section, (or an approved
local program) pursuant to the requirements of NC G.S. 113A-54.1 and in conformity
with rules adopted by the North Carolina Sedimentation Control Commission.


 2. The Permittee shall implement the plan, which has been approved by the approval
authority.  The approved plan is considered a requirement or condition of this general
permit.  Deviation from the approved plan, or approved amendment to the plan, shall
constitute a violation of the terms and conditions of this general permit except that
deviation from the approved plan will be allowed  (1) to correct an emergency situation
where sediments are being discharged off the site or (2) when minor modifications have
been made for the purpose of improving the performance of the erosion and
sedimentation control measures and notification of the minor modification has been made
to the Division of Land Resources (or approved local program).  Such a deviation from
the approved plan shall be noted on the approved plan maintained at the job site.  During
active construction, a copy of the approved plan shall be maintained on the site.


 3. Equipment utilized during the construction activity on a site must be operated and
maintained in such a manner as to prevent the potential or actual pollution of the surface
or ground waters of the state.  Fuels, lubricants, coolants, and hydraulic fluids, or any
other petroleum products, shall not be discharged onto the ground or into surface waters.
Spent fluids shall be disposed of in a manner so as not to enter the waters, surface or
ground, of the state and in accordance with applicable state and federal disposal
regulations.  Any spilled fluids shall be cleaned up to the extent practicable and disposed
of in a manner so as not to allow their entry into the waters, surface or ground, of the
state.


 4. Herbicide, pesticide, and fertilizer usage during the construction activity shall be
consistent with the Federal Insecticide, Fungicide, and Rodenticide Act and shall be in
accordance with label restrictions.
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 5. All wastes composed of building materials shall be disposed of in accordance with North
Carolina General Statutes, Chapter 130A, Article 9 - Solid Waste Management, and rules
governing the disposal of solid waste (North Carolina Administrative Code Section 15A
NCAC 13B).


6. The Permittee shall control the management and disposal of litter and sanitary waste from
the site such that no adverse impacts to water quality occur.
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SECTION B:  MINIMUM MONITORING AND REPORTING REQUIREMENTS


Minimum monitoring and reporting requirements are as follows unless otherwise approved in
writing by the Director of the Division of Water Quality.


1. All erosion and sedimentation control facilities shall be inspected by or under the
direction of the permittee at least once every seven calendar days (at least twice every
seven days for those facilities discharging to waters of the State listed on the latest EPA
approved 303(d) list for construction related indicators of impairment such as turbidity or
sedimentation**) and within 24 hours after any storm event of greater that 0.5 inches of
rain per 24 hour period.  A rain gauge shall be maintained on the site and a record of the
rainfall amounts and dates shall be kept by the permittee.


(** The latest approved list may be obtained from the Division of Water Quality, or from
the following website location: http://h2o.enr.state.nc.us/su/construction303d)


2. Once land disturbance has begun on the site, stormwater runoff discharges shall be
inspected by observation for stormwater discharge characteristics as defined below at the
frequency in #1 above to evaluate the effectiveness of the pollution control facilities or
practices.  If any visible sedimentation is leaving the disturbed limits of the site,
corrective action shall be taken immediately to control the discharge of sediments outside
the disturbed limits.


Stormwater Discharge
Characteristics


Monitoring
Type1


Monitoring
Location2


Clarity SDO


Floating Solids SDO


Suspended Solids SDO


Oil Sheen SDO
Other obvious indicators
of stormwater pollution


SDO


Footnotes:
1 Monitoring Type: The monitoring requires a qualitative observation of each


stormwater outfall.  No analytical testing or sampling is required.


2 Sample Location:  Stormwater Discharge Outfall (SDO)


3. The operator shall keep a record of inspections.  Visible sedimentation found outside of
the disturbed limits shall be recorded and a brief explanation kept with the records as to
the measures taken to control future releases.  Any measures taken to clean up the
sediment that has left the disturbed limits shall also be recorded.  These records shall be
made available to DWQ or authorized agent upon request.
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SECTION C:  SCHEDULE OF COMPLIANCE


1. The permittee shall comply with Final Limitations and Controls specified for stormwater
discharges once disturbance has begun on the site and until completion of construction or
development and the establishment of a permanent ground cover..


2. During construction and until the completion of a construction or development and the
establishment of a permanent ground cover, the permittee shall provide the operation and
maintenance necessary to operate the storm water controls at optimum efficiency.
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PART II
STANDARD CONDITIONS


SECTION A:  DEFINITIONS


1. Act or "the Act" or CWA


The Federal Water  Pollution Control Act, also known as the Clean Water Act, as
amended, 33 USC 1251, et. seq.


2. Best Management Practices (BMPs)


Schedules of activities, prohibitions of practices, maintenance procedures, and other
management practices to prevent or reduce the pollution of waters of the United States.
BMPs also include treatment requirements, operation procedures, and practices to control
plant site runoff, spillage or leaks, sludge or waste disposal, or drainage from raw
material storage.


3. DWQ or Division


The Division of Water Quality, Department of Environment, and Natural Resources.


4. Director


The Director of the Division of Water Quality, the permit issuing authority.


5. EMC


The North Carolina Environmental Management Commission.


6. Permittee


The person who signed as the financially responsible party on the Erosion and
Sedimentation Control Plan.


7. Point Source Discharge


Any discernible, confined and discrete conveyance, including but specifically not limited
to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling
stock, or concentrated animal feeding operation from which pollutants are or may be
discharged to waters of the state.


8. Administrator


The Adminstrator of the U. S. Environmental Protection Agency.
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SECTION B:  GENERAL CONDITIONS


l.  Duty to Comply.


The permittee must comply with all conditions of this general permit. Any permit
noncompliance constitutes a violation of the Clean Water Act and is grounds for:
enforcement action; certificate of coverage termination, revocation and reissuance, or
modification; or denial of a certificate of coverage upon renewal application.


(a) The permittee shall comply with effluent standards or prohibitions established under
section 307(a) of the Clean Water Act for toxic pollutants and with standards for sewage
sludge use or disposal established under section 405(d) of the CWA within the time
provided in the regulations that establish these standards or prohibitions or standards for
sewage sludge use or disposal, even if the permit has not yet been modified to incorporate
the requirement.


(b) The Clean Water Act provides that any person who violates section 301, 302, 306,
307, 308, 318 or 405 of the Act, or any permit condition or limitation implementing any
such sections in a permit issued under section 402, or any requirement imposed in a
pretreatment program approved under sections 402(a)(3) or 402(b)(8) of the Act, is
subject to a civil penalty not to exceed $27,000 per day for each violation.  The Clean
Water Act provides that any person who negligently violates sections 301, 302, 306, 307,
308, 318, or 405 of the Act, or any condition or limitation implementing any of such
sections in a permit issued under section 402 of the Act, or any requirement imposed in a
pretreatment program approved under section 402(a)(3) or 402(b)(8) of the Act, is subject
to criminal penalties of $2,500 to $25,000 per day of violation, or imprisonment of not
more than 1 year, or both.  In the case of a second or subsequent conviction for a
negligent violation, a person shall be subject to criminal penalties of not more than
$50,000 per day of violation, or by imprisonment of not more than 2 years, or both. Any
person who knowingly violates such sections, or such conditions or limitations is subject
to criminal penalties of $5,000 to $50,000 per day of violation, or imprisonment for not
more than 3 years, or both. In the case of a second or subsequent conviction for a
knowing violation, a person shall be subject to criminal penalties of not more than
$100,000 per day of violation, or imprisonment of not more than 6 years, or both.  Any
person who knowingly violates section 301, 302, 303, 306, 307, 308, 318 or 405 of the
Act, or any permit condition or limitation implementing any of such sections in a permit
issued under section 402 of the Act, and who knows at that time that he thereby places
another person in imminent danger of death or serious bodily injury, shall, upon
conviction, be subject to a fine of not more than $250,000 or imprisonment of not more
than 15 years, or both.  In the case of a second or subsequent conviction for a knowing
endangerment violation, a person shall be subject to a fine of not more than $500,000 or
by imprisonment of not more than 30 years, or both.  An organization, as defined in
section 309(c)(3)(B)(iii) of the CWA, shall, upon conviction of violating the imminent
danger provision, be subject to a fine of not more than $1,000,000 and can be fined up to
$2,000,000 for second or subsequent convictions.


(c)  Under state law, a daily civil penalty of not more than ten thousand dollars
($10,000) per violation may be assessed against any person who violates or fails to act in
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accordance with the terms, conditions, or requirements of a permit. [Ref: NC General
Statutes 143-215.6A].


(d) Any person may be assessed an administrative penalty by the Administrator for
violating section 301, 302, 306, 307, 308, 318 or 405 of this Act, or any permit condition
or limitation implementing any of such sections in a permit issued under section 402 of
this Act. Administrative penalties for Class I violations are not to exceed $11,000 per
violation, with the maximum amount of any Class I penalty assessed not to exceed
$27,500.   Penalties for Class II violations are not to exceed $11,000 per day for each day
during which the violation continues, with the maximum amount of any Class II penalty
not to exceed $137,500.


2. Duty to Mitigate


The permittee shall take all reasonable steps to minimize or prevent any discharge in 
violation of this general permit which has a reasonable likelihood of adversely affecting 
human health or the environment.


3. Civil and Criminal Liability


Except as provided in Section C. of this permit regarding bypassing of stormwater control
facilities, nothing in this general permit shall be construed to relieve the permittee from
any responsibilities, liabilities, or penalties for noncompliance pursuant to NCGS l43-
2l5.3, l43-2l5.6A, 143-215.6B, 143-215.6C or Section 309 of the Federal Act, 33 USC
1319.  Furthermore, the permittee is responsible for consequential damages, such as fish
kills, even though the responsibility for effective compliance may be temporarily
suspended.


4. Oil and Hazardous Substance Liability


Nothing in this general permit shall be construed to preclude the institution of any legal
action or relieve the permittee from any responsibilities, liabilities, or penalties to which
the permittee is or may be subject to under NCGS l43-2l5.75 et seq. or Section 311 of the
Federal Act, 33 USC 1321.  Furthermore, the permittee is responsible for consequential
damages, such as fish kills, even though the responsibility for effective compliance may
be temporarily suspended.


5. Property Rights


The issuance of this general permit does not convey any property rights in either real or
personal property, or any exclusive privileges, nor does it authorize any injury to private
property or any invasion of personal rights, nor any infringement of Federal, State or
local laws or regulations.


6. Severability
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The provisions of this general permit are severable, and if any provision of this general
permit, or the application of any provision of this general permit to any circumstances, is
held invalid, the application of such provision to other circumstances, and the remainder
of this general permit, shall not be affected thereby.


7. Duty to Provide Information


The permittee shall furnish to the Director, within a reasonable time, any information
which the Director may request to determine whether cause exists for modifying,
revoking and reissuing, or terminating the certificate of coverage issued pursuant to this
general permit or to determine compliance with this general permit.  The permittee shall
also furnish  to the Director upon request, copies of records required to be kept by this
general permit.


8. When an Individual Permit may be Required


The Director may require any owner/operator authorized to discharge under a certificate
of coverage issued pursuant to this general permit to apply for and obtain an individual
permit or an alternative general permit.  Any interested person may petition the Director
to require an individual permit pursuant to 15A NCAC 2H .0127.  Cases where an
individual permit may be required include, but are not limited to, the following:


a. The discharger is a significant contributor of pollutants;


b. Conditions at the permitted site change, altering the constituents and/or
characteristics of the discharge such that the discharge no longer qualifies for a
General Permit;


c. The discharge violates the terms or conditions of this general permit;


d. A change has occurred in the availability of demonstrated technology or practices
for the control or abatement of pollutants applicable to the point source;


e. Effluent limitations are promulgated for the point sources covered by this general
permit;


f. A water quality management plan containing requirements applicable to such
point sources is approved after the issuance of this general permit.


g. The Director determines at his own discretion that an individual permit is
required.


9. When an Individual Permit may be Requested


Any permittee operating under this general permit may request to be excluded from the
coverage of this general permit by applying for an individual permit.  When an individual
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permit is issued to an owner/operator the applicability of this general permit is
automatically terminated on the effective date of the individual permit.


10. Signatory Requirements


a. All applications, reports, or information submitted to the Director shall be signed and
certified as follows:


(l) For a corporation:  by a responsible corporate officer.  For the purpose of this
Section, a responsible corporate officer means: (a)  a president, secretary, treasurer
or vice president of the corporation in charge of a principal business function, or
any other person who performs similar policy or decision making functions for
the corporation, or (b) the manager of one or more manufacturing production or
operating facilities provided the manager is authorized to make management
decisions which govern the operation of the regulated facility including having the
explicit or implicit duty of making major capital investment recommendations,
and initiating and directing other comprehensive measures to assure long term
environmental compliance with environmental laws and regulations; the manager
can ensure that the necessary systems established or actions taken to gather
complete and accurate information for permit application requirements; and where
authority to sign documents has been assigned or delegated to the manager in
accordance with corporate procedures.


(2) For a partnership or sole proprietorship: by a general partner or the proprietor,
respectively; or


(3) For a municipality, State, Federal, or other public agency:  by either a principal
executive officer or ranking elected official.


b. All reports required by the general permit and other information requested by the Director
shall be signed by a person described above or by a duly authorized representative of that
person.  A person is a duly authorized representative only if:


(l) The authorization is made in writing by a person described above;


(2) The authorization specified either an individual or a position having responsibility
for the overall operation of the  regulated facility or activity, such as the position
of plant manager, operator of a well or well field, superintendent, a position of
equivalent responsibility, or an individual or position having overall responsibility
for environmental matters for the company. (A duly authorized representative
may thus be either a named individual or any individual occupying a named
position.); and


(3) The written authorization is submitted to the Director.


c. Any person signing a document under paragraphs a. or b. of this section shall make the
following certification:
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"I certify, under penalty of law, that this document and all attachments were
prepared under my  direction or supervision in accordance with a system designed
to assure that qualified personnel properly gather and evaluate the information
submitted.  Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate,
and complete.  I am aware that there are significant penalties for submitting false
information, including the possibility of fines and imprisonment for knowing
violations."


11. General Permit Modification, Revocation and Reissuance, or Termination


The issuance of this general permit does not prohibit the Director from reopening and
modifying the general permit, revoking and reissuing the general permit, or terminating
the general permit as allowed by the laws, rules, and regulations contained in Title 40,
Code of Federal Regulations, Parts 122 and 123; Title 15A of the North Carolina
Administrative Code, Subchapter 2H .0100; and North Carolina General Statute 143-
215.1 et. seq.
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SECTION C:  OPERATION AND MAINTENANCE OF POLLUTION CONTROLS


1. Proper Operation and Maintenance


The permittee shall at all times properly operate and maintain all facilities and systems of
treatment and control (and related appurtenances) which are installed or used by the
permittee to achieve compliance with the conditions of this general permit.


2. Need to Halt or Reduce not a Defense


It shall not be a defense for a permittee in an enforcement action that it would have been
necessary to halt or reduce the permitted activity in order to maintain compliance with the
condition of this general permit.


3. Bypassing of Stormwater Control Facilities


a. Definitions


(l) "Bypass" means the intentional diversion of stormwater from any portion of a
stormwater control facility including the collection system, which is not a
designed or established or operating mode for the facility.


(2) "Severe property damage"  means substantial physical damage to property,
damage to the control facilities which causes them to become inoperable, or
substantial and permanent loss of natural resources which can reasonably be
expected to occur in the absence of a  bypass.  Severe property damage does not
mean economic loss caused by delays in production.


b. Bypass Not Exceeding Limitations.


The permittee may allow any bypass to occur which does not cause effluent limitations to
be exceeded, but only if it also is for essential maintenance to assure efficient operation.
These bypasses are not subject to the provisions of Paragraphs c. and d. of this section.


c. Notice


(l) Anticipated bypass.  If the permittee knows in advance of the need for a bypass, it
shall submit prior notice, if possible at least ten days before the date of the bypass;
including an evaluation of the anticipated quality and effect of the bypass.


(2) Unanticipated bypass.  The permittee shall submit notice within 24 hours of an
unanticipated bypass as required in Part II, E. 3.(b)(1) of this general permit.  (24-
hour notice).


d. Prohibition of Bypass
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Bypass is prohibited and the Director may take enforcement action against a permittee
for bypass, unless:


(1) Bypass was unavoidable to prevent loss of life, personal injury or severe property
damage;


(2) There were no feasible alternatives to the bypass, such as the use of auxiliary
control facilities, retention of stormwater or maintenance during normal periods of
equipment downtime or dry weather.  This condition is not satisfied if adequate
backup controls should have been installed in the exercise of reasonable
engineering judgment to prevent a bypass which occurred during normal periods
of equipment downtime or preventive maintenance; and


(3) The permittee submitted notices as required under Paragraph c. of this section.


The Director may approve an anticipated bypass, after considering its adverse effects, if
the Director determines that it will meet the three conditions listed above in Paragraph d.
of this section.


4. Upsets


a. Definition


"Upset " means an exceptional incident in which there is unintentional and temporary
noncompliance  with technology based permit effluent limitations because of factors
beyond the reasonable control of the permittee.  An upset does not include
noncompliance to the extent caused by operational error, improperly designed treatment
or control facilities, inadequate treatment or control facilities, lack of preventive
maintenance, or careless or improper operation.


b. Effect of an Upset.


An upset constitutes an affirmative defense to an action brought for noncompliance with
technology based permit effluent limitations if the requirements of paragraph c. of this
condition are met.  No determination made during administrative review of claims that
noncompliance was caused by upset, and before an action for noncompliance, is final
administrative action subject to judicial review.


c. Conditions Necessary for a Demonstration of Upset


A permittee who wishes to establish the affirmative defense of upset shall demonstrate,
through properly signed, contemporaneous operating logs, or other relevant evidence that:


(1) An upset occurred and that the permittee can identify the cause(s) of the upset;


 2) The permitted facility was at the time being properly operated; and
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(3) The permittee submitted notice of the upset as required in Part II, E. 3. (b) (2)  of
this general permit.


(4) The permittee complied with any remedial measures required under Part II, A.  2.
of this general permit.


d. Burden of Proof


In any enforcement proceeding the permittee seeking to establish the occurrence of an
upset has the burden of proof.







Permit No. NCG010000


Page 16 of 20 Pages


SECTION D:  MONITORING AND RECORDS


l. Representative Sampling


Samples collected and measurements taken, as required herein, shall be characteristic of
the volume and nature of the permitted discharge.  Samples shall be taken on a day and
time that is characteristic of the discharge.  All samples shall be taken before the
discharge joins or is diluted by any other waste stream, body of water, or substance.  .


2. Penalties for Tampering


The Clean Water  Act provides that any person who falsifies, tampers with, or knowingly
renders inaccurate, any monitoring device or method required to be maintained under this
general permit shall, upon conviction, be punished by a fine of not more than $l0,000 per
violation, or by imprisonment for not more than two years per violation, or by both.  If a
conviction of a person is for a violation committed after a first conviction of such person
under this paragraph, punishment is a fine of not more that $20,000 per day of violation,
or by imprisonment of not more than 4 years, or both.


3. Records Retention


The permittee shall retain records of all monitoring information and copies of all reports
required by this general permit, for a period of at least 5 years from the date of the
sample, measurement, report or application.  This period may be extended by request of
the Director at any time.


4. Recording Results


For each measurement, sample, inspection or maintenance activity performed or taken
pursuant to the requirements of this general permit, the permittee shall record the
following information:


a. The date, exact place, and time of sampling, measurements, inspection or
maintenance activity;


b. The individual(s) who performed the sampling, measurements, inspection or
maintenance activity;


c. The date(s) analyses were performed;


d. The individual(s) who performed the analyses;


e. The analytical techniques or methods used; and


f. The results of such analyses.


5. Inspection and Entry
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The permittee shall allow the Director, or an authorized representative (including an
authorized contractor acting as a representative of the Director), or in the case of a facility
which discharges through a municipal separate storm sewer system, an authorized
representative of a municipal operator or the separate storm sewer system receiving the
discharge, upon the presentation of credentials and other documents as may be required
by law, to;


a. Enter upon the permittee’s premises where a regulated facility or activity is
located or conducted, or where records must be kept under the conditions of this
general permit;


b. Have access to and copy, at reasonable times, any records that must be kept under
the conditions of this general permit;


c. Inspect at reasonable times any facilities, equipment (including monitoring and
control equipment), practices, or operations regulated or required under this
general permit; and


d. Sample or monitor at reasonable times, for the purposes of assuring general
permit compliance or as otherwise authorized by the Clean Water Act, any
substances or parameters at any location.
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SECTION E:  REPORTING REQUIREMENTS


1. Planned Changes


The permittee shall give notice to the Director as soon  as possible of any planned
physical alterations or additions to the permitted facility.  Notice is required only when:


a. The alteration or addition to a permitted facility may meet one of the criteria for
determining whether a facility is a new source in 40 CFR Part 122.29 (b); or


b. The alteration or addition could significantly change the nature or increase the
quantity of pollutants discharged.  This notification applies to pollutants which are
subject neither to effluent limitations in the general permit, nor to notification
requirements under 40 CFR Part 122.42 (a) (l).


2. Anticipated Noncompliance


The permittee shall give advance notice to the Director of any planned changes in the
permitted facility or activity which may result in noncompliance with the general permit
requirements.


3. Twenty-four Hour Reporting


a. The permittee shall report to the central office or the appropriate regional office any
noncompliance which may endanger health or the environment.  Any information shall be
provided orally within 24 hours from the time the permittee became aware of the
circumstances.  A written submission shall also be provided within 5 days of the time the
permittee becomes aware of the circumstances.


The written submission shall contain a description of the noncompliance, and its causes;
the period of noncompliance, including exact dates and times, and if the noncompliance
has not been corrected, the anticipated time it is expected to continue; and steps taken or
planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.


b. The following shall be included as information which must be reported within 24 hours
under this paragraph:


(1) Any unanticipated bypass which exceeds any effluent limitation in the general
permit.


(2) Any upset which exceeds any effluent limitation in the general permit.


(3) Violation of a maximum daily discharge limitation for any of the pollutants listed
by the Director in the general permit to be reported within 24 hours.


c. The Director may waive the written report on a case-by-case basis for reports under
paragraph b. above of this condition if the oral report has been received within 24 hours.
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4. Other Information


Where the permittee becomes aware that it failed to submit any relevant facts in any
report to the Director, it shall promptly submit such facts or information.


5. Availability of Reports


Except for data determined to be confidential under NCGS 143-215.3(a)(2) or Section
308 of the Federal Act, 33 USC 1318, all reports prepared in accordance with the terms
shall be available for public inspection at the offices of the Division of Water Quality.  As
required by the Act, discharge data shall not be considered confidential.  Knowingly
making any false statement on any such report may result in the imposition of criminal
penalties as provided for in NCGS 143-215.6B or in Section 309 of the Federal Act.


6. Penalties for Falsification of Reports


The Clean Water Act provides that any person who knowingly makes any false statement,
representation, or certification  in any record or other document submitted or required to
be maintained under this general permit, including monitoring reports or reports of
compliance or noncompliance shall, upon conviction, be punished by a fine of not more
than $l0,000 per violation, or by imprisonment for not more than two years per violation,
or by both.
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SECTION F: LIMITATIONS REOPENER


This general permit shall be modified or alternatively, revoked and reissued, to comply with any
applicable effluent guideline or water quality standard issued or approved under Sections 302(b)
(2) (c), and (d), 304(b) (2) and 307(a) of the Clean Water Act, if the effluent guideline or water
quality standard so issued or approved:


a. contains different conditions or is otherwise more stringent than any effluent
limitation in the general permit; or


b. controls any pollutant not limited in the general permit.


The general permit as modified or reissued under this paragraph shall also contain any other
requirements in the Act then applicable.
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Approvals:


Notes:


Irwin, Little Sugar, Long, McAlpine, McKee, McMullin, and Sugar Creeks and Rocky River.
** = Twice w


CMUD RAIN GAUGE REPORT


Project Name:   ___________________________________ Project Number: ______________


Contractor: _________________________________________________ Inspector:_________________________


Month:___________ Year:_________________ Gauge #:____ Gauge Location:____________________


DAY AM GAUGE INSPECTION INSPECTION DEFICIENCIES REINSPECTION
OF READING: REQUIRED? COMPLETED NOTED? COMPLETED REINSPECTION


DATE WEEK INCHES Y/N BY: Y/N BY: DATE:


1
2
3
4
5
6
7
8
9


10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30


_____________________________________
Inspector


___________
Date       


_________________________________
Project Manager


_________________________
Date


Erosion Control Inspections required weekly ** and when rainfall event/daily rainfall exceeds 0.50-inches.
Attach each weekly inspection form and each rainfall event inspection form to this report.
Turn in Rain Gauge Report and Erosion Control Inspection Reports first business day of each month.
Originals to be filed by Project Manager in CMUD Erosion Control Central File.
Copies to be maintained on site by Contractor and Inspector.


eekly erosion control inspections are required for main creek channel, but not for tributaries of:







EROSION AND SEDIMENTATION CONTROL PLAN 
PERMIT PROJECT FILE CHECKLIST 


 
CMU Project Name:______________________________ 
CMU Project Number:____________________________ 
Date This File Created:___________________________ 


 
 


File 
Tab 


Check 
Box 


Item Date 


1 
 Original Erosion Control 


Application Form and 
Attachments 


 


2 
 Erosion Control Permit 


Correspondence, Revisions, 
etc 


 


3 
 Original of Erosion Control 


Permit and copy of the Yellow 
Placard 


 


4 
 Written Notifications  of PCC,  


Start of Construction and 
Completion 


 


5 
 Weekly or Biweekly 


Inspection Reports Along 
With Corrective Actions and 
Photos 


 


6 
 Originals of Any Inspection 


Reports from Local, State or 
Federal Agencies 


 


7  Written Responses to 
Inspection Reports 


 


 
 
 
This project was completed and all disturbed areas properly restored with 
adequate ground cover on ___________________________________. 
 
 ______________________________________ ___________ 
  Signature of CMU Project Manager   Date 
 
 
This file must be retained for five years after completion 
of the project.  Thus, this file cannot be purged until 
______________________________ (five years after the 
above referenced completion date). 
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II. SYSTEM PLANNING 1 
 2 
 3 
 The Charlotte Mecklenburg Utilities Capital Improvements Program (CIP) and the Ten Year Needs 4 


Assessment are documents listing capital projects that have been identified by each department as 5 
necessary to provide satisfactory services to the community as well as meet future  needs.  The Five 6 
Year CIP and Ten Year Needs Assessment is prepared by Utilities Engineering Planning and represents 7 
the department's best identification of projects necessary within a five and ten year time frame to meet 8 
water and wastewater system goals and policies.  The Five Year CIP is a more refined document and 9 
lists projects identified as necessary within five years.  The Five Year CIP is submitted to the Budget and 10 
Evaluation Department each year and requires adoption by City Council.  The process of identifying and 11 
preparing these documents is described below. 12 


 13 
  A. Ten Year Needs Assessment 14 
  15 
   The Ten Year Needs Assessment is a long range planning document listing projects 16 


required within a ten year time frame.  The purpose of this document is to provide a long 17 
range planning.  For each project the following information is provided. 18 


 19 
   1. Project description 20 
   2. Cost of the project. 21 
   3. Priority 22 
   4. The need for the project (i.e. how it relates to City goals or policies, improvements 23 


to the system.) 24 
   5. The project justification 25 
     26 
 27 
   The Ten Year Needs Assessment is completed biannually in the fall.  This document is 28 


then utilized as a planning tool for preparing the Five Year CIP 29 
 30 
  B. Five Year Capital Improvement Program 31 
 32 
   The Five Year Capital Improvement Program (CIP) document is prepared annually.  33 


Therefore, the same information is provided for each project with a more accurate scope 34 
and cost estimate. 35 


 36 
   Capital projects basically meet one of five criteria: 37 
 38 
   1. Project that will serve the public overall, not one entity 39 
   2. Rehabilitation or maintenance of existing systems 40 
   3. Replacement of existing facilities (capacity) 41 
   4. Regulatory or legal requirements 42 
   5. Impact by outside agencies (CDOT, NCDOT) 43 
   6. Extension of service to developing areas 44 
 45 
 46 
  Every year new projects are added to the CIP and existing projects are reviewed and/or revised.  47 


Projects are identified mainly through long range studies, computer analysis, facility studies and 48 
maintenance of each system. In addition, Planning documents such as Area plans, population 49 
projections, the Needs Assessment, and landuse information assist in determining future capacity 50 
needs and where extension of service need to be provided.  For example, many of the water 51 
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projects are identified by a water distribution study conducted approximately every five years.  101 
Projects are also identified by individuals in the community such as members of the Utilities 102 
Advisory Committee, developers, and engineers.  All projects included in the CIP are for the 103 
benefit of the overall community and not any one individual or entity. 104 


 105 
  Public meetings are held annually during the CIP process to allow the public to ask questions 106 


about projects identified and/or suggest projects.  Names and addresses of people attending the 107 
meeting are taken in order to invite them in the following year.  Anyone interested in being placed 108 
on this list may contact the Planning Section of Utilities Engineering and their name and address 109 
will be added.   110 


 111 
  Cost estimates are completed or revised on all projects annually.  The cost estimate includes 112 


engineering, environmental assessment, land acquisition and construction costs.  An inflation 113 
factor is also added into the estimate.  The goal is to make these estimates as accurate as 114 
possible.  Several items are considered in sizing and determining cost such as location of project, 115 
population, expected population and landuse (or buildout), size of area (acreage) and difficulty of 116 
construction. 117 


 118 
  Each project is prioritized according to need annually in the following areas: 119 
 120 
   1. Maintenance and Rehabilitation of existing facilities 121 
   2. Replacement/Expansion of existing facilities (capacity needs) 122 
   3. Regulatory/Legal requirements 123 
   4. Improvement of service 124 
   5. Extension of service into developing areas 125 
 126 
  Most projects move up through the five years as originally scheduled.  Other projects are 127 


accelerated or decelerated due to a change in scope or necessity of the project in order to provide 128 
satisfactory service to the community.  The planning tools mentioned previously (computer 129 
modeling, system studies, district plans, population projections, landuse information etc.) also 130 
assist in determining the priority of projects.  An attempt is made to also coordinate scheduling of 131 
projects with other departments and agencies such as City Engineering, CDOT and NCDOT and 132 
Parks & Recreation.   133 


 134 
   135 
   136 
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III. CHARLOTTE MECKLENBURG UTILITIES EXTENSION POLICY  1 
 2 
 3 
A. PURPOSE 4 
 5 
 The purpose of this policy is to establish the method to be used for the orderly and financially 6 


sound extension of the public water and sewer system.  This policy is applicable to the entire 7 
CHARLOTTE MECKLENBURG UTILITIESCharlotte Mecklenburg Utilities Department service 8 
area. 9 


 10 
B. FACILITIES PROVIDED BY CHARLOTTE MECKLENBURG UTILITIES 11 
 12 
 The CHARLOTTE MECKLENBURG UTILITIESUtility Department will provide certain basic 13 


components of the water and sewer system.  These components include treatment facilities, water 14 
pumping stations, major and/or regional wastewater lift stations, water storage tanks, wastewater 15 
interceptor and trunk mains, and major water transmission mains.  These facilities will be 16 
constructed and/or improved according to a Capital Improvements Program (CIP) which is 17 
reviewed and approved annually. 18 


 19 
 Water or sewer service will not be extended to property located beyond Mecklenburg County 20 


without the express approval of the Director of CHARLOTTE MECKLENBURG 21 
UTILITIESCharlotte Mecklenburg Utilities.  CHARLOTTE MECKLENBURG UTILITIESThe Utility 22 
Department is under no obligation to provide water or sewer service to property outside 23 
Mecklenburg County, except as expressly approved.  CHARLOTTE MECKLENBURG 24 
UTILITIESCHARLOTTE MECKLENBURG UTILITIES 25 


 26 
C. EXTENSION OF SERVICE REQUIRED BY ANNEXATION 27 
 28 
 All cities or towns must meet certain service requirements for newly annexed areas as prescribed 29 


by state law.  Since CHARLOTTE MECKLENBURG UTILITIESCharlotte Mecklenburg Utilities is a 30 
part of Charlotte city government, Charlotte is required to provide water and sewer facilities to 31 
newly annexed areas to provide the same level of service that is available to the remainder of the 32 
City. 33 


 34 
 The service level provided to the City of Charlotte is that of basic fire protection and installation of 35 


interceptor, trunk sewer mains, or common force mains required to extend sewer service to each 36 
publicly dedicated and maintained street at the effective date of the annexation.   Street main 37 
extensions are not provided as part of the basic level of service. 38 


  39 
D. PROGRAMS FOR EXTENSION OF SERVICE 40 
 41 
 1. General Provisions 42 
 43 
  Upon completion and final acceptance by CHARLOTTE MECKLENBURG UTILITIESthe 44 


Utility of all facilities constructed under this policy, such facilities will become the property 45 
of the City of Charlotte and the City of Charlotte will be responsible for their operation and 46 
maintenance. 47 


 48 
  CHARLOTTE MECKLENBURG UTILITIESUtility funds are not to be used for construction 49 


of any facility which does not offer the reasonable expectation of being feasible unless 50 
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such facility is required to fulfill regulatory statutes or to maintain service to existing 74 
customers.  Feasible means that the construction of the facility is expected to cause 75 
generation of revenue, service level  76 


77 
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improvement, or environmental benefits which are in a favorable proportion to the total 78 
cost of the project. 79 


 80 
  All construction of water and sewer facilities must be done by utility contractors licensed in 81 


North Carolina and approved by CHARLOTTE MECKLENBURG UTILITIESthe Utility 82 
Department or by CHARLOTTE MECKLENBURG UTILITIESUtility forces. 83 


 84 
  All contracts for extension of mains are subject to approval by Charlotte City Council or by 85 


the Charlotte City Manager where allowed by law. All extensions are regulated by State 86 
and/or Federal agencies and are subject to their review, approval, and permit issuance. 87 


 88 
  The size, depth, and location of the mains extended will be determined or approved by 89 


CHARLOTTE MECKLENBURG UTILITIESthe Utility department based on prevailing 90 
standards and normal service requirements.  In the event facilities designed in this manner 91 
will not satisfy the applicant's needs the applicant may withdraw the application.  If the 92 
application is withdrawn, the applicant forfeits costs incurred by CHARLOTTE 93 
MECKLENBURG UTILITIES to that time. 94 


 95 
  CHARLOTTE MECKLENBURG UTILITIESThe Utility department’s policy is to provide 96 


sewer mains that are capable of serving the ground floor of most buildings when the 97 
ground floor is approximately at street level and where the distance from the structure to 98 
the street, topography, other utilities, structures, natural features or other conditions do not 99 
make gravity service unfeasible.  CHARLOTTE MECKLENBURG UTILITIESThe Utility 100 
department does not guarantee that any customer, and particularly customers who have 101 
basements or buildings substantially lower than the street, can be served without pumping 102 
by the property owner. 103 


 104 
  CHARLOTTE MECKLENBURG UTILITIESThe Utility department’s intent is to construct 105 


mains sized to provide long term service as described in the CIP.  If an extension is 106 
requested which conflicts with or is in the same location as a project identified in the CIP or 107 
needs assessment, CHARLOTTE MECKLENBURG UTILITIESthe Utility department shall 108 
decide whether to extend the facility as described in the CIP/Needs Assessment or a 109 
smaller or temporary main.  The decision shall be made with the following considerations: 110 


 111 
   Funding availability from other sources 112 
   Impact of expenditure on appropriated funds for this program 113 
   Physical space and/or constraints of installation 114 
   Quality of service 115 
   Time required to provide requested service 116 
   Other considerations unique to the circumstances 117 
  118 
  Any facilities which are installed that are smaller than identified in the CIP or the Needs 119 


Assessment or that are smaller than required for long term service shall be funded solely 120 
by the applicant with no opportunity or consideration for reimbursement. 121 


   122 
  The applicant must complete an application for service and pay all applicable charges at 123 


the time an extension of the system is requested except when the extension is being 124 
made exclusively under the provisions of a Reimbursable Program or is being donated to 125 
CHARLOTTE MECKLENBURG UTILITIES.  An applicant for an extension may not cancel 126 
an application for service or extension request once the applicable fees have been paid.  127 
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Neither connection fees, capacity charges, nor the applicant's share of 50/50 extensions 144 
are refundable. 145 
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 2. Reimbursable Programs 147 
 148 
  Capital facilities which are normally provided by CHARLOTTE MECKLENBURG 149 


UTILITIESthe Utility department (described in section II) but are not in place may be 150 
financed by a customer in order to expedite the construction of such facilities.  Upon 151 
completion and final acceptance of the facility, the customer will be reimbursed for eligible 152 
costs of the project according to the procedures and schedules described below. 153 


                                    154 
  If a customer wishes to expedite a project which is included in the Charlotte City Council 155 


approved Capital Improvement Program (CIP), a 5-Year Reimbursement Program is 156 
available.  If a customer wishes to expedite construction of facilities which are not included 157 
in the CIP but which would normally be provided by CHARLOTTE MECKLENBURG 158 
UTILITIES, a 15-Year Reimbursement Program  is available.  To utilize either of these 159 
programs, the customer is required to enter into a contract with the City of Charlotte.  This 160 
contract typically provides that CHARLOTTE MECKLENBURG UTILITIESCharlotte 161 
Mecklenburg Utilities will design the facility, acquire any necessary rights of way and 162 
permits and construct the facility through public bids in accordance with North Carolina 163 
General Statutes.  However, the customer may elect to perform the design and easement 164 
acquisition outside of the contract under the review of the Utility Engineering staff but cost 165 
incurred in such manner may not be reimburseable. The customer is required to pay a 166 
deposit at the time he or she executes the contract.  The deposit amount should be 167 
sufficient to pay the cost of design and right of way acquisition or project management if 168 
the applicant is performing the design and shall be established by CHARLOTTE 169 
MECKLENBURG UTILITIES.  When the construction cost is determined, either from 170 
bidding or CHARLOTTE MECKLENBURG UTILITIES work order, the customer is required 171 
to make available to CHARLOTTE MECKLENBURG UTILITIES the balance of funds to 172 
construct the project.  The customer may make cash payment to CHARLOTTE 173 
MECKLENBURG UTILITIES or utilize an approved letter of credit (See section VI). 174 


 175 
  Under the 5-Year Reimbursement Program, the contracting customer is reimbursed all of 176 


the eligible funds he has deposited for the project.  The amount reimbursed will not include 177 
any interest, carrying charges, financing costs, or other funds other than the actual face 178 
value amounts deposited by the customer.  The customer will receive 20% of the eligible 179 
deposited amount in each of five annual payments.  The first annual payment will be made 180 
one year from the date CHARLOTTE MECKLENBURG UTILITIES accepts the total 181 
project as complete and available for activation. 182 


 183 
  The customer will be required to pay any acreage fees which are applicable, including 184 


those resulting from his project.  Acreage fees are not eligible for reimbursement. 185 
 186 
  Under the 15-Year Reimbursement Program the contracting customer is not guaranteed 187 


total reimbursement of eligible deposited funds.  The reimbursement payments are made 188 
annually beginning one year from the date CHARLOTTE MECKLENBURG UTILITIES 189 
activates the total project.  The CHARLOTTE MECKLENBURG UTILITIES activation date 190 
begins the 15 year reimbursement period.  The amount of each annual reimbursement 191 
payment will be the sum of collected acreage fees attributable to the project and 35% of 192 
sewer or water user fees which result directly from the project and are collected that year.  193 
The acreage fee is equal to the total actual cost of the project divided by the area which 194 
CHARLOTTE MECKLENBURG UTILITIES expressly designates at the time the contract 195 
is established to be ultimately tributary to the line.  Acreage fees are applicable only to 196 
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wastewater facilities.  See section VII-B of this document for information on application of 214 
acreage fees to wastewater lift stations.   215 


                              216 
  User fees are the periodic charges to customers for actual service received.  User fees do 217 


not include connection charges or other one-time charges which are made in order to 218 
establish service.  Reimbursable user fees on water mains will be based only on 219 
customers who have service connections directly off the main extended under the 15-Year 220 
reimbursement program and customers on donated mains which connect to that main.  If 221 
the reimbursable main is extended through any method other than donation, user fees 222 
from the new extension will not be reimbursed to the original customer.  If donated mains 223 
connect a reimbursable water main to an existing main, CHARLOTTE MECKLENBURG 224 
UTILITIES will determine the area on which to base user fee reimbursement based on an 225 
engineering judgement of the water flow direction under normal circumstances.  226 
Reimbursable user fees on sewer mains will be based on service connections directly to 227 
the reimbursable main and on service connections on donated sewer mains which 228 
connect to that main.  If the reimbursable main is extended through any method other than 229 
donation, user fees from the new extension will not be reimbursed to the original customer.  230 
Annual payments to the customer will continue for 15 years or until the actual eligible face 231 
value amount deposited by the customer has been repaid, whichever occurs first. 232 


 233 
 3. Street Main Extension Program (Revised by Council Action, April 12, 1993) 234 
 235 
  This program provides for CHARLOTTE MECKLENBURG UTILITIES funded extension of 236 


water and sewer mains along streets to serve existing residential dwellings or vacant lots 237 
which are zoned for residential construction.  Application of this program is subject to 238 
availability of funds and other qualifications described below.  Applications are accepted 239 
and projects initiated on a first come, first served basis. 240 


 241 
  This program is applicable to water or sewer mains along existing, publicly maintained 242 


streets within the CHARLOTTE MECKLENBURG UTILITIES service area.  Publicly 243 
maintained shall mean NC DOT SR numbered roads, NC or US numbered highways, or 244 
city streets which are eligible for Powell Bill Funds.  In areas where there are existing 245 
utilities in streets which do not satisfy this definition and extensions are requested, 246 
CHARLOTTE MECKLENBURG UTILITIES shall decide how to proceed with each request 247 
based on the merits of each case. 248 


 249 
  This program is only available to renters or owners of residential dwellings or vacant lots.  250 


It is not available to child-care facilities, retail establishments, medical buildings, churches, 251 
non-profit organizations, other governmental units, commercial buildings, industrial 252 
facilities, or any new construction or new development which is not residential in nature.   253 


 254 
   Extensions under this program must average at least one applicant per 1000 feet of main. 255 
 256 
  To ensure fair and equitable use of available funds, CHARLOTTE MECKLENBURG 257 


UTILITIES may, at its discretion, limit projects to a maximum of 1000 feet.   An applicant 258 
can apply for water and sewer extensions simultaneously provided that funds are available 259 
and all requirements are satisfied for each extension. 260 


 261 
  In the event the applicant is determined to require an extension greater than 1000', the 262 


portion of the main in excess of the 1000' maximum can be offered under the 50/50 263 
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program provided that funds are available in that program and that the applicant meets all 269 
requirements of both programs at the time application is made, including the applicants 270 
share of the 50/50 cost. 271 


272 
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  Extensions of mains greater than 1000' for documented public health hazards can 273 
be made in combination with this program; i.e; This program can be combined with the 274 
health hazard program to increase the distance a main is extended to 2000'.  The first 275 
1000' will be funded under the Health Hazard Elimination program.  See section IV-E. 276 


 277 
  This program is applicable to low-pressure sewer systems only in zones designated by 278 


CHARLOTTE MECKLENBURG UTILITIES to be served in this manner where such 279 
systems are previously established. 280 


 281 
  This program may be combined with 5-year or 15-year reimbursable programs provided 282 


that the applicant satisfies all requirements for both programs at the time of application.  283 
This option requires the same applicant to apply for both programs simultaneously. 284 


                                    285 
  Funding for this program shall come from the water/sewer rate structure.  Revenues from 286 


user charges can be used to finance bond programs or to fund this program directly.  287 
Charlotte City Council shall establish the funding level of this program annually with 288 
approval of the Capital Improvement Program. 289 


 290 
  In the event that the funds appropriated for any fiscal year are not adequate to satisfy the 291 


requests received by CHARLOTTE MECKLENBURG UTILITIES, City Council may, at its 292 
discretion, appropriate additional funds to this program.  If adequate funds are not 293 
available when an application is made for an extension, the customer will be offered any 294 
other available, funded, programs for which the required extension will qualify.  If no other 295 
programs are available, or if the customer declines to use another program, the customer 296 
will be required to reapply when/if additional funds are appropriated. 297 


 298 
  Funds from this program can be used for planning, design, inspection, construction, and 299 


any other necessary expense directly related to the administration and implementation of 300 
this program. 301 


 302 
  If an extension requested under this program is of such a short length that mobilization 303 


costs are excessively high and/or the termination of the requested extension is not at an 304 
advantageous location, CHARLOTTE MECKLENBURG UTILITIES may at its discretion, 305 
continue the extension beyond the distance requested by the applicant.  Funding will be 306 
from this program. 307 


 308 
  Procedures for initiating and utilizing this program are described in section VII below. 309 
 310 
 4. 50/50 Extension Program 311 
 312 
  This program provides for shared funding of water and sewer street main extensions.  313 


Under this program, CHARLOTTE MECKLENBURG UTILITIES will fund 50% of the cost 314 
of eligible extensions when one or more customers provide the other 50%.  Application of 315 
this program is subject to availability of funds and other qualifications described below.     316 


                                     317 
  The basis for determining the project cost will be the average cost per foot actually 318 


incurred during the previous fiscal year for projects extended along streets. 319 
 320 
  This program is applicable to water or sewer mains along existing, publicly maintained 321 


streets within the CHARLOTTE MECKLENBURG UTILITIES service area.  Publicly 322 
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maintained shall mean NC DOT SR numbered roads, NC or US numbered highways, or 328 
city streets which are eligible for Powell Bill Funds.  In areas where there are existing 329 
utilities in streets which do not satisfy this definition and extensions are requested, 330 
CHARLOTTE MECKLENBURG UTILITIES shall decide how to proceed with each request 331 
based on the merits of each case. 332 


 333 
  An applicant can apply for water and sewer extensions simultaneously provided that funds 334 


are available and all requirements are met for each extension. 335 
 336 
   337 
 338 
  This program may be combined with 5-year or 15-year reimbursable programs provided 339 


that the applicant satisfies all requirements for both programs at the time of application. 340 
 341 
  This program is available for the extension of mains requested by applicants which do not 342 


qualify under the provisions of the street main extension program or when funds are not 343 
available in that program.  The applicant is responsible for determining whether other 344 
property owners who could utilize the extension will participate in funding the applicant 345 
share.  CHARLOTTE MECKLENBURG UTILITIES will not consider the application 346 
complete until funds sufficient to cover 50% of the estimated cost are received. 347 


 348 
  Funding for this program shall come from the water/sewer rate structure.  Revenues from 349 


user charges can be used to finance bond programs or to fund this program directly.  350 
Charlotte City Council shall establish the funding level of this program annually with 351 
approval of the Capital Improvement Program and/or operating budget.                                    352 


 353 
  Each applicant is required to pay connection and capacity fees in addition to the 354 


applicant's share of the cost of the extension. 355 
 356 
  Procedures for initiating and utilizing this program are described in Section VII below. 357 
 358 
 5. Extension Program to Eliminate Public Health Hazards 359 
 360 
  This program provides for CHARLOTTE MECKLENBURG UTILITIES funding of water 361 


and sewer street main extensions for the purpose of providing access to public utilities 362 
when the system in place has failed and is resulting in a health risk to the occupant and/or 363 
the general public. 364 


 365 
  This program is applicable to water or sewer mains along existing, publicly maintained 366 


streets within the CHARLOTTE MECKLENBURG UTILITIES service area.  Publicly 367 
maintained shall mean NC DOT SR numbered roads, NC or US numbered highways, or 368 
city streets which are eligible for Powell Bill Funds.  In areas where there are existing 369 
utilities in streets which do not satisfy this definition and extensions are requested, 370 
CHARLOTTE MECKLENBURG UTILITIES shall decide how to proceed with each request 371 
based on the merits of each case. 372 


 373 
  The applicant will be required to pay applicable connection fees and capacity charges at 374 


the time the extension request is made. 375 
 376 
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  The maximum length for extension of mains under this program is 1000 feet. 387 
 388 
  To ensure fair and equitable use of available funds, subsequent applications for extension 389 


of uncompleted mains which will result in a project greater than 1000' funded under this 390 
program will not be accepted until the originally requested main is available for use.  An 391 
applicant can apply for water and sewer extensions simultaneously provided that funds are 392 
available and all requirements are met for each extension. 393 


 394 
  This program is applicable to low-pressure sewer systems only in zones designated by 395 


CHARLOTTE MECKLENBURG UTILITIES to be served in this manner where such 396 
systems are previously established. 397 


 398 
  This program may be combined with 5-year or 15-year reimbursable programs or other 399 


extension programs provided that the applicant satisfies all requirements for both 400 
programs at the time of application and pays all applicable fees. 401 


 402 
  This program is only available to existing residential dwellings.  403 
 404 
  The applicant must furnish evidence from County Health officials that a health hazard 405 


exists in order to qualify for this program.  Failure of mechanical equipment does not 406 
constitute a health hazard.  Dry wells or unused septic tanks do not constitute a health 407 
hazard.  This program cannot be used for new construction or when a mobile home or 408 
other structure is moved onto a new site.  Homes which are not occupied or are not 409 
eligible for a certificate of occupancy for any reason other than lack of sanitary sewer 410 
service are not eligible for this program.  The CHARLOTTE MECKLENBURG UTILITIES 411 
Director shall have the authority to determine if the intent of this paragraph is met. 412 


 413 
  Funding for this program shall come from the water/sewer rate structure.  Revenues from 414 


user charges can be used to finance bond programs or to fund this program directly.  415 
Charlotte City Council shall establish the funding level of this program annually with 416 
approval of the Capital Improvement Program and/or operating budget. 417 


 418 
  Procedures for initiating and utilizing this program are described in Section VII below. 419 
 420 
 6. Applicant Funded Non-Reimbursable Extension Program 421 
 422 
  This program allows the applicant to fund 100% of the cost of water or sewer extensions 423 


which are to be constructed by CHARLOTTE MECKLENBURG UTILITIES forces or by 424 
contracts administered by CHARLOTTE MECKLENBURG UTILITIES.  This program is 425 
applicable to extensions which do not qualify for any other extension programs under this 426 
policy, if an applicant chooses this program in lieu of another, or in the event funds are not 427 
available from CHARLOTTE MECKLENBURG UTILITIES for other programs. 428 


   429 
   430 
 431 
  Each applicant is required to pay connection and capacity charges in addition to the 432 


applicants cost of the extension. 433 
 434 
  Procedures for initiating and utilizing this program are described in section VII below. 435 
 436 
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 446 
 7. Extension of Facilities by other Public Agencies 447 
 448 
  Any extensions requested by other City departments or by other governmental units within 449 


the CHARLOTTE MECKLENBURG UTILITIES service area may be (but are not required 450 
to be) processed within the same guidelines as though an individual customer had applied.  451 
Previously approved agreements with Mecklenburg County, Davidson, Cornelius, 452 
Huntersville, Pineville, Matthews, and Mint Hill created other financing options which these 453 
government's may utilize. 454 


 455 
 8. Extension of Service For New Development 456 
 457 
  CHARLOTTE MECKLENBURG UTILITIES will not participate in the cost of street main 458 


extensions which are required strictly for subdivision of land.  All such projects will be 459 
financed wholly by the developer of the land.  CHARLOTTE MECKLENBURG UTILITIES 460 
will agree by contract to own and maintain water distribution and wastewater collection 461 
systems if these systems are designed and constructed in accordance with prevailing 462 
CHARLOTTE MECKLENBURG UTILITIES standards and specifications and if the existing 463 
CHARLOTTE MECKLENBURG UTILITIES system has adequate capacity to sustain the 464 
new development.  Such contract agreements must be obtained prior to construction of 465 
the system. 466 


 467 
  Capacity charges are required for each service installed. 468 
 469 
  Under no circumstances shall construction begin prior to approval of the contract, 470 


issuance of all required permits, and proper notification of CHARLOTTE MECKLENBURG 471 
UTILITIES.  Notification requirements are detailed in the contract. 472 


 473 
  If the new development contains drainage patterns that will need to be utilized to provide 474 


sanitary sewer service to existing streets, roads, or other property, CHARLOTTE 475 
MECKLENBURG UTILITIES will require that the owner of the property being developed 476 
record permanent rights of ways for such facilities and may require the lines be 477 
constructed to the property line if the proposed development will unduly restrict or 478 
complicate construction of those lines in the future. 479 


 480 
E. SERVICE CONNECTIONS 481 
 482 
 1. General Provisions 483 
 484 
  All customers desiring water or sewer service are required to make formal application for 485 


each service and to pay all applicable fees and/or charges at the time application is made. 486 
 487 
  Water services larger than 1-inch cannot be installed without payment of a meter deposit 488 


and an application to CHARLOTTE MECKLENBURG UTILITIES designating the party 489 
who is financially responsible for water used from that service. 490 


 491 
  A 3/4" or 1" water service connection consists of the connection to a public water main of a 492 


service line, a meter box, and stubbed connection point for the applicant's private plumber 493 
to connect to.  Larger water service connections consist of the connection to a public water 494 
main of a service line, a meter box or vault, piping to the property line, and a valve at the 495 


Deleted: CMUD


Deleted: CMUD


Deleted: CMUD


Deleted: CMUD


Deleted: CMUD


Deleted: CMUD


Deleted: CMUD


Deleted: CMUD


October 2008 Draft Version 1 Extension Policy - Chapter 3







  
 
July 27, 1995 CHARLOTTE MECKLENBURG UTILITIES Extension Policy 
 
 III-12


Deleted: CMUD


property line. 504 
 505 
  A sewer service (or lateral) connection consists of the connection to a public sewer main 506 


or manhole of a service line which is extended to the street right of way line or to the 507 
sewer right of way line if the public sewer main is not at the street.  The applicant is 508 
responsible for connecting their private plumbing system at that point. 509 


 510 
  All water and sewer service connections shall be constructed in accordance with the code 511 


of the City of Charlotte and with all applicable building and plumbing codes. 512 
 513 
  Commercial, industrial, fire line, or irrigation services will be subject to requirements of the 514 


city and CHARLOTTE MECKLENBURG UTILITIES including industrial waste and/or 515 
backflow provisions. 516 


 517 
 2. Fees/Charges 518 
 519 
  Customers applying for a new water or sewer service or extension are subject to one or 520 


more of the charges shown below. 521 
 522 
  a. Connection Charge - This charge is based on the average actual  cost incurred by 523 


CHARLOTTE MECKLENBURG UTILITIES to construct similar size service 524 
connections during the previous fiscal year. 525 


 526 
  b. Capacity Charge - This charge is to recover from new customers a portion of the 527 


incremental cost of providing capacity in the treatment facilities, transmission 528 
mains, major outfalls and sewer trunks which have been constructed to allow for 529 
new development and expansion of the system.  . 530 


 531 
  c. Meter deposit - This is a security deposit which varies according to both water 532 


meter size and the nature of the customer (i.e; restaurant, warehouse, etc.).  Meter 533 
deposits are not required of residential customers. 534 


 535 
  d. Discounts available - If a customer applies for a water or sewer service in 536 


conjunction with a water or sewer extension and the service can be installed on the 537 
extension as it is constructed then the connection fee will be discounted 10%.  No 538 
discount or reductions apply to capacity charges.  CHARLOTTE MECKLENBURG 539 
UTILITIES will establish a time period prior to the beginning of construction during 540 
which other eligible customers may receive the 10% connection fee discount. 541 


 542 
  e. Acreage fees -  Acreage fees are not charged to an individual applying for service 543 


to a single, single-family residential dwelling on a lot of 1 acre or less.   544 
545 
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Any other type of applicant will be required to pay any acreage fees if they are 574 
applicable to their site.  CHARLOTTE MECKLENBURG UTILITIES will determine 575 
and advise the applicant of the liability for acreage fees and such fees will be paid 576 
prior to the work being undertaken.  CHARLOTTE MECKLENBURG UTILITIES 577 
will not pay acreage fees for any extensions which are made with CHARLOTTE 578 
MECKLENBURG UTILITIES funds, nor will acreage fees be assessed for costs of 579 
extensions funded solely with CHARLOTTE MECKLENBURG UTILITIES funds.  580 


 581 
  f. Sewer deposit -  A sewer deposit is required when application is made for sewer 582 


only service; i.e., the applicant receives water service from a private well, 583 
community water system, or source other than CHARLOTTE MECKLENBURG 584 
UTILITIES.  This is a security deposit similar to the meter deposit required for 585 
water service.  Sewer deposits are not required of residential customers. 586 


587 
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The following chart defines when each of the different charges are applicable: 593 
 594 


 TYPE SERVICE  CONNECTION FEE  CAPACITY FEE  DEPOSIT* 


New service not 
installed as part of 
donated system 


Yes 
Paid at time of 
application 


Yes 
Paid at time of 
application 


Yes 
Paid at time of 
application 


New service installed 
by developer as part 
of donated system 


No  Yes 
 


Yes 
 


Replacement service 
of same size 


Yes 
Paid at time of 
application 


No No 


Replacement service 
of larger size 


Yes 
Paid at time of 
application 


Partial - difference 
between sizes paid 
with application 


Yes 


Replacement service 
of smaller size 


Yes 
Paid at time of 
application 


No 
No refund of previous 
charges 


No 


Fire Line Yes 
Paid at time of 
application 


Yes 
Paid at time of 
application 


Yes 


Irrigation Service Yes 
Paid at time of 
application 


Yes 
Paid at time of 
application 


Yes 


Partial tap completion 
("Paving tap") 


Partial based on 
estimated cost to 
complete the tap 


Yes 
Paid at time of 
application 


Yes 


Fire Hydrant Meter No No Yes 
*  Note:  Deposits do not apply to residential customers 595 


596 
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F. LETTER OF CREDIT FOR REIMBURSABLE PROGRAM FINANCING  597 
 598 
 Customers who are utilizing reimbursable programs to expedite projects may use this financing 599 


method in lieu of cash payment to CHARLOTTE MECKLENBURG UTILITIES.  This method can 600 
only be used for projects estimated to cost $100,000 or more. The customer may elect to render 601 
to the City a non-recourse, commercial letter of credit from a bank insured by the Federal Deposit 602 
Insurance Corporation and having full-service banking facilities in Mecklenburg County in lieu of 603 
advancing other funds sufficient to pay for the entire project.  Said letter of credit shall 604 
unequivocally guarantee payment by said bank to the City at such times and in such amounts as 605 
the City shall determine is reasonably necessary or convenient to have the necessary funds on 606 
hand for retainage and payments to any contractor awarded the contract to construct the 607 
extension requested by the Customer.  If such an alternative is selected by the Customer, the 608 
following conditions shall apply: 609 


 610 
 1. This financing alternative must be selected, including the designation of the bank to be 611 


used, at the time a Customer requests a contract with the City for an extension. 612 
     613 
 2. A form provided by City must be used as the letter of credit, with a schedule of payment 614 


incorporated therein which is approved by the Director of CHARLOTTE MECKLENBURG 615 
UTILITIES.  If the Customer proposes to use any variation of the form, the Customer will 616 
be required to pay the City's reasonable attorney fees in retaining experienced private 617 
counsel to review and advise the City and CHARLOTTE MECKLENBURG UTILITIES on 618 
the terms of the proposed letter of credit, and any related documents, and to recommend 619 
such changes, alterations or additions thereto as may be in the best interests of the City 620 
and CHARLOTTE MECKLENBURG UTILITIES.  The City shall have the sole discretion in 621 
the selection of said counsel.  The Customer shall be required to advance the estimate of 622 
such fees, as determined by the City, at the time this financing alternative is selected.  Any 623 
excess funds advanced by the Customer for attorney fees shall be refunded.  If the 624 
estimate of attorney fees is insufficient, the Customer shall advance the additional amount 625 
required prior to approval by the City of the extension contract. The form and contents of a 626 
Customer-proposed letter of credit and any related documents shall be approved by the 627 
City Council and shall contain such provisions as the City Council shall determine to be 628 
necessary to protect the interests of the City and CHARLOTTE MECKLENBURG 629 
UTILITIES.  Said proposed letter of credit shall also incorporate a schedule of payment 630 
approved by the Director of CHARLOTTE MECKLENBURG UTILITIES.  If the Customer 631 
does not accept any changes required by the City Council and if the attached form is not 632 
acceptable to the Customer, the financing alternative set forth in this sub-section shall no 633 
longer apply. 634 


 635 
 3. The City Manager is authorized to approve changes to the form letter of credit and to the 636 


estimated cost of projects qualifying for this alternative financing plan. 637 
  638 
 4. The Finance Director may refuse to accept a letter of credit from any bank:  that has 639 


refused or failed for any reason to honor a draft on any letter of credit issued to the City; or 640 
if the Finance Director determines in his/her sole and absolute discretion that it is not in the 641 
City's best interests to accept a letter of credit from such bank for any reason.  By seeking 642 
to use this alternative financing plan, a customer and any bank issuing or proposing to 643 
issue a letter of credit hereunder agree and acknowledge that:  acceptance of a letter of 644 
credit is within the City's sole and absolute discretion; no customer is entitled in any 645 
manner to use this alternative financing plan as a matter of right; and neither the City nor 646 
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any employee, officer or agent thereof shall be liable for any damage, loss, injury or claim 654 
of any kind whatsoever arising out of the City's failure or refusal to accept an issued or 655 
proposed letter of credit, regardless of the circumstances under which such failure or 656 
refusal occurs. 657 


 
G. INITIATION/UTILIZATION OF EXTENSION PROGRAMS 
 
 A customer seeking to obtain water and/or sewer service must follow the procedure outlined 


below. 
 
 1. Request study of availability of water/sewer from CHARLOTTE MECKLENBURG 


UTILITIES' New Services Section.  The request should identify the property to be served 
and any special capacity requirements or other specialized needs to be addressed. 


 
 2. CHARLOTTE MECKLENBURG UTILITIES will provide a written study containing the 


following information. 
 
  a. Is water/sewer immediately available to the property? 
  b. The length of any required extensions to serve the property. 
  c. The total cost of the required extension(s). 
  d. Identification of programs the customer could utilize to acquire the extension(s) 


and the total cost to the customer. 
  e. Service connection costs. 
  f.  Approximate time the extension could be completed. 
  g.  Instructions to the customer concerning how to proceed. 
 
 3. Customer formally initiates application for service by paying applicable extension costs 


and/or connection and capacity charges. 
 
 4. CHARLOTTE MECKLENBURG UTILITIES shall complete design and construction 


including acquisition of permits, encroachments, and/or rights of way.  The expected time 
for completion of extensions of minor (less than 1000' of 8" or smaller) mains along 
existing streets is less than 180 days from the receipt of the customer's complete payment.  
It is recognized, however, that there may be instances when, due to workload or inability to 
obtain permits, encroachments, or rights of way, more time may be required.  In no case is 
a projected schedule binding upon CHARLOTTE MECKLENBURG UTILITIES or the City 
of Charlotte. 


 
  The projected schedule for completion of larger extensions will be determined prior to 


undertaking the extension.  The projected schedule is established as a goal and is not 
binding upon CHARLOTTE MECKLENBURG UTILITIES or the City of Charlotte. 


 
H. WASTEWATER LIFT STATIONS 
 
 It is CHARLOTTE MECKLENBURG UTILITIES policy to minimize the need for wastewater lift 


stations and to limit their construction within the system.  The basis for this policy is that lift 
stations can cause disproportionate expense to provide service to a limited customer base and 
that failure of lift stations poses significant environmental risks. 


 
 It is recognized, however, that there are situations where lift stations are a feasible solution for 
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providing service.  CHARLOTTE MECKLENBURG UTILITIES will consider on a case by case 
basis requests to accept new lift stations in the situations described below. 


 
  
 
 3. The new development is in an area designated by CHARLOTTE MECKLENBURG 


UTILITIES for service by low pressure sewer systems and the proposed lift station size 
and location is in accordance with the "Lake Area Sewer Study (1990)" plan. 


 
 4. The proposed lift station is at an appropriate location and has adequate capacity or 


expansion capacity to serve as a permanent or long term facility and gravity service is cost 
prohibitive or not possible due to other circumstances. 


 
 5. The construction of the proposed lift station would include elimination of one or more 


existing lift stations or treatment plants. 
 
 6. The construction of the proposed lift station would facilitate significant progress toward 


achievement of land use goals and strategies described by current, officially approved 
planning documents and no other reasonable options are available for service. 


 
  In all cases, the receiving system must have available transportation and treatment 


capacity to carry the proposed lift station discharge.  Any upgrades required will be the 
responsibilities of the applicant requesting the lift station. 


                                     
  Construction of a wastewater lift station may require the customer to pay acreage fees.  


Acreage fees will be charged for the actual basin in which the lift station is located and for 
the basin which receives the discharged flow from the lift station.  In either case, acreage 
fees are applicable only when sewer mains downstream of the lift station or its discharge 
point have been constructed through a reimbursable program and the contract has not 
been paid in full.  Acreage fees will be charged to an applicant constructing a lift station 
when sewer mains further downstream within the same basin as the lift station are not 
actually receiving the applicant's flow but would be if the applicant would have constructed 
an extension of these mains instead of constructing the lift station. 


 
I. OTHER CONSIDERATIONS 
  
 1. Acquisition of Other Systems 
 
  CHARLOTTE MECKLENBURG UTILITIES may, as the opportunity arises and adequate 


funding is available, consider the acquisition of other water/sewer systems which can be 
incorporated into the CHARLOTTE MECKLENBURG UTILITIES system. 


 
 2. No Guarantee of Level of Service 
 
  CHARLOTTE MECKLENBURG UTILITIES does not warrant nor guarantee that the 


capacity, volume, pressure, or quantity of service provided will be adequate to meet the 
needs of any customer other than single family domestic service.  The customer is 
responsible for judging the adequacy of service for their intents and purposes prior to 
applying for service from CHARLOTTE MECKLENBURG UTILITIES. 
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  The current level of service provided in any part of the water or sewer system which may 


be above that required to provide normal, domestic service is not guaranteed for any time 
in the future. 


 
  CHARLOTTE MECKLENBURG UTILITIES accepts customers on a first come, first served 


basis.  Completion of studies or cost estimates for provision of service do not constitute 
any obligation or intent of CHARLOTTE MECKLENBURG UTILITIES to reserve capacity.  
The applicant's request for or receipt of such studies does not guarantee the applicant's 
ability to secure water or sewer service. 


   
 3. Financial Assistance 
 
  a. Property owners whose household incomes are less than eighty percent of median 


income based on income and family size as published in Housing and Urban 
Development Publications may obtain water or sewer service connections under a 
special program, the requirements of which are as follows: 


                                    
   1. The household income must be determined to be eighty percent or less of 


the median income for this area based on income and family size as 
published in the most recent Housing and Urban Development 
Publications. 


 
   2. The property to be served must be owner occupied residential property. 
 
   3. A water main or sewer main must be directly available for service 


connections.  No extensions of the water or sewer system will be made 
under this program.  However, the property owner may qualify for an 
extension under another program. 


 
   4. The property to be served must have a water supply or wastewater system 


which is determined to be malfunctioning by Mecklenburg County or other 
government agency having jurisdiction over installation and repair of such 
systems, or the property must have no functioning water or wastewater 
system of any type. 


 
   5. The size of water service connections is limited to 3/4" and sewer 


connections to 4" or 1-1/2" low pressure sewer connection. 
 
   6. Private service lines from the City-installed meter or the city-installed sewer 


lateral to the house will not be part of this program. 
 
   7. The property owner must make application for the water or sewer service 


connection. In order to receive the connection, a lien will be required on the 
property for which service is being provided. The normal fees associated 
with the connection(s) will be charged to a special account administered by 
this program. All payments collected as payments on the lien will be 
applied to this special account. The required lien will be in the form of a 
deferred payment loan, similar to that administered by the City Community 
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Development Department. 
 
   8. At the option of the customer, the Finance Department will establish an 


accounts receivable, wherein the applicant will be billed monthly for a 
partial payment of the charges associated with this service.  The term of 
the receivable will be a maximum of ten years, and will be calculated at a 
0% interest. 


 
 
  b. CHARLOTTE MECKLENBURG UTILITIES will advise customers of other 


financing programs which may be available with local banks.  Availability of such 
assistance is dependent upon cooperation of the banks and the ability of the 
customer to meet bank requirements. 


                                  
 4. Effective Date of Policy 
 
  This policy shall be placed into effect on July 1, 1992.  None of the provisions of this policy 


are retroactive.  Capacity charges shall be levied on all services for which application is 
made on or after the effective date. 


 
 5. Process for Appeal 
 
  This policy has been adopted by the Charlotte City Council for implementation by 


CHARLOTTE MECKLENBURG UTILITIES and the City Manager.  It is City Council's 
intent that CHARLOTTE MECKLENBURG UTILITIES apply the provisions of this policy 
equitably to all customers and potential customers.  It is recognized that there may be 
situations where disagreements may develop concerning equitable treatment.  In those 
cases, the customer may pursue the appeal process outlined on the attached chart.  The 
burden is on the customer to demonstrate inequitable application of this policy. 
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J. DEFINITIONS 
 
 Acreage fee - An amount calculated by dividing the total cost of a wastewater project by the 


number of acres of property which the project has the potential to serve.  The number of acres 
includes all property upstream of the facility and/or which is planned to be pumped to a location 
where it will be tributary to the project.  Acreage fees are only calculated for projects which are 
completed under a reimbursable program. 


 
 Activation - Placing into service a new water or sewer main or other facility.  Activation may 


precede final acceptance by the City for maintenance but must be simultaneous with the 
Engineer’s Certification required by NC DENR and NC DEH. 


 
 Backflow - The flow of any substance from a customer's property back into the water distribution 


system.  Backflow can result from improper connection of pressurized equipment to the plumbing 
system or from accidental pressure drops in the public water system which can be caused by pipe 
breaks or other equipment failure.  Backflow of contaminated water into the public system can 
create a hazardous situation to other customers. 


 
 Capital Improvements Program - A budget plan for provision of infrastructure and other capital 


needs for the community.  This plan is compiled annually and adopted by Charlotte City Council. 
 
 CIP - Acronym for Capital Improvements Program. 
 
 . 
 
 CHARLOTTE MECKLENBURG UTILITIES forces - Employees of the Charlotte-Mecklenburg 


Utility Department. 
 
 Common force main - In a low pressure sewer system, a pressurized sewer pipe provided for 


individual customers to connect the discharge lines from their privately owned grinder pumps. 
 
 Developer - An individual, firm, or corporation which is improving property or is causing property 


to be improved by the provision of streets, buildings, or other infrastructure or by the assembly or 
subdivision of property. 


 
 Domestic service - Provision of potable water for the purposes of consumption and hygiene for 


an individual or family and the collection of wastewater generated from these uses. 
 
 Drainage pattern - A ditch, creek, berm, depression or other feature along which water, if 


present, would accumulate and flow naturally downhill. 
 
 Eligible costs -  In the context of the reimbursable program for extensions, this is the total actual 


cost of the portions of the project which qualify for reimbursement. 
 
 Encroachment - Agreement with the NC DOT , railroad, or other utility to place water or sewer 


facilities within their right of way. 
 
 Extension - A new or proposed water or sewer main. 
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 Final acceptance - Documented agreement between CHARLOTTE MECKLENBURG UTILITIES 


and the contractor or developer of a project that the work is satisfactorily completed and that there 
are no outstanding claims or deficiencies.  Completion of the project may also involve submittal of 
maps, affidavits, tax statements, or other documents that are required by contractual agreement. 


 
 Fire line - A water service requested and installed for the purpose of providing enhanced fire 


protection to an individual property. 
 
 Fire Protection - Provision of adequately sized water mains, water volumes, and fire hydrants at 


suitable intervals to allow use by fire departments in fighting fires.  The level of protection varies 
with land use and development type. 


 
 Gravity sewer system - The normal type of wastewater collection system that relies on the 


natural, downhill flow of wastewater through pipes constructed along drainage patterns and 
creeks to a wastewater treatment facility. 


 
 Industrial waste - Non-domestic liquid wastes, including but not limited to, process or operational 


wastewater, groundwater remediation discharges, contaminated storm water or surface water 
remediation discharges, and any other non-domestic liquid waste from industrial or commercial 
establishments. 


 
 Interceptor - A larger sewer pipe usually constructed along a major creek which collects 


wastewater flow discharged from trunk mains.  Interceptors are sometimes also referred to as 
"outfalls". 


 
 Irrigation service - A water service requested and installed for the purpose of irrigating lawns or 


property.  Water provided through such a service does not return to the wastewater collection 
system. 


 
 Lake Area Sewer Study (1990) - A study completed by an Engineering consultant under contract 


with CHARLOTTE MECKLENBURG UTILITIES which establishes a plan for provision of 
wastewater collection from property which naturally drains toward one of the major lakes in the 
CHARLOTTE MECKLENBURG UTILITIES service area.  This study was completed in 1990. 


 
 Licensed utility contractor - An individual, firm, or corporation which is licensed by the North 


Carolina Licensing Board for General Contractors to perform public utility and/or unclassified 
construction projects which have a contract value not exceeding their license limitation. 


 
 
 Low pressure sewer system - A type of wastewater collection system which utilizes individual 


pumping by each property owner into a common force main.   This type of system is utilized along 
waterfront property where natural drainage patterns have been disrupted by the creation of a large 
lake. 


 
 Needs Assessment - A planning document formally prepared by each City department every two 


years which identifies infrastructure and capital needs of the community which are projected for 
the upcoming 10 year period.   
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 New construction or development - The establishment or substantial improvement of streets, 


buildings, useable property, or infrastructure where such facilities did not exist or were not suitable 
for the newly intended purposes. 


 
 Permits - Documentation of permission by Federal, State, and/or local agencies which have 


regulatory jurisdiction over the construction and operation of water and/or wastewater utilities to 
expand or modify the public water and/or sewer system. 


 
 Public water and/or sewer system - The water and/or sewer pipes, storage facilities, pumping 


stations, lift stations, treatment facilities and appurtenances that are owned by the City of 
Charlotte and operated and maintained by CHARLOTTE MECKLENBURG UTILITIES. 


 
 Residential dwelling - A room or combination of rooms designed for year-round habitation, 


containing a bathroom and kitchen facilities, and designed for or used as a permanent residence 
by at least one family. 


 
 Right of Way - A non-possessory interest in the land of another for the purpose of constructing, 


reconstructing, operating and maintaining water and/or sewer facilities. 
 
 Street main - A water or sewer pipe installed along a street, road, or highway primarily for the 


purpose of providing water or sewer service to the property along that street 
 
 Subdivision - All divisions of a tract or parcel of land into two or more lots, building sites, or other 


divisions for the purpose, whether immediate or future, of sale, or building development of any 
type. 


 
 Total cost of project - The total cost of completing a project including planning, design, 


surveying, drafting, inspection, administration, acquisition of rights of ways, legal services, 
environmental studies, permits, construction and all other costs necessarily incurred between 
project initiation and final acceptance. 


 
 Transmission main - A water pipe constructed primarily for the movement of water from one 


area to another.  Transmission mains are usually, but not always, 12" or greater in diameter.  
Transmission mains usually supply water to smaller street mains. 


 
 Treatment facility - A plant designed and constructed for the purpose of removing pollutants 


and/or other impurities from wastewater or from raw water. 
 
 Tributary - A stream or pipe which flows by gravity or is pumped into another stream or pipe. 
 
 Trunk main - A sewer pipe constructed along a drainage pattern or minor creek to collect flows 


discharged from sewer street mains. 
 
 User fee - Charges which are collected for normal provision of water and/or sewer service.  User 


fees do not include one time charges such as connection or capacity charges, nor late fees, turn 
on/off fees or other similar charges. 
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STANDARD SANITARY SEWER MAIN REHABILITATION SPECIFICATIONS 1 
2 
3 


 
 
MATERIAL SPECIFICATIONS FOR SANITARY SEWER REHABILITATION 4 


5 
6 
7 
8 
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10 


 
Unless superseded or modified in the Detailed Specifications, all materials, apparatus, supplies, 
methods of manufacture, or construction shall conform to the specifications contained in this 
section.  National material standards (ASTM, ANSI, AWWA, NSF, etc.) referred to herein shall 
be considered to be the latest revisions only. 
 
A. CURED-IN-PLACE PIPE LINING 11 


12  
1. Product Requirements:  Cured-in-place pipe (CIPP) lining shall be one of the 


following products: 
13 
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• Invert-A-Pipe by Improved Technologies Group 
• National Liner by National EnviroTech Group, LLC 
• Inliner by Inliner Technologies, Inc. 
• Diamond Lining Systems by Daystar Composites LLC 
• Premier-Pipe USA by J.W.M. Environmental, Inc. 


 
The above products shall adhere to all requirements specified herein and shall be 
modified as necessary to meet these requirements. 
 
The liner shall be composed of tubing material consisting of one or more layers of a 
flexible non-woven polyester felt with or without other additives such as fiberglass or 
other reinforcing additives.  The felt tubing shall be impregnated with a thermosetting 
isothalic polyester resin and catalyst or vinyl ester and catalyst.  The liner material 
and resin shall be completely compatible.  The inside and/or outside layer of the tube 
shall be coated with an impermeable material compatible with the resin and fabric.  
The liner shall cure in the presence of water at the required temperature for the resin 
system.  Steam-cure shall not be allowed. 
 
The felt material shall be manufactured by companies specializing in felt production 
for CIPP.  The manufacturer shall have manufactured felt material for CIPP for at 
least 2 years as documented by references.  The felt manufacturer, references and 
location of the manufacturing facility shall be submitted to the Engineer for review 
and approval.  The felt material manufacturer and facility shall not change during 
construction unless specifically approved by the Engineer in writing.  
 
The polyester or vinyl ester resin shall be PREMIUM, NON-RECYCLED resin only.  
Polyethylene Terephthalate (PET) resins, or those containing fillers, additives or 
enhancement agents shall not be used.  The resin manufacturer shall not include any 
old resin or rework in the product shipped to the wet-out facility (i.e., where the liner 
is impregnated with the resin).  The resin shall be manufactured under ISO 9002 
certified procedures.  Such certification shall be submitted to the Engineer for each 







shipment of resin to the wet-out facility. The proposed resin shall equal or exceed the 
published properties of Reichhold Polylite 33420 resin (for isothalic polyester resin) 
or Reichhold Atlac 580-20 (for vinyl ester resin). 
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The exact makeup of the resin shall be submitted to the Engineer including chemical 
resistance information, cure logs and temperatures.  The exact mixture ratio of resin 
and catalyst shall also be submitted.  The catalyst system shall be identified by 
product name.  Polyester resins shall have a minimum Heat Distortion Temperature 
of 212°F per ASTM D648. Vinyl ester resins shall have a minimum Heat Distortion 
Temperature of 220°F per ASTM D648.  Resins, catalysts and resin/catalysts mixing 
ratios shall not be changed during construction unless specifically approved by the 
Engineer in writing. 
 
The exact mixture ratio of resin and catalyst shall also be submitted.  The catalyst 
system shall be identified by product name.  The resin/catalyst ratio shall be approved 
by the resin manufacturer in writing.  The catalyst system shall be made up of a 
primary catalyst and a secondary catalyst.  The primary catalyst shall be Akzo 
Perkadox 16 or approved equal and shall be added at a maximum of 1% of the resin 
volume by weight unless otherwise approved by the Engineer.  The secondary 
catalyst shall be Akzo Trigonox or approved equal and shall be added at a maximum 
of 0.5% of the resin volume by weight unless otherwise approved by the Engineer.  
The resin/catalyst system shall be formulated so that the CIPP will cure as specified 
below.  Quick-cure or accelerated resin systems that cure in half the specified time or 
substantially quicker than the minimum 3 hours specified below will not be allowed.  
Quick-cure resin systems include those formulated by substantially increasing the 
amount of catalysts from that specified above.  Resins, catalysts and resin/catalysts 
mixing ratios shall not be changed during this Contract unless specifically approved 
by the Engineer in writing. 
 
The cure schedules for the CIPP shall be submitted to the Engineer for review.  The 
curing process/schedules shall be approved by the resin manufacturer in writing.  The 
cure schedules shall include specific information on stepping the temperature up to 
“cooking” temperatures, “cooking” temperatures and durations, and cool-down 
procedures – all to be approved in writing by the resin manufacturer.   
 
The resin shall be shipped directly from the resin manufacturer’s facility to the CIPP 
wet-out facility.  The resin shall not be sent to any intermediate mixing facility.  
Copies of the shipment documents from the resin manufacturer shall be submitted to 
the Engineer showing dates of shipment, the originating location and the receiving 
location. 
 
The resin shall be used to manufacture the CIPP as shipped.  No fillers or additives 
shall be added at the wet-out facility except for the required catalyst as recommended 
by the resin manufacturer.   The Contractor shall submit the catalyst product and 
quantity recommended by the resin manufacturer (submittal to include direct 
correspondence from the resin manufacturer).  The Contractor shall also submit a 







Certificate of Authenticity from the resin manufacturer for each shipment to the wet-
out facility (to include the date of manufacture and the Heat Distortion Temperature).  
This information shall be submitted prior to manufacturing any CIPP. 
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The application of the resin to the felt tubing (i.e., wet-out) shall be conducted under 
factory conditions and the materials shall be fully protected against ultraviolet (UV) 
light, excessive heat and contamination at all times. 
 
The Contractor shall identify the wet-out facility where all CIPP will be 
manufactured.  All CIPP shall be manufactured from this designated wet-out facility 
unless specifically approved otherwise by the Engineer in writing.  Multiple wet-out 
facilities shall not be allowed. 
 
The Engineer, Owner and/or an agent of the Owner may inspect the CIPP during 
manufacturing (i.e., wet-out).  The Contractor shall submit a schedule for 
manufacturing the CIPP to the Engineer every Friday for the following week.  The 
Engineer and Owner must be given an opportunity to witness the manufacturing of all 
CIPP.  If the CIPP is manufactured without providing the required notice to the 
Engineer, the CIPP will be marked as rejected prior to installation and will not be 
approved for installation. 
 
If the Engineer and/or Owner decide to inspect the manufacturing of the CIPP, the 
Contractor shall provide full access to witness the wet-out process and shall provide 
any and all information related to the manufacturing as requested by the Engineer, 
Owner or the Owner’s agent without delay and without claims of confidentiality or 
product privacy. 
 
The Engineer or Owner may take samples of the resin from the wet-out facility for 
infrared (IR) analyses (i.e., IR Scan) throughout the duration of construction.  This 
standard analytical test involves shining a beam of light in the IR frequency region 
through a thin sample of the subject resin.  The frequency of light is then varied 
across the IR spectrum.  Chemical functional groups present in the resin being 
analyzed will absorb IR light as specific frequencies and with characteristic 
absorption intensities. 
 
The Owner will pay for all such IR analyses and resin testing.  To allow the resin 
samples to be taken, the Contractor shall place a sampling valve in-line at a point 
prior to the resin/catalyst mixing stage and after the resin/catalyst mixing stage.  
These sampling valves shall remain in place throughout the duration of construction 
and shall always be accessible to the Engineer and Owner. 
 
The IR analyses will be used to verify that the resin and resin/catalyst composition 
and mixture being used is the approved resin and resin/catalyst system.  Payment will 
not be made for any CIPP manufactured with unapproved resin and resin/catalyst 
mixtures.  The Contractor shall submit results of IR analyses of the proposed resin 
and resin/catalyst mixture, performed and certified by the resin manufacturer, prior to 







manufacturing any CIPP as a shop drawing. The results of these analyses (the resin’s 
chemical fingerprint) will be used as the standard for verifying the resin and 
resin/catalyst mixture being used throughout construction. 
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The Engineer will compare the submitted chemical fingerprint with the fingerprint of 
Reichhold Polylite 33420 resin (for isothalic polyester resin) or Reichhold Atlac 580-
20 (for vinyl ester resin) for a baseline comparison.  The Contractor and resin 
manufacturer shall fully describe, explain and justify any differences between the 
Reichhold and proposed resin fingerprints without delay or claim to confidentiality. 
 
When cured, the CIPP shall form a continuous, tight-fitting, hard, impermeable liner, 
which is chemically resistant to any chemicals normally found in domestic sewage.  
The liner shall be chemically resistant to trace amounts of gasoline and other oil 
products commonly found in municipal sewerage and soils adjacent to the sewer pipe 
to be lined. 
 
The CIPP shall be fabricated to a size that will tightly fit the sewer being rehabilitated 
after being installed and cured.  The liner shall be capable of fitting into irregularly 
shaped pipe sections and through bends and dips within the pipeline.  Allowance for 
longitudinal and circumferential expansion shall be taken into account when sizing 
and installing the liner.  All dimensions shall be verified in the field by the Contractor 
prior to fabrication of the liner.  Field measurements shall be used to ensure 
maximum closure between the new liner and the existing sewer pipe.  There shall be 
no leakage of groundwater between the existing pipe and the CIPP at the manhole 
connection or service lateral connections.  Any leakage found shall be eliminated by 
the Contractor at no additional cost to the Owner. 
 
The length of the liner shall be the length deemed necessary by the Contractor to 
effectively carry out the insertion of the liner and sealing of the liner at the outlet and 
inlet manholes.  The required length of liner shall be verified in the field by the 
Contractor prior to fabrication of the liner. 
 
The cured liner shall have the following minimum structural properties: 


 
• Flexural Strength of 4,500 psi per ASTM D790  
• Flexural Modulus of 250,000 psi per ASTM D790 
• Tensile Strength of 3,000 psi per ASTM D638 


 
The Contractor shall submit complete shop drawings of CIPP to demonstrate 
compliance with these specifications, to show materials of construction (including 
resins, catalysts, etc.) and to detail installation procedures.  Installation procedures 
shall include acceptable inversion heads and pressures, heating (i.e., cooking) and 
cool-down procedures and temperatures, times for each stage of the process, and cure 
logs for the resin/resin system used.  The Contractor shall provide this information 
without delay or claim to any confidentiality.  Testing procedures and quality control 
procedures shall also be submitted. 
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Certifications that the CIPP was manufactured in accordance with these specifications 
and the appropriate ASTM standards shall be submitted with each shipment.  The 
certifications shall include a signed statement by the wet-out manager/supervisor that 
no fillers were added to the resin system during manufacture of the CIPP.  In 
addition, wet-out forms documenting the wet-out shall be submitted for each section 
of CIPP manufactured.  The wet-out forms shall be submitted prior to requesting 
payment and shall be provided without delay or claim to any confidentiality.  The 
wet-out forms shall document the date and time of wet-out, the wet-out supervisor, 
the wet-out facility address, the location where the CIPP will be installed (by work 
order and manhole numbers), the CIPP diameter, the length of wet-tube and dry-tube, 
the thickness of the CIPP, the roller gap setting for establishing the liner thickness,  
the felt manufacturer, the resin used (by product name and batch/shipment number) 
and quantity, the catalyst(s) used (by product name) and quantity, any quality control 
samples taken, and all else pertinent to the wet-out process.  
 


2. Liner Thickness: The Contractor shall submit liner thickness calculations to the 
Engineer for review.  The CIPP shall be designed in accordance with the applicable 
provisions of ASTM F1216 and ASTM D2412 for “fully deteriorated gravity pipe 
conditions” and shall meet the following design conditions: 
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a. AASHTO H-20 Live Load with two trucks passing over CIPP in streets (16,000 


lbs). 
 
b. A soil modulus of elasticity of 1,000 psi, soil weight of 120 pounds per cubic foot 


and a coefficient of friction of  Ku'=0.130r. 
 
c. Short-term flexural modulus of 250,000 psi and long-term flexural modulus of 


125,000 psi.  Flexural strength of 4,500 psi. 
 
d. Safety factor of 2.0 shall be used. 
 
e. Groundwater elevation at the ground surface. 
    
f. Pipe ovality of 2%. 
 
g. Poisson’s ratio of 0.3. 
 
h. Enhancement factor (K) of 7. 
 
i. Service temperature range shall be 40°F to 140°F. 
 
j. Maximum long term deflection shall be 5 percent. 
 
k. The installed, cured thickness shall be the largest thickness as determined by 


calculations for deflection, bending, buckling and minimum stiffness.  The 







minimum installed, cured liner thickness shall be as follows, regardless of what 
the calculations indicate as the required minimum thickness: 
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 8” sewer: 6 mm up to 17 feet deep 
   7.5 mm up to 25 feet deep 
 
 10” sewer: 6 mm up to 11 feet deep 
   7.5 mm up to 18 feet deep 
   9 mm up to 25 feet deep 
 
 12” sewer: 7.5 mm up to 12 feet deep 
   9 mm up to 18 feet deep 
   10.5 mm up to 25 feet deep 
 
 15” sewer: 7.5 mm up to 10 feet deep 
   9 mm up to 14 feet deep 
   10.5 mm up to 20 feet deep 
 


The installed thickness shall be measured as specified elsewhere herein. The 
Contractor shall submit his proposed plan for ensuring that the installed CIPP meets 
the above minimum thickness requirements.  The plan shall include the proposed 
CIPP thickness to be installed (pre-installation thickness) and detailed inversion or 
pull-in procedures to reduce stretching and to reduce migration of resin. 


 
3. Reference Standards:  The following American Society for Testing and Materials 


(ASTM) standards are referenced herein: 
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a. ASTM D638 - Standard Test Method for Tensile Properties of Plastics 
 
b. ASTM D790 - Standard Test Method for Flexural Properties of Unreinforced and 


Reinforced Plastics and Electrical Insulating Materials 
 


c. ASTM D2412 - Standard Test Method for Determination of External Loading 
Characteristics of Plastic Pipe by Parallel-Plate Loading 


 
d. ASTM D5813 – Standard Specification for Cured-In-Place Termosetting Resin 


Sewer Piping Systems 
 
e. ASTM F1216 - Standard Practice for Rehabilitation of Existing Pipelines and 


Conduits by the Inversion and Curing of a Resin-Impregnated Tube 
 
f. ASTM F1743 – Standard Practice of Rehabilitation of Existing Pipelines and 


Conduits by Pulled-In-Place Installation of Cured-In-Place Thermosetting Resin 
Pipe (CIPP) 


 
Where reference is made to one of the above standards, the latest revision shall apply. 
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B. MANHOLE LINING 279 


280  
1. Product Requirements:  The cementitious product shall have been specifically 


manufactured for installation in manholes for at least five years.  The cementitious 
product shall have been installed in at least 5,000 manholes.  References that are 
documented and that can be verified shall be submitted to demonstrate that the 
cementitious product meets these requirements.  Contact names and numbers shall be 
included with the references. 
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 The cementitious manhole lining system for the interior of manholes shall be a 


monolithic system suitable for use as a trowel or spray applied monolithic surfacing 
in sewer manholes.  The cementitious lining system shall be a pumpable Portland 
based cement or fused calcium aluminate cement and shall be suitable for all the 
specified design conditions.  The cementitious lining system shall be one of the 
following products: 


 
• Strong Seal MS-2A, MS-2C or High Performance by Strong Seal Systems 
• QM-1s Restore or Aluminaliner by Quadex 
• Sewpercoat PG by LaFarge Calcium Aluminates 
• Permacast MS-10,000 or CR-5000 by Action Products Marketing Corp. 
• Sauereisen F-121 


  
Where hydrogen sulfide resistance is required, the cementitious lining system shall be 
one of the following products or approved equal: 


 
• High Performance by Strong Seal Systems 
• Aluminaliner by Quadex 
• Sewpercoat PG by LaFarge Calcium Aluminates 
• Permacast CR-5000 by Action Products Marketing Corp. 
• Sauereisen F-170 


 
Instead of installing one of the above hydrogen-sulfide resistant cementitious mortar 
products, the Contractor may install one of the specified cementitious mortar products 
(minimum ¾” thick) followed by a minimum 160 mil thickness epoxy or 
polyurethane coating to provide the required hydrogen-sulfide resistance.  The epoxy 
shall be Raven 405 by Raven Lining Systems, Neopoxy, Cor-Gard by Action 
Products Marketing Corp, Sauereisen SewerGard  210 or approved equal.  The 
polyurethane coating shall be Arnthane 301 by Arnette, Ltd. or approved equal 
 
In some situations, the Engineer may specify that an epoxy coating or a polyurethane 
coating be applied directly to the manhole instead of placed over a cementitious 
mortar product.  In that situation, all preparatory work will be as outlined herein for 
preparing the manhole for a cementitious mortar product.  The minimum thickness of 
either the epoxy coating or a polyurethane coating shall be 160 mils.  Testing shall be 







as specified herein.  All other requirements specified herein for cementitious mortar 
lining shall also be met for epoxy or polyurethane coating. 
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The cementitious lining system shall be a pumpable Portland based cement or fused 
calcium aluminate cement.  The lining shall be installed via low-pressure application 
only.  The materials shall be suitable for all the specified design conditions. 
 
The cementitious lining shall be installed on the benches and walls of existing 
manholes as shown in the Standard Details.  All cementitious lining shall be troweled 
smooth after spray application.  The cured cementitious lining shall be applied to a 
minimum total thickness of 1 inch. 
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The cured surfacing thickness shall be smooth, even (without ridges or bumps) and 
continuous with proper sealing connections to all unsurfaced areas. 
 
The materials used in the cementitious lining systems shall be mixed on site in 
accordance with the manufacturer’s recommendations.  Water shall only be added to 
the materials during the mixing process and prior to material pumping or spray 
application. No water shall be added at the nozzle. 
 
The cementitious liner when cured shall have the following minimum characteristics 
at 28 days as measured by the applicable ASTM standards referenced herein: 


 
• Minimum compressive strength of 6,000 psi 
• Minimum bond strength of 130 psi 
• Shrinkage of less than 0.05% 


 
The cementitious lining shall provide a minimum service life of 25 years. 


 
The cured cementitious lining shall be continuously bonded to all the brick, mortar, 
concrete, chemical sealant, grout, pipe and other surfaces inside the sewer manhole.  
Provide bond strength data on cured, cementitious lining based on ASTM test 
methods referenced herein. 
 
Chemical sealants or grouts used to seal active manhole leaks, to patch cracks, to fill 
voids and to otherwise prepare the manhole surfaces for the lining installation shall be 
suitable for the intended purpose and shall be compatible with the lining as certified 
by the manufacturer. 


 
When cured, the monolithic cementitious lining shall form a continuous, tight-fitting, 
hard, impermeable surfacing, which is suitable for sewer system service and 
chemically resistant to any chemicals or vapors normally found in domestic sewage. 


 
The monolithic cementitious lining shall cover the complete interior of the existing 
sewer manhole including the benches (shelves).  The lining shall effectively seal the 







interior surfaces of the sewer manhole and prevent any penetration or leakage of 
groundwater infiltration. 
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The lining shall be compatible with the thermal condition of the existing sewer 
manhole surfaces.  Surface temperatures will range from 20°F to 100°F.  Provide test 
data on shrinkage of the cementitious lining based on the ASTM standards referenced 
herein. 
 
All invert channels shall be coated with grout or cementitious mortar to build up the 
invert channel to the invert elevations of the new liner pipes; to fill all voids, cracks, 
holes, etc.; and to form a smooth flow channel.  The entire channel shall be coated. 
The coating shall be a minimum ¼-inch thick. 
 
The Contractor shall submit complete shop drawings of manhole lining system to 
demonstrate compliance with these specifications, to show materials of construction 
and to detail installation procedures.  Testing procedures and quality control 
procedures shall also be submitted.  Certifications that the manhole lining was 
manufactured in accordance with these specifications and the appropriate ASTM 
standards shall be submitted with each shipment. 
 
Whenever the outside of exposed manholes walls are specified to be coated with a 
special exterior cementitious mortar product, the exterior mortar shall be HB2 Repair 
Mortar by ThoRoc, SikaTop 123 by Sika Corporation, or approved equal. 
 


2. Reference Standards:  The following American Society for Testing and Materials 
(ASTM) standards are referenced herein: 
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a. ASTM C78 Standard Test Method for Flexural Strength of Concrete 
 
b. ASTM C94 Standard Test for Ready Mix Concrete 
 
c. ASTM C109 Standard Test Method for Compressive Strength of Hydraulic 


Cement Mortars 
 
d. ASTM C234 Standard Test Method for Comparing Concretes on the Basis of the 


Bond Developed with Reinforcing Steel 
 
e. ASTM C267 Standard Test Method for Chemical Resistance of Mortars, Grouts, 


and Monolithic Surfacings 
 
f. ASTM C321 Standard Test Method for Bond Strength of Chemical- Resistant 


Mortars 
 
g. ASTM C496 Standard Test Method for Splitting Tensile Strength of Cylindrical 


Concrete Specimens 
 







h. ASTM C596 Standard Test Method for Drying Shrinkage of Mortar Containing 
Portland Cement 
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i. ASTM C666 Standard Test Method for Resistance of Concrete to Rapid Freezing 


and Thawing 
 
j. ASTM C827 Standard Test Method for Change in Height at Early Ages of 


Cylindrical Specimens from Cementitious Mixtures 
 
k. ASTM C882 Test Method for Bond Strength of Epoxy-Resin Systems Used With 


Concrete by Slant Shear 
 
l. ASTM C952 Standard Test Method for Bond Strength of Mortar to Masonry 


Units 
 
m. ASTM C1072 Test Method for Measurement of Masonry Flexural Bond Strength 
 
n. ASTM C1244 Standard Test Method for Concrete Sewer Manholes by the 


Negative Air Pressure (Vacuum) Test 
  433 


Where reference is made to one of the above standards, the latest revision shall apply. 
 
C. PIPE BURSTING 436 
 437 


1. Product Requirements:  Replacement pipe installed by pipe bursting shall be high 
density polyethylene (HDPE) pipe.  The pipe shall be manufactured from a high 
density, high molecular weight polyethylene resin which conforms to ASTM D1248 
and meets the requirements for Type III, Class A, Grade P34, Category 5 and has a 
Plastic Pipe Institute (PPI) rating of PE 3408 when compounded.  The pipe produced 
shall have a minimum cell classification of 345434D or 345434E under ASTM 
D3350.  The HDPE installed shall be minimum SDR 17 and shall be capable of 
supporting the full-bearing load.  Contractor shall submit thickness calculations.  
Sections of HDPE shall be butt-fused in accordance with the HDPE manufacturer’s 
specifications 
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2. Reference Standards:  The following American Society for Testing and Materials 
(ASTM) standards are referenced herein: 
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a. ASTM D1248 Standard Specification for Polyethylene Plastics Extrusion 


Materials for Wire and Cable 
 
b. ASTM D3350 Standard Specification for Polyethylene Plastic Pipe and Fittings 


Materials 
 
Where reference is made to one of the above standards, the latest revision shall apply. 







DETAILED SPECIFICATIONS FOR SANITARY SEWER REHABILITATION  460 
461  


A. CURED-IN-PLACE PIPE LINING  462 
463  


1. Qualifications:  The Contractor performing the CIPP lining work shall be fully 
qualified, experienced and equipped to complete this work expeditiously and in a 
satisfactory manner and shall be certified and/or licensed as an installer by the CIPP 
manufacturer. The Contractor shall have installed a minimum of 300,000 feet of CIPP 
for a minimum of five years.  The full-time, on-site superintendent/foreman that will 
supervise the CIPP installation shall have installed at least 150,000 feet of a cured-in-
place pipe lining system for a minimum of two years. The total footage claimed shall 
be supported by Owner references.  The Contractor shall submit information to 
document his experience and the experience of the proposed superintendent/foreman. 
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2. Delivery, Storage and Shipping:  Care shall be taken in shipping, handling and laying 
to avoid damaging the CIPP.  Extra care shall be taken during cold weather 
construction.  Any CIPP damaged in shipment shall be replaced as directed by the 
Engineer.  Any CIPP showing a split or tear or has been mishandled shall be marked 
as rejected and removed at once from the work site.  The liner shall be maintained at 
a proper temperature in refrigerated facilities to prevent premature curing at all times 
prior to installation.  Any liner showing evidence of premature curing will be rejected 
for use and will be removed from the work site immediately. 
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3. Cleaning and Television Inspection of Main Sewers Prior To Installing CIPP Lining:  
The Contractor shall first thoroughly clean and televise the sewer and submit one 
copy of the final television inspection videos to the Engineer for review as specified 
herein. 
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The Contractor’s cleaning operations shall fully clean the sewers and remove all 
roots, grease and debris to facilitate the CIPP lining installation.  The cleaning shall 
be performed prior to the pre-rehabilitation television inspection.  No cleaning 
equipment shall be in the sewers while the pre-rehabilitation CCTV inspections are 
being performed.  Acceptance of the cleaning portion of the work shall be dependent 
upon the results of the pre-rehabilitation television inspection.  Lines not acceptably 
clean as to permit television inspection or the subsequent lining installation shall be 
re-cleaned, re-inspected and re-submitted to the Engineer for review at no additional 
cost to the Owner. 


 
 The equipment used for the cleaning operations shall be specifically designed for 


cleaning sewers.  The Contractor shall use the appropriate equipment to clean all 
debris, roots and grease from each sewer segment thoroughly.  The required 
equipment may be high velocity water jet cleaning equipment with various 
attachments or mechanical cleaning equipment such as power buckets or power 
rodders.  The Contractor shall select the cleaning equipment and procedures based on 
the conditions of the sewers at the time the work commences.  All solids shall be 
removed at the downstream manhole of the section being cleaned - passing material 







from one sewer segment to another will not be permitted.  Cleaning operations shall 
begin at the most upstream sewers and proceed downstream.  The solids shall be 
removed from the site and properly disposed of at approved locations provided by the 
Contractor.  A Vehicle Mounted Permit from CMU will be required to obtain water 
from fire hydrants for cleaning operations. 
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 The Contractor shall take precautions to avoid damage or flooding to public or private 


property being served by the line being cleaned.  The Contractor shall be responsible 
for all flooding and pay for cleanup from flooding to the satisfaction of the property 
owner. The Contractor shall document all backups and submit documentation to the 
Engineer including the reason for the backup, the time and date of the backup, the 
property owner’s name, address and phone number, the resolution to problem, the 
time and date the problem was resolved, and any special cleanup work that had to be 
performed.  This required documentation shall be submitted for all backups regardless 
of when they occur. 


 
 All cleanup shall be completed within 4 hours of the backup.  The Contractor shall 


take care in cleaning older sewers and shall protect existing sewers from damage 
caused by improper use of cleaning equipment. 


 
 After the sewers are completely cleaned, the sewers shall be inspected via closed 


circuit television (CCTV).  The purposes of the CCTV inspections are to verify that 
the sewers have been thoroughly cleaned, to document the condition of the existing 
sewers and the locations of service connections, to locate sewer defects requiring 
repair prior to lining, and to confirm that the lining can be properly installed and 
cured.  The Contractor shall use extreme caution during all cleaning and television 
inspection work, as the sewer mains are likely old and may be in poor structural 
condition. 


 
 Upon completion of the cleaning and television inspection work, the Contractor shall 


submit one copy of the final CCTV inspection videos to the Engineer.  The videos 
shall be clearly labeled as to their contents.  The final inspection shall mean that the 
sewer has been completely cleaned (no roots, debris or grease), the inspection is 
complete from manhole to manhole without the need for a reverse setup unless 
otherwise approved, and all protruding service connections have been cut flush with 
the existing pipe wall.  If point repairs, service lateral replacements or manhole 
replacements are performed after the inspections are submitted, it shall be the 
Contractor’s responsibility to confirm that the work was performed properly, 
including proper alignment, grade and connection to the existing sewer (no offset 
joints) and that no debris has entered the sewer.  Any problems with the work shall be 
corrected by the Contractor prior to CIPP installation or such corrections will be 
required after the liner installation if the problems are evident from the post-
rehabilitation CCTV inspections. 


 
4. Removal of Protruding Service Connections:  Service connections that are protruding 


into the main sewer shall be cut flush with the pipe wall prior to installing the CIPP.  
550 
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The cutting shall be accomplished using an internal robotic cutter specifically 
designed for such work.  The internal remote cutter shall be capable of cutting PVC, 
vitrified clay, cast iron, ductile iron and orangeburg pipe.  All cut pieces of the service 
connection shall be removed from the main sewer pipe.  The Engineer will not 
approve payment for excavating protruding services in lieu of cutting them internally 
unless there is a specific reason or circumstance in which the lateral cannot be cut. 
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5. Installation:  The Contractor shall clean and televise each length of pipe to be lined as 
specified.  Prior to lining the main sewer and the pre-rehabilitation television 
inspection, protruding service lateral connections shall be internally cut/ground down 
flush with the pipe wall with a robotic cutter specifically designed for this purpose 
and all required point repairs shall be completed.  The internal cutter shall be capable 
of cutting cast iron, PVC, vitrified clay pipe, ductile iron pipe and orangeburg pipe. 
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 The Contractor shall notify all property owners that will be affected by the work 72 


hours in advance of the work, giving the date, start time and estimated completion 
time for the work being conducted and the expected impacts to the property owner. 


 
 The Contractor shall bypass pump sewage flows around the lining work while it is 


being performed.  The Contractor will be required to submit, for approval by the 
Engineer, a detailed plan of the method the Contractor proposes in order to maintain 
the existing flow during construction.  The plan must include a provision for handling 
the existing peak flow by pumping.  When pumping is used, an identical standby 
pump(s) shall be on site in the event of failure of the primary pump(s).   


 
If, at any time during construction, effluent from the existing sewer is not fully 
contained by the bypass system, gravity service will be restored and work shall be 
suspended until the problem is resolved to the satisfaction of the Engineer.  This 
includes wastewater flow into trenches during excavation work.  Sewer system 
overflows will not be tolerated.  All fines imposed on the Owner associated with 
overflows caused by the Contractor’s work shall be paid by the Contractor. 
 
The Contractor shall furnish and install the CIPP lining in the full length of sewer.  
The installation of the CIPP shall be in complete accordance with the applicable 
provisions of ASTM F1216 or ASTM F1743, these specifications and the 
manufacturers' specifications. 


 
Water shall be used to invert CIPP installed via ASTM F1216 or to invert the 
calibration hose through CIPP installed via ASTM F1743.  Air shall not be used to 
invert the CIPP or calibration hoses under any circumstances.  The water inversion of 
the CIPP and calibration hoses shall be accomplished by using natural water pressure 
(head) only.  Natural water pressure shall be achieved by erecting platforms or 
scaffolding to an elevation determined by the Contractor necessary to provide 
adequate inversion heads (pressure).  CIPP installation vessels/units of any kind used 
to create water pressure shall not be used.   Water pressure shall not be varied by any 
means throughout the inversion process except by increasing the height of the 







platform/scaffolding when approved by the Engineer. The Contractor shall submit 
required inversion heads for each installation as a shop drawing without delay and 
claim to confidentiality or product/installation privacy. 
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 Where possible, the Contractor shall line multiple sewer segments at one time as 


determined by the Contractor.  When this is done, the top one-half of the liner in the 
intermediate manhole shall be neatly removed, and the void behind the liner pipe 
shall be filled with non-shrink grout.  The manhole bench shall be reconstructed if 
necessary to make a smooth transition at no additional cost to the Owner. 


 
There shall be no leakage of groundwater into the manhole between the CIPP and 
existing sewer pipe and between the existing sewer pipe and manhole wall.  A 
hydrophilic waterstop (non-bentonite) comprised of modified chloroprene rubber 
shall be installed 6 inches from each manhole wall prior to processing the liner to 
provide additional waterstop protection.  As the CIPP is expanded, the waterstop shall 
be pressed tightly between the liner and existing sewer to provide a leak-tight seal.  
The waterstop shall be Hydrotite as manufactured by Greenstreak (St. Louis, 
Missouri) or a pre-approved equal.  The Contractor shall submit detailed drawings of 
the pipe-manhole connections to the Engineer for approval, including termination 
points in manholes and transitions with manhole linings where installed.   
   
The CIPP shall cure in the presence of water only.  The minimum cure (i.e., cook) 
time shall be 3 hours at 180°F.  The cure time shall be increased as deemed necessary 
by the Contractor/resin manufacturer, including but not limited to, longer CIPP 
installations, active ground water infiltration into the existing sewers, pipe type, pipe 
location, etc. 


 
The CIPP shall be neatly cut 2 inches from the manhole walls after installation and 
cure to facilitate the application of the 1-inch thick cementitious manhole coating 
where required.   


 
The Contractor shall fully reopen all of the existing active service connections in each 
length of sewer following lining. The service connections shall be reopened from 
inside the sewer by means of a CCTV camera controlled cutting device appropriate 
for the CIPP.  All openings shall be clean and neatly cut and shall be flush with the 
lateral pipe.  The openings shall also be buffed with a wire brush to remove rough 
edges and provide a smooth finish.  The bottom of the openings shall be flush with 
the bottom of the lateral pipe to remove any lip that could catch debris.  Openings 
shall be 100% of the service lateral pipe.  The Contractor shall re-open any service 
lateral that does not meet this requirement as evidenced by the post-rehabilitation 
inspections at no additional cost to the Owner.  The Contractor shall be fully 
responsible for all backups and damage caused by not fully opening a lateral 
connection, including paying all costs associated with repairing damage as required 
by the Engineer, Owner and/or property owner. 


 







 Installation reports shall be generated for each segment of liner installed.  The reports 
shall document installation, including manhole numbers, street names/sewer location, 
project number, date, time, temperature, curing temperature, curing time, liner 
thickness, etc.  A sample report shall be submitted to the Engineer for approval prior 
to installing any lining.  The reports shall be submitted to the Engineer prior to 
requesting payment. 
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6. Post-Rehabilitation Television Inspection:  Following installation of the CIPP, 
reopening and brushing the service connections, and completion of all manhole 
rehabilitation work including vacuum testing, the Contractor shall conduct a final 
post-rehabilitation television inspection of the completed work to verify that the liner 
installation is acceptable as defined in the Sanitary Sewer Rehabilitation Material 
Specifications.   
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 Payment will not be made for the installed CIPP or the cementitious coating of the 


manholes until the post-rehabilitation CCTV inspections are submitted and approved 
by the Engineer. 


 
 The Owner will consider payment of the installed CIPP prior to completion of the 


manhole rehabilitation work and the above specified final post-rehabilitation CCTV 
inspections if the Contractor performs preliminary CCTV inspections of the installed 
liner.  The preliminary inspections must be performed after all service connections 
are fully opened and brushed and must be submitted to the Engineer for review.  The 
inspections must clearly show the installed CIPP from manhole to manhole and each 
service connection to demonstrate that the installed CIPP meets the requirements of 
the Material Specifications of the Design Manual. 


 
 Logs must be submitted with the preliminary inspections. The submittal and approval 


of preliminary CCTV inspections does not waive the requirement for the final post-
rehabilitation inspections specified above. Payment will not be made for cementitious 
coating of manholes until the final post-rehabilitation CCTV inspections are 
submitted and approved by the Engineer. 


 
7. Acceptance Tests:  For every sewer segment that is lined (sewer segment is defined 


as the sewer between two manholes), the Contractor shall remove one restrained 
sample of the installed liner at least 12 inches in length for testing of installed CIPP 
flexural properties and thickness. The CIPP testing shall include determining flexural 
strength, flexural modulus, tensile strength and thickness of each sample.  These four 
separate individual tests make up one completed CIPP test.  Payment will be made 
for each completed CIPP test at the unit price bid after the test results are submitted to 
the Engineer. 
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For sewers 12 inches in diameter and smaller, the sample shall be captured by 
installing the lining through a section of PVC pipe (same diameter as the existing 
sewer diameter) within the most downstream manhole of the installation and at all 
intermediate manholes if multiple sewer segments are lined at the same time.  For 







sewers 15 inches in diameter and larger, plate samples shall be taken and cured in the 
same water as the installed CIPP. 
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The Contractor shall be responsible for capturing the samples and preparing the 
samples for testing (i.e., cutting the samples to the required dimensions, removing the 
PVC pipe, etc.).  The testing laboratory shall specify the dimensions for the samples.  
In addition, the Contractor shall cut a 1-inch wide representative sample (taken at 
least 2 inches from the end of the specimen) for the Engineer’s records.  The 
Contractor shall label all samples including writing on the samples where they were 
taken (manhole numbers and work orders) and the date they were taken. 
 
Each day, the Contractor shall submit the samples taken that day to the Engineer.  
The Engineer will forward the samples to the testing laboratory.  The Contractor shall 
select the independent testing laboratory and shall pay the laboratory for all tests.  
The Engineer will copy the Contractor on all submittals to the testing laboratory.  The 
testing laboratory shall submit all test results directly back to the Engineer with a 
copy to the Contractor.  The test results shall be returned to the Engineer within 21 
days from the laboratory receiving the samples.  If the results are not received in this 
timeframe, payment will be withheld.  It shall be the Contractor’s responsibility to 
ensure that the laboratory meets the specified schedule. 
 
All testing shall be performed by an independent, ASTM-certified testing laboratory.  
The Contractor shall submit the name and location of the testing laboratory along 
with a certified statement from the laboratory that they are independent from and not 
associated with the Contractor in any way for approval.  The testing laboratory shall 
also submit their ASTM certification.  The Contractor shall consider utilizing a local 
testing laboratory for these services. 
 


 The tests shall be used to verify that the installed CIPP meets these specifications.  
CIPP thickness shall be measured in accordance with ASTM D5813.  Flexural 
properties shall be determined per ASTM D790.  Tensile strength shall be determined 
per ASTM D638. 


 
 Any lining that does not meet the specified installed strength and/or thickness 


requirements, regardless of the amount below the specified requirements, shall be 
corrected by the Contractor in a manner approved by the Engineer at no additional 
cost to the Owner.  The Engineer’s decision on how to correct deficient CIPP 
installations shall be final.  Options for correcting deficient liner that will be 
considered by the Engineer include removing the liner and re-lining the sewer, 
excavating and replacing the sewer from manhole to manhole, re-lining sewers 
completely from manhole to manhole, installing a sectional CIPP patch to repair the 
defective area.   


 
Credits will be considered for lining that does not meet the required thickness.  If a 
credit is acceptable to the Engineer and Owner, the credit shall be calculated by 







multiplying the bid price by the percent that the liner thickness is below the minimum 
required installed thickness as follows: 


734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 


 
Credit = (1 – (installed CIPP thickness/min required thickness)) x Bid Price 


 
 The Contractor shall not assume that a credit will be acceptable to the Engineer or 


Owner. 
  
 If a CIPP patch is approved as a repair method, the Owner will not pay the full bid 


price for that sewer segment (manhole to manhole).  The price reduction (credit) shall 
be negotiated with the Contractor and shall be acceptable to the Owner.  The credit 
shall be equal to at least 25% of the unit price bid for the CIPP installation and shall 
apply to the entire CIPP lining from manhole to manhole.  The Owner shall have the 
final decision on the amount of the credit. 


 
 In addition, there shall be no groundwater leakage through the CIPP or between the 


liner and the existing pipes.  Any leakage shall be completely eliminated in a manner 
approved by the Engineer.  Options for eliminating leaks that will be considered by 
the Engineer include installation of specialized grout by injection methods and 
sealing leaks with specialized waterstop materials.  


 
 Following installation of the CIPP, reopening and brushing of all active service lateral 


connections, and completion of all manhole rehabilitation including vacuum testing, 
the Contractor shall conduct a final post-rehabilitation CCTV inspection of the 
completed work to verify that the liner installation is acceptable as defined herein.  
The sewers shall be thoroughly cleaned prior to performing the CCTV inspections, 
and the pipe shall be dry so that the entire CIPP can be seen.  This will require that 
temporary plugging or bypass pumping be provided for all post-rehabilitation CCTV 
inspections.   


 
 The Contractor shall submit a sample television inspection after the final inspection 


of the first section of sewer is performed so that the Contractor and Engineer can 
agree on performance and quality of the inspections which must be met throughout 
the Contract.  Sewers not inspected to the Engineer’s satisfaction shall be re-inspected 
by the Contractor at no additional cost to the Owner. 


 
 One copy of the final post-rehabilitation videos shall be submitted to the Engineer for 


review and approval.    The videos must be clearly labeled as to their contents.  In 
addition, they must be in order or they will be returned to the Contractor.  If post-
rehabilitation inspections on the submitted videos are not approved by the Engineer, 
the videos will be returned to the Contractor.  The Contractor shall remove all 
unapproved sewers from the videos so that the final videos submitted to the Engineer 
include only those sewers approved and acceptable.  The Contractor shall provide 
correct counter numbers on the videos after all such editing is performed. 


 







 Payment will not be made for any sewer lining until the Engineer has reviewed and 
approved the final videos.  As mentioned previously, the Owner will consider 
payment of the CIPP lining based on preliminary television inspections.  In either 
case, the Contractor shall submit the required videos a minimum of 10 days in 
advance of any payment request to provide the Engineer ample time to review the 
information. 
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 There shall be no holes, dry spots, lifts, ribs, wrinkles, ridges, splits, bulges, cracks, 


delaminations or other type defects in the CIPP lining unless predicted in writing by 
the Contractor prior to lining.  Defective lining or groundwater leakage shall be 
repaired in a manner suitable to and approved by the Engineer at no additional cost to 
the Owner.   


 
B. MANHOLE LINING 792 


793  
1. Qualifications:  The Contractor performing the work shall be fully qualified, 


experienced and equipped to complete this work expeditiously and in a satisfactory 
manner and shall be an approved installer as certified and licensed by the 
manufacturer.  The contractor shall have held such certification by the manufacturer 
to install the specific product being used for a minimum of one year prior to the bid 
date.  The Contractor, as a company, must have at least three years of experience 
coating manholes with cementitious mortar and shall have successfully installed a 
cementitious lining product in a minimum of 1,000 manholes as documented by 
verifiable Owner references.  Further, the Contractor’s proposed superintendent 
and/or foreman for the work under this Contract shall have successfully installed a 
cementitious lining product in a minimum of 500 manholes as documented by 
verifiable Owner references.  The Contractor shall submit information to demonstrate 
that he meets the experience requirements. 
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2. Delivery, Storage and Shipping:  Care shall be taken in shipping, handling and 
placing to avoid damaging the lining products.  Any lining product damaged in 
shipment, showing deterioration, or which has been exposed to any other adverse 
storage condition that may have caused damage, even though no such damage can be 
seen, shall be marked as rejected and removed at once from the work.  While stored, 
the lining products shall be adequately packaged and protected.  The lining products 
shall be stored in a manner as recommended by the manufacturer. 
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3. Installation:  The Contractor shall clean each sewer manhole to be rehabilitated and 
shall properly dispose of any resulting material.  The cleaning shall be performed 
using a high power jet wash at a minimum of 3,500 psi water pressure to remove all 
dust, biological growths, grease, oil, paint or any other surface contaminants or 
coatings.  Coatings that cannot be removed shall be sanded with coarse sand paper to 
rough the surface sufficient to obtain and ensure adequate bonding of the 
cementitious lining.  All loose mortar and rubble of existing walls, benches and 
inverts shall be removed.  All steps shall be removed from brick manholes prior to 
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lining.  Roots shall be removed by manually cutting the roots from inside the 
manhole.   
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The Contractor shall conduct a visual inspection of each manhole after it is cleaned.  
All active, hydrostatic infiltration leaks shall be plugged or sealed with an appropriate 
grout compatible with the cementitious lining.  Injection grouting may be required to 
seal active leaks including leaks in existing invert channels and benches.  The 
Contractor shall prepare the manhole to receive cementitious lining as necessary by 
reshaping and repairing benches, inverts, and walls where required including 
smoothing out irregular shaped corbel and chimney sections prior to spray 
application.  All interior surfaces shall be prepared as recommended by the 
manufacturer.  Minimum requirements are as listed below. 


 
1. All cracks and other voids must be repaired and filled with suitable 


non-shrinking cements, sealants or grouts, including all voids between the 
existing sewer pipes and manhole walls.  All patches shall be smooth and 
even with the manhole wall. 


 
2. All voids around existing or removed manhole rungs/steps shall be filled. 
 
3. All surfaces shall be suitably prepared for the required bonding of the 


cementitious lining as recommended by the manufacturer. 
 


The Contractor shall notify all property owners who discharge sewage directly to the 
manhole being rehabilitated 72 hours in advance, giving the date, start time and 
estimated completion time for the work being conducted and the impacts to the 
property owner. 
 
The Contractor shall bypass pump sewage flows around the manhole when the work 
is being performed.  Contractor shall submit a detailed bypass pumping plan to the 
Engineer prior to starting any work. 
 
The Contractor shall furnish and place cementitious lining in each manhole as shown 
in the Standard Details.  The installation of the lining shall be in complete accordance 
with the applicable provisions of ASTM and the manufacturers' specifications.  The 
Contractor is advised that a number of manholes will surcharge during rain events. 
 
Prior to installing the lining, the Engineer along with the Contractor must inspect and 
approve the surface preparation work.  The Contractor shall notify the Engineer when 
the manholes are ready for inspection.  The Contractor is responsible for ensuring 
proper preparation and installation conditions including temperature and moisture 
regardless of the findings by the Engineer during his inspection.  The manhole lining 
shall be completed immediately after the inspection, or the manhole may need to be 
re-cleaned prior to spraying to remove accumulated debris on the benches and walls. 
 







The walls and benches shall be coated monolithically to the required thickness by 
spray-on methods in one pass or application.  Spray-applied linings shall be troweled 
smooth after application. 
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The invert channel shall be coated with an appropriate quick-set grout product in 
complete accordance with the manufacturer’s instructions. 
 
A complete, watertight seal shall be provided at pipe and manhole wall connections.  
Contractor shall submit details of how the watertight connections will be made to the 
Engineer for review and approval. 
 
The manhole lining shall not be installed until all required main sewer rehabilitation 
and other manhole rehabilitation work are complete. 
 


 A complete, watertight seal shall be provided at pipe and manhole wall connections.  
Contractor shall submit details of how the watertight connections will be made to the 
Engineer for review and approval. 
 


4. Acceptance Tests: Field acceptance of the manhole lining shall be based on the 
Engineer's field inspections and evaluation of the appropriate installation and curing 
test data.  The cementitious lining shall provide a continuous monolithic surfacing 
with uniform thickness throughout the manhole interior.  If the thickness of the lining 
is not uniform or is less than specified, it shall be repaired or replaced at no additional 
cost to the Owner. 
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If the Engineer has to enter the manholes to inspect the work, the Contractor shall 
provide forced air ventilation, gas monitors and detectors, harnesses, lights, confined 
space entry permits, etc. for the Engineer or Owner to enter the manhole and perform 
the inspection in complete accordance with OSHA requirements at no additional cost 
to the Owner. 
 


Cementitious Mortar Lining:  Samples shall be taken of the installed liner each 
day that cementitious lining is installed as follows: one sample if one to five 
manholes were coated that day, two samples if six to ten manholes were coated 
that day, three samples if eleven to fifteen manholes were coated that day, and 
four samples if sixteen or more manholes were coated that day.  Samples shall be 
taken at equally spaced intervals throughout the day. The frequency of tests may 
be increased by the Engineer and performed by the Contractor at no additional 
cost to the Owner when the required tests show that the installed lining does not 
meet the specifications. 
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Samples shall be cube samples.  At least six cubes shall be taken for each sample 
for testing.  All cube samples shall be taken in the field from the material being 
sprayed.  The Contractor shall show the samples to the Engineer each day and the 
Engineer shall initial the samples for delivery to the testing laboratory.  The 
Contractor shall properly take and store the samples and shall deliver the samples 







to the testing laboratory.  The laboratory shall document that they received the 
initialed samples.  The tests shall be performed by an independent testing 
laboratory.  All costs associated with the tests shall be paid for by the Contractor.  
The test results shall be submitted to the Engineer immediately when available, no 
later than 30 days after the lining is installed, or payment will be withheld. 
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The samples shall be tested in accordance with the applicable ASTM standards to 
verify that the installed liner meets the compressive strength requirements 
specified herein and the lining manufacturer’s published data on the product.  
Tests shall include 7-day and 28-day strength tests (3 tests/cubes for each time 
period for each sample).  Shrinkage and bond strength tests shall be performed by 
the manufacturer on each batch or lot of material shipped to the Contractor. 
 
Epoxy or Polyurethane Lining:  A wet film thickness gage meeting ASTM D4414 
or approved equal shall be used to ensure a monolithic coating and uniform 
thickness during application.  After the coating has set hard to the touch, it shall 
be inspected with high-voltage holiday inspection equipment.  The spark tester 
shall be initially set at 20,000 volts minimum and shall be increased as deemed 
necessary by the Engineer.  The Engineer may require the Contractor to create a 
“test” holiday in the coating to determine the minimum/maximum voltage to be 
used.  All detected holidays shall be marked and repaired as approved by the 
Engineer.  The manhole shall then be re-tested as specified. 
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All manholes (cementitious and epoxy/polyurethane coatings) shall be tested via 
vacuum testing when all manhole rehabilitation work is complete.  Manholes shall 
not be vacuum tested until at least 7 days after the cementitious lining was installed.  
Vacuum testing shall be performed in accordance with ASTM C1244 (Standard Test 
Method for Concrete Sewer Manholes by the Negative Air Pressure (Vacuum) Test 
Prior to Backfill), CMU standard specifications and the Standard Details, except that 
the minimum test time shall be 1 minute.  The testing shall be paid for by the 
Contractor and be included in the bid price for manhole lining.  The Engineer or 
Owner shall be present for all testing.  The Contractor shall notify the Engineer 48 
hours prior to testing.  The Contractor shall submit test reports of the testing which 
include the project name, manhole tested, data on testing (vacuum pressure, test 
duration, etc.), and whether the manholes passed or failed the test.  Test reports must 
be submitted for failed tests with the reason for failure noted on the report.  The 
Engineer shall sign all test reports to document their presence for the testing.  Any 
manhole that fails the vacuum test shall be repaired and re-tested immediately by the 
Contractor at no additional cost. 
 
There shall be no groundwater infiltration or other leakage (active or previously 
active) through the manhole walls, benches, inverts or pipe connections at the 
manholes after it has been lined.  If leakage is found, it shall be eliminated with an 
appropriate cement mortar, grout or sealant as recommended by the manufacturer and 
approved by the Engineer at no additional cost to the Owner.  Injection grouting may 
be required to stop leaks around the pipe connections or in the invert channel or 







benches.  The Engineer’s decision on how defective lining is repaired shall be final.  
If any defective lining is discovered after it has been installed or during the warranty 
period, it shall be repaired or replaced in a satisfactory manner at no additional cost to 
the Owner.  Repaired manholes including those repaired during the warranty period 
shall be vacuum tested at no additional cost to the Owner. 
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Payment shall not be made until (1) the manhole passes the vacuum test and (2) the 
final post-rehabilitation television inspections of the installed CIPP connecting to the 
manhole as specified elsewhere in these Special Provisions are approved by the 
Engineer. 
 


C. PIPE BURSTING 972 
973  


1. Qualifications:  The Contractor shall be fully experienced in installing HDPE via pipe 
bursting methods.  The pipe bursting equipment and method of installation shall be 
the Grundocrack System as manufactured by T.T. Technologies, Inc.; the InneReam 
Pipeline Replacement System by Nowak Pipe Reaming, Inc.; or approved equal. 
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Contractors must obtain all licensing required to use the particular technology 
proposed for this work.  Proof of licensing must be provided prior to any pipe 
bursting taking place.  Personnel directly involved with installing the new pipe shall 
receive training in the proper methods for handling and installing the HDPE pipe. 
Training shall be performed by a qualified representative. 


 
The Contractor shall be experienced with installing HDPE pipe using the pipe 
bursting method and shall be certified by the particular Pipe Bursting System 
Manufacturer that the Contractor is a fully trained user of the pipe bursting system. 


 
Contractor shall provide proof to the Engineer of having successfully installed a 
cumulative footage of replacement sewer by means of pipe bursting equal to or 
greater than 10,000 linear feet of HDPE pipe using the particular Pipe Bursting 
System Manufacturer proposed on the Bid Form. 


 
The Contractor shall hold harmless and defend the City and the Engineer in any legal 
action resulting from patent infringements by the Contractor.  The Contractor shall be 
solely responsible for obtaining any necessary licenses and paying any applicable 
patent fees. 


 
2. Submittals:  The Contractor will submit the following information: 999 
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a. Shop drawings, catalog data, and manufacturer's technical data showing 


complete information on material composition, physical properties, 
dimensions of new pipe and fittings and calculations and assumptions used 
to support the proposed pipe wall thickness design. Include manufacturer's 
recommendations for handling, storage, installation and repair of damaged 
pipe and fittings. 







 1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 


b. Method of construction and restoration of existing sewer service 
connections if different from the details in the Plans. 


 
c. Pipe installation training certification for employees installing and fusing 


pipe on the project. 
 


d. Plans and procedures for wastewater flow control supplying temporary 
sewer service including but not limited to withdraw/discharge points, type 
and size of pumps and temporary piping, proposed fittings, security 
measures, etc. 


 
e. CCTV inspection reports and color videos made after new pipe 


installation.   
 
3. Installation:  The Contractor shall perform the pipe bursting in strict accordance with 


the equipment and HDPE manufacturers’ specifications and recommendations.  The 
Contractor shall locate all utilities in the area prior to performing the pipe bursting 
and shall be responsible for all restoration and damage caused by the installation, 
including upheaval of the ground and damage to adjacent utilities. 
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Before any excavation is done for any purposes, the Contractor shall contact the 
various utility companies (via NC One Call) for determining field location of existing 
utilities.  All work is to be completed within existing street rights-of-way or 
easements.  Any damage to adjacent properties that are not part of this work shall be 
repaired and property restored to its original condition at the Contractor's expense. 
 
For main sewer replacement, the Contractor shall disconnect existing service laterals 
from the main sewer prior to pipe bursting to prevent excessive damage to the lateral.  
After the bursting is complete, the Contractor shall connect all active service laterals 
to the HDPE with a CMU-approved strap-on saddle, replace the laterals to the edge of 
the sewer right-of-way and install a cleanout.  Reconnection of laterals shall only 
occur after the HDPE replacement pipe has passed the initial air test. 
 
All joints shall be inspected by the Engineer before insertion.  The HDPE sewer line 
will be joined on site in appropriate working lengths near the launching pit. 
 
The new HDPE pipe shall be connected to the existing manholes in accordance with 
the Standard Details for connecting liner pipes to existing manholes.  The connection 
shall be leak-tight.  The manholes shall be rehabilitated after the pipe bursting work is 
completed in accordance with the manhole lining requirements in this section of the 
specifications. 
 
Where the HDPE pipe is connected with ductile iron fittings, an HDPE flange adapter 
shall be fused to the end of the pipe and the connection made with bolted flange 
components, in accordance with the manufacturer’s recommended procedures.  Prior 







to installation, the Contractor shall submit to the Engineer for review and approval, 
information from the manufacturer including detailed drawing and description of the 
flanged system, design capabilities/limitations, and installation procedures. 
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4. Testing:  After installation of the replacement pipe and subsequent to connections at 
manhole inlets and outlets and at service laterals, the replacement pipe shall be air 
tested under low pressure as follows: 
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The pipe shall be plugged at each manhole with pneumatic plugs.  The design of the 
plugs shall be such that they will hold against the test pressure without requiring 
external blocking or bracing.  One of the plugs shall have three air hose connections: 
one for inflating of the plug, one for reading the air pressure in sealed line, and one 
for introducing air into the sealed line. 
 
Low pressure air shall then be introduced into the sealed line until the internal air 
pressure reaches 4.0 psig greater than the average back pressure resulting from any 
ground water that may be over the pipe. At least two minutes shall elapse to allow the 
pressure to stabilize. 
 
The time required for the internal pressure to decrease from 3.5 to 2.5 psig greater 
than the average back pressure resulting from any ground water that may be over the 
pipe, shall not be less than the time shown for a given pipe diameter in the following 
table: 
 


Carrier Pipe Diameter                   Minimum Elapsed Time 
           (Inches)                                          (Minutes) 


 
              8                                                         4 
            10                                                         5 
            12                                                         6 
            15                                                         7 
            18                                                         8 


 
After the replacement pipe has been secured and finished at manhole inlets and 
outlets and service lateral connections, lateral lines, and cleanouts have been installed, 
the Contractor shall perform leak testing in accordance with the CMU Design 
Manual. 
 
 
 







VIDEO INSPECTION OF SANITARY SEWER SYSTEM 1094 
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The purpose of this section is to provide the Contractor with specific guidelines pertaining to the 
closed circuit television (CCTV) inspection of CMU sanitary sewer mains and manholes.  The 
Contractor shall fully comply with the provisions of this section, and with any provisions 
pertaining to CCTV inspections contained in the project-specific special provisions (if any).  In 
the event of conflicting requirements, the more restrictive shall apply. 
 
A. CCTV DIGITAL VIDEO INSPECTIONS 1102 
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The camera equipment used for the CCTV inspections shall be one specifically designed 
and constructed for such inspection. Lighting for the camera shall be suitable to allow a 
clear picture for the entire periphery of the pipe.  The camera shall be a color, pan-and-tilt 
camera.  The Contractor shall submit a sample television inspection so that the Contractor 
and Engineer can agree on performance and quality of the inspections which must be met.  
Sewers not inspected to the Engineer’s satisfaction shall be re-inspected by the Contractor 
at no additional cost to the Owner. 
 
All cameras shall move through the main sewers via self-powered tractor assemblies – no 
skid assemblies shall be permitted.  The tractor assemblies used for the inspections shall be 
the appropriate size assembly for the pipe being televised according to the manufacturer of 
the television equipment.  For example, an 8-inch tractor assembly shall be used to televise 
8-inch-diameter sewers. 
 
The camera shall move through the sewers in either direction at a uniform rate but not 
greater than 30 feet per minute.  The camera shall be stopped at major defects and service 
connections and shall be panned, tilted and rotated to fully view the defects and 
connections.  All such inspections shall be documented on computer-generated logs.  
Particular attention should be paid to service connections and whether the services are 
active or plugged. 
 
The inspections shall be complete from manhole to manhole without the need for reverse 
setups unless approved otherwise by the Engineer.  If, during the work, the CCTV 
inspection is blocked by debris, a protruding lateral or sewer system defect, the Contractor 
shall remove the blockage or repair the defect as authorized by the Engineer and then 
continue the inspection. 
 
If the Contractor’s cleaning or television equipment becomes lodged in the sewers during 
the work, the Contractor shall be responsible for removing the equipment, including 
excavation of the sewer, and paying all costs associated with the removal unless otherwise 
agreed to by the Engineer (for example, if the equipment is hung in pipe with major 
structural damage that definitely needs to be repaired, the Engineer may agree to pay for 
removing the equipment). 
 
The inspections shall begin at the center of the manhole, shall clearly show the pipe 
connection of the sewer to be inspected at the manhole and shall pan and tilt around the 







manhole to provide a clear view of the manhole and all pipe connections.  At every 
downstream manhole, the camera shall be panned and tilted within the manhole to provide 
a clear view of the manhole and all pipe connections. 
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The television inspection shall include video documentation and computer generated logs 
to document the inspection.  The camera shall be panned, tilted and rotated at any defects 
and at service lateral connections for a complete video documentation.  Footages and 
locations of any defects and service laterals shall be documented.  The entire lateral 
opening shall be clearly shown. 
 
 The accuracy of the measurements cannot be stressed too strongly.  Daily calibration of 
measuring devices shall be performed.  Sewer lengths shown and reported on the CCTV 
inspection tapes and logs shall be within 3 feet (plus or minus) of the actual sewer length as 
measured above ground from center of manhole to center of manhole. CCTV inspections 
that do not meet this criteria shall be re-performed and re-submitted to the Engineer at no 
additional cost to the Owner. 
 
The maximum flow depth for CCTV inspection work is 25% of the pipe diameter or as 
approved by the Engineer. The Contractor may be required to perform inspections during 
off-peak hours (night inspections) if specifically requested by the Engineer to achieve this 
maximum flow standard. 


 
B. DIGITAL VIDEO FORMAT  1162 
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All sewer inspections performed shall be submitted in electronic (digital) format. All 
inspections shall be performed using WinCan version 8 software.  WinCan is CMU’s 
selected software package for television inspections.  WinCan must be installed in the truck 
that is performing the television inspections.  Converting the data to WinCan from another 
software package is not acceptable.  If WinCan is not installed in the truck(s), the work 
shall immediately cease until such installation is complete. 
 
Each submittal to the Engineer shall include the WinCan database file along with the 
MPEG video files.  The Contractor shall make all adjustments necessary to adhere to the 
required format specified herein including performing the work using WinCan at no 
additional cost to the City.  After the first submittal, the Engineer will notify the Contractor 
of any required changes in the data and file format, and the Contractor shall make such 
modifications at no additional cost.  A sample of the viewing software is available upon 
request and for your testing purposes.   
 
The digital recording shall include both audio and video information that accurately 
reproduces the original picture and sound of the video inspection. The video portion of the 
digital recording shall be free of electrical interference and shall produce a clear and stable 
image. The audio portion shall be sufficiently free of background and electrical noise as to 
produce an oral report that is clear and discernible. 
 







1.  Video Overlay:  Each video shall include an overlay/text display.  Each inspection start 
shall include overlay display of section details including at a minimum: 
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Owner name 
Project name 
Contractor name 
Street name (if applicable) 
Date/time of inspection 
MH Start #/MH End # 
Pipe material 
Pipe size 
Direction of Video 
Weather or Flow Level 
 


A constant display of the MH start #/MH End #, date and distance shall appear on 
screen.  The CCTV inspector shall move or remove overlay display accordingly so it 
does not interfere with the inspection review of particular observations/defects as the 
inspection is occurring.  As an observation/defect is noted by the inspector, a text 
display shall appear with the text describing the observation/defect.  Text shall display 
for a minimum of 4 seconds. 
 
The distance (accurate to within 3 feet) shall appear continuously in the lower right 
corner of the video image as the camera is traveling down the line.  It is imperative that 
distance is accurate.  The CCTV inspector shall calibrate/test footage at the beginning 
of each day as incorrect footage will result in return of inspections. 


 
2.  Video Format: 1211 
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a. Completed work shall consist of MPEG-4 video files captured live off the 
inspection camera.  


b. All MPEG-4 video files created shall be consistent with the Owner’s existing 
MPEG-4 codec (available by requesting a copy of the Owner’s viewing software). 


c. Each pipe inspection’s observations shall be related to a time point within the video. 
d. Each pipe inspection MPEG-4 file shall have a related text file, with an identical 


name but different extension on the file.  This file shall contain the distances of 
each observation and the related time point for that observation.   


e. During the inspection, the video file recording shall pause as the operator selects the 
observation/defect notation, eliminating “on hold” video. 


f. In situations of reverse inspection, the reverse inspection shall be in a separate 
video file. 


g. The MPEG-4 files shall be named as:  STARTMH_ENDMH_DATE.mp4 
h. The video file resolution shall be a minimum 640 x 480.  
i. The audio shall be included within the MPEG-4 file and not as a separate file. 


 
3.  Video Media:  The WinCan database file and the corresponding video files shall be 


submitted to the Engineer on data DVD-ROMs or portable external hard drives.  Each 
submittal shall include a transmittal, listing the file names and all sewer segments and 
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video files included on the DVD or hard drive.  If hard drives are used, the Engineer 
will return the hard drive to the Contractor after the inspections have been reviewed.   
The Contractor shall maintain a “master” hard drive throughout the Contract that 
contains all WinCan databases and all MPEG video files performed during this project.  
The WinCan databases shall be merged to reduce the number of individual database 
files as required by the Engineer.  The Engineer will specify which files to merge.   
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At the end of the Contract, the master hard drive shall be submitted to the Engineer.  
The master hard drive shall be complete with all files and all changes required by the 
Engineer.  A single master hard drive shall be submitted unless otherwise approved by 
the Engineer.  The master hard drive shall become the property of the Engineer.   


 
4.  Customized Data Fields:  CMU has developed customized data fields for its viewing 


software.  The Contractor will be required to use these data fields, without any 
modifications, to enter project information for each inspection.  These data fields are 
available for download from CMU.  Observations from each inspection shall include: 
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a. Observation distance  
b. Observation defect/description 
c. MPEG counter time observation occurs within digital video 
d. Severity rating for each observation/defect 


 
5.  Pipeline Assessment and Certification Program (PACP):  All work submitted by the 


Contractor shall be completed using PACP standards by PACP certified professionals.  
A current PACP certification number shall be included for each person 
creating/gathering inspection reports.   
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CHEMICAL ROOT CONTROL 1259 
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The purpose of this section is to provide the Contractor with specific guidelines pertaining to the 
use of chemical root control within Charlotte-Mecklenburg Utilities sanitary sewer system.  The 
goal of chemical root control is to kill the root growth present in the mains and to inhibit re-
growth, without damaging the vegetation producing the roots.  The Contractor shall fully comply 
with the provisions of this section, and with any provisions pertaining to chemical root control 
contained in the project-specific special provisions.  In the event of conflicting requirements, the 
more restrictive shall apply. 
 
A.  POLUTION LIABILITY INSURANCE 1269 
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In addition to all other insurance required in these General Conditions or by law, the 
Contractor shall purchase and maintain with a company acceptable to the City and 
authorized to do business in the state of North Carolina, pollution liability insurance for 
limits of not less than $2,000,000.  This coverage shall protect against claims for damages 
for bodily or personal injury, sickness or disease, including death, and from claims for 
damages to property and/or the environment, which may arise directly out of the use of 
chemicals and/or pollutants. 


 
B. PRODUCT REQUIREMENTS 1279 
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The chemical root control treatment material shall be EPA registered and labeled for use in 
sewer lines and acceptable to the State agency having jurisdiction over its use.  The 
Contractor shall submit a specimen product label of the material to be used in treatment 
process to the Engineer.  The chemical agent shall be non-systemic, which will not 
permanently affect parts of trees distant from the treated roots.  Diquat dibromide is the 
accepted chemical root control agent.  Razorooter II, or approved equal, is the accepted 
root control product. 


 
 C. QUALIFICATIONS 1289 
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Chemical root control shall be performed by a company with not less than five years of 
experience in providing the required root control services, employing experienced workers 
and experienced supervisory personnel.  Supervisory personnel shall have not less than 
three years of experience in providing the required services, backed up with project 
references, and shall be present at the jobsite during all work related to the required 
services. 
 
The Contractor, as well as the specific individual(s) mixing and applying the chemicals, 
shall be licensed in the State of North Carolina to apply the approved chemical agents for 
the purpose of sanitary sewer root control.  Supervisory personnel shall have treated a 
minimum of 500,000 lf of sanitary sewer lines using the approved products within the last 
3 years, backed up with project references and shall remain on site at all times while the 
mixing and application process is under way. 
 







The Contractor is directed to ensure compliance with all Federal, State and Local 
ordinances pertaining to chemical root control.  Particular attention shall be paid to those 
laws and ordinances relating to transportation of material (DOT), the application of sewer 
chemical root control herbicides (US EPA), and traffic safety regulations.  The Contractor's 
Federal DOT number and material EPA registration number must be submitted with bid. 
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D. APPLICATION AND TREATMENT 1311 
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The Contractor shall carry out all preparatory work, flow control, mixing and application 
procedures as described below: 


 
1.   Preparatory Procedures:  At the beginning of each day, the Contractor shall bring 


equipment, chemicals and supplies to the project site (area to be treated). The 
Contractor shall not use streets, right-of-ways, individual property owner lands, or 
easements as staging areas.  At the end of each day, Contractor shall remove all 
equipment, chemicals and supplies from the project site. 
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 No cleaning is allowed in lines prior to chemical root treatment unless extensive 


grease, root masses, or debris preclude proper application of the material.   
 
2.   Flow Control:  Generally, sewer service shall not be interrupted during root control 


treatment.  In situations where it is necessary to shut down upstream pumping stations 
or block/bypass upstream flows, the Contractor shall coordinate his activities with the 
Engineer and do the work at night or during periods of low flow.  The entire 
procedure of maintaining existing flows shall be fully discussed with the Engineer 
well in advance of the interruption of any flow.  Sewer system overflows will not be 
tolerated.  All fines imposed on the Owner and associated with overflows caused by 
the Contractor’s work shall be paid by the Contractor 
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3.   Mixing Procedures:  All materials shall be delivered to the site in undamaged, 
unopened containers bearing the manufacturer’s original label.  Mixing of the root 
treatment material shall be done at the time of application.  The water used shall be 
clear and free of acid, alkali, oxidizing agent, oil, or other organic materials.  Mixing 
water temperature shall be between 40°F and 80°F.  Mixing of root treatment with 
water must be accomplished immediately before injection of foam into sewer line. 
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4.   Application Procedures:  Where conditions permit, the volume of foam shall be 
sufficient to completely fill the air space above the flow, manhole to manhole.  In all 
cases, the volume of foam delivered to the sewer line shall be sufficient to attach to 
and permeate all root masses.  The foam shall be applied at sufficient pressure to 
penetrate several feet into service connections.  The hose insertion method is the most 
common and preferred of foam application.  Use of any other method must be 
approved by the Engineer. 
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5.   Protection of Wastewater Treatment Plans:  The Contractor shall take all steps 
necessary and appropriate to prevent adverse effects on wastewater treatment plant 
operations during the application process. 
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 Notwithstanding the requirement that the active ingredient shall not adversely effect 
wastewater treatment plant operations, in the event that a wastewater treatment plant 
experiences any reduction in operating efficiency during the execution of the contract, 
the Contractor shall immediately suspend all applications, at the direction of the 
Engineer.  The Contractor shall continue operations only after problems at the 
wastewater treatment plant have been corrected to the satisfaction of CMU’s 
Environmental Division.  CMU reserves the right to suspend or terminate the 
chemical root control contract at any time for any reason.  


 
 The Contractor shall be limited to the amount of line footage treated per day in any 


one treatment plant basin and shall adhere to the following production schedule:  
 


 Diquat Dibromide Basin Limits 1365 
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  Irwin Creek WWTP Basin – 4500 ft/day 
  Mallard Creek WWTP Basin – 4500 ft/day 
  Sugar Creek WWTP Basin – 6800 ft/day 
  McAlpine Creek WWTP Basin – 9000 ft/day 
  McDowell Creek WWTP Basin – 1200 ft/day 
 
 CMU reserves the right to reduce or add to these production limits if deemed 


necessary or appropriate.  
 
 All CMU wastewater treatment plants are required to perform toxicity testing on a 


quarterly basis, more often if any of these tests fail.  If directed by the Engineer, the 
contractor may be required to suspend treatment during the testing periods.  The 
testing schedules for the various plants are as follows: 


 
  Irwin Creek and McDowell Creek WWTPs – January, April, July and October 
  Sugar Creek and Mallard Creek WWTPs – February, May, August and November 
  McAlpine Creek WWTP – March, June, September and December 
 
 CMU will make every effort to provide ample work in the various basins as to not 


impact production during testing periods. 
 
 The Contractor shall maintain daily contact through e-mail with the CMU’s 


Environmental Division representative Dawn Padgett at dpadgett@ci.charlotte.nc.us 
and shall communicate to Ms. Padgett the dosing concentration and quantities, the 
area being treated, as well as linear footage treated for the day. The Contractor shall 
also provide Ms. Padgett with a schedule of areas to be treated, which shall be 
updated as needed. 


 
E. POST-TREATMENT INSPECTION AND WARRANTY 1394 
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The Contractor shall provide a written guarantee that meets or exceeds any claims or 
warranties made by the manufacturer in published advertising.  As a minimum, the 
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Contractor shall guarantee that no blockages due to roots will occur in pipes treated by the 
Contractor for a period of three years, from the date that treatment is performed on the 
pipe.  The Contractor shall also guarantee that the chemical treatment foam likewise kills 
all roots in the service laterals, at least past the tee connection point of the lateral to the 
main line.  Any treatment foam entering a building is unacceptable and will not be 
tolerated.  The Contractor shall also guarantee no adverse impacts to plants and trees as 
well as wastewater treatment facilities operations. 
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No less than 5% of the total length of sanitary sewer lines treated shall be inspected via 
closed circuit television (CCTV).  CCTV inspection shall occur no sooner than six months 
following treatment of the sanitary sewer.  The Engineer shall choose which sanitary sewer 
mains are to be inspected and provide system maps identifying those mains to the 
Contractor.  If any section of the sanitary sewer mains inspected is unacceptable to the 
Engineer, the Contractor shall retreat the section and inspect another main by CCTV of 
equal length at no charge. 
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XV.  STANDARD GRAVITY SEWER SPECIFICATIONS AND DETAILS 1 
 2 
DESCRIPTION:  All materials, equipment, and labor for gravity sanitary sewer main construction 3 
shall be furnished in accordance with these specifications and in accordance with the Plans prepared 4 
by a Registered Professional Engineer licensed to practice in the state of North Carolina.   5 
 6 
 7 
MATERIAL SPECIFICATIONS FOR GRAVITY SANITARY SEWER CONSTRUCTION 8 
 9 
All materials furnished in accordance with these specifications shall be new and unused, unless 10 
otherwise specified in the project Special Provisions. Unless superseded or modified by a Special 11 
Provision, all materials, apparatus, supplies, methods of manufacture, or construction shall conform 12 
to the specification for same contained in this Section.  National material standards (ASTM, ANSI, 13 
etc.) referred to herein shall be considered to be the latest revisions only.   14 
 15 
A. SANITARY SEWER PIPE 16 
 17 
 1. Vitrified Clay Pipe:  Unless amended on the construction drawing or elsewhere in 18 


these specifications, only 8-inch diameter sewer pipe may be Vitrified Clay Pipe, extra 19 
strength only, manufactured in accordance with the specification for Extra Strength  20 
Clay Pipe, per ASTM C-700 with the following modifications: 21 


 22 
The pipe shall have a minimum strength (3 edge bearing test) of 125% of the ASTM 23 
C-700 requirement, and shall be a minimum of 2750 lbf/linear ft, when applied 24 
according to ASTM C-301.  All pipe shall be unglazed. The minimum joint length shall 25 
be 5-feet. 26 
 27 
VCP shall not deviate from straight by more than ¼-inch per full length of pipe when 28 
the maximum offset is measured on the concave side of the pipe.  The pipe body shall 29 
be composed of a minimum of 30% fire clay. 30 


  31 
  All joints for Vitrified Clay Pipe shall be factory-fabricated and shall be manufactured in 32 


accordance with ASTM C-425 Compression Joints for VCP and fittings. The polyester 33 
resin castings in the bell and on the spigot shall be factory applied. An “O” ring 34 
gasket shall be provided to fit in the groove on the spigot end which will form a tight 35 
and flexible compression joint when assembled.   36 


 37 
Assembled joints shall not leak when subjected to a shear load force of 200% of the 38 
ASTM standard, and shall be a minimum of 300 lbf/in of nominal diameter, when 39 
applied according to ASTM C-425. 40 
 41 
The wall permeability of VCP shall not be greater than 25 gallons/inch 42 
diameter/mile/day when subjected to an internal pressure of 10 feet of head.  The test 43 
procedure shall be: 44 
 45 


A piece of pipe shall be plugged at both ends.  A hose is connected through 46 
one plug and is attached to a water container at the other end, set at a height 47 
of 10 feet above the pipe.  The pipe, hose and container are filled with water 48 
and left for 4 hours for absorption.  The container is filled to the 10 feet mark.  49 
After 24 hours, measured amounts of water are added to the container to bring 50 
the water level back to the 10 feet mark.  The amount of water used shall be 51 
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converted to gallons/inch diameter/mile/day.  The maximum allowable shall be 58 
25 gallons/inch diameter/mile/day. 59 


 60 
A maximum of two pieces per truckload shall be subjected to the required tests – 3 61 
edge bearing test, joint shear load test, and wall permeability test.  If any pipe 62 
specimen fails any of these tests, truckload shall be subject to rejection by the owner. 63 


 64 
VCP pipe shall contain the product markings required by ASTM C-700.  The minimum 65 
pipe markings shall include manufacturer’s name, plant location, and “Extra Strength” 66 
or “ES”.  67 
 68 
VCP pipe and fittings shall be manufactured within the North American Continent.  An 69 
officer of the manufacturing company shall certify that all VCP pipe and fittings were 70 
manufactured in North America.  VCP pipe and fittings shall be as manufactured by 71 
Logan Clay Pipe or approved equal. 72 


 73 
Required submittals for product approval include, but are not limited to, product 74 
brochure, catalog cuts or shop drawings including dimensions and part/material list, 75 
certification of compliance, prior product acceptance test reports, and reference 76 
contact data.  77 
 78 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 79 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 80 
submitted with product submittals. 81 
 82 


  The manufacturer shall furnish certification and test results that the pipe was 83 
manufactured, sampled, tested and inspected in accordance with and has been found 84 
to meet the requirements of these specifications in all respects.  The Engineer 85 
reserves the right to witness any or all acceptance tests.  Prior notice of testing 86 
schedules will be provided by the manufacturer to the Engineer to accommodate 87 
travel or independent third party witness arrangements. 88 


 89 
 2. Poly Vinyl Chloride (PVC) Pipe:   90 
 91 
  a. Solid Wall Poly Vinyl Chloride (PVC): Unless amended on the construction 92 


drawings or elsewhere in these specifications, sewer pipe 8-inches in diameter 93 
may be Poly Vinyl Chloride (PVC) sewer pipe with a Standard Dimension Ratio 94 
(SDR) of 26 or 35, and shall meet all requirements of ASTM Specification D-95 
3034.   96 


 97 
Sewer pipe 10-inches through 15-inches in diameter may be Poly Vinyl 98 
Chloride (PVC) sewer pipe with a Standard Dimension Ratio (SDR) of 26, and 99 
shall meet all requirements of ASTM Specification D-3034.  100 
 101 
Sewer pipe 18-inches through 27-inches in diameter may be Polyvinyl Chloride 102 
Pipe (PVC) large diameter sewer pipe with a minimum pipe stiffness of 115 PSI 103 
in accordance with ASTM Specification F-679.  104 
 105 
Sewer pipe 30-inches through 48-inches in diameter may be Polyvinyl Chloride 106 
Pipe (PVC) large diameter sewer pipe with a minimum pipe stiffness of 46 PSI 107 
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in accordance with ASTM Specification F-679, and shall have an outside 114 
dimension equal to ductile iron pipe.   115 
 116 
Pipe joining shall be push on elastomeric joints only and joints shall be 117 
manufactured in accordance with ASTM Specification D-3212.  The pipe shall 118 
be furnished with integral bells and with gaskets that are permanently installed 119 
at the factory.  The pipe shall be furnished in nominal lengths of 13, 18, or 20 120 
feet.  All PVC sewer pipe shall be green in color.  All pipe and fittings shall be 121 
of PVC plastic having a cell classification of 12454 or 12364 as defined in 122 
ASTM D1784.   123 


 124 
   PVC pipe shall contain the product markings required by ASTM D-3034 or F-125 


679 as applicable.  The minimum pipe markings shall include manufacturer’s 126 
name, nominal pipe size, PVC cell classification, SDR number or wall stiffness 127 
number (PSI) as applicable, and ASTM designation - D-3034 or ASTM F-679 128 
as applicable.  The manufacturer shall submit certification and test results that 129 
the pipe has been tested in accordance with ASTM D-3034 or F-679 as 130 
applicable and has been found to meet all requirements.  Test samples shall 131 
be as selected by the manufacturer or testing laboratory unless otherwise 132 
stipulated in the Special Provision Section of the contract. 133 


 134 
   Fittings shall be in accordance with ASTM D-3034, F-679, and/or D-3212 as 135 


applicable, with stiffness and wall thickness equal to/or greater than the pipe. 136 
All PVC sewer pipe fittings shall be green, white or gray in color.  All fittings 137 
shall be of PVC plastic having a cell classification of 12454 or 12364 as defined 138 
in ASTM D1784.  PVC fittings shall contain the markings required by ASTM D-139 
3034 or F-679 as applicable.  The minimum pipe fitting markings shall include 140 
manufacturer’s name or trademark, nominal size, the material designation – 141 
“PVC”, and the ASTM designation - D-3034 or ASTM F-679 as applicable.   142 
Adapters shall be provided to join different materials. 143 


 144 
The Engineer reserves the right to witness any or all acceptance tests.  Prior 145 
notice of testing schedules will be provided by the manufacturer to the 146 
Engineer to accommodate travel or independent third party witness 147 
arrangements. 148 
 149 
PVC pipe and fittings shall be manufactured within the North American 150 
Continent.  An officer of the manufacturing company shall certify that all PVC 151 
pipe and fittings were manufactured in North America.  152 
 153 
Product shall be manufactured at a facility that has a Registered ISO 154 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 155 
registration shall be submitted with product submittals 156 


 157 
Required submittals for product approval include, but are not limited to, product 158 
brochure, catalog cuts or shop drawings including dimensions and part/material 159 
list, certification of compliance, prior product acceptance test reports, and 160 
reference contact data.  161 


 162 
 163 
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  b. Poly Vinyl Chloride (PVC) Profile Gravity Sewer Pipe:  Unless amended on the 168 
construction drawings or elsewhere in these specifications, sewer pipe 30-169 
inches through 48-inches may be PVC profile gravity sewer pipe manufactured 170 
in accordance with the requirements of ASTM F-794.  The minimum pipe 171 
stiffness shall be 46 PSI.  All seams on the completed pipe shall be thermally 172 
fused.  Glued seams will not be allowed.   173 


 174 
   The pipe shall be produced with integral bell and spigot end construction with 175 


elastomeric seals and shall conform to all requirements of ASTM D-3212.  176 
Joining shall be by rubber gaskets that conform in all respects to the physical 177 
requirements specified by ASTM F-477 for low head applications.  The 178 
lubricant used for assembly shall be as recommended by the manufacturer and 179 
shall have no detrimental effect on either the pipe or the rubber gasket. 180 


 181 
   The minimum inside diameter and tolerance on inside diameter and waterway 182 


minimum wall thickness shall be as listed for stiffness Series 46 in Table 1 for 183 
open profile pipe and Table 2 for closed profile pipe of ASTM F-794.  The pipe 184 
shall be furnished in nominal lengths of 13, 18, or 20 feet.  All PVC sewer pipe 185 
shall be green in color.  All pipe and fittings shall be of PVC plastic having a cell 186 
classification of 12454 or 12364 as defined in ASTM D1784.  187 


 188 
The pipe shall contain all product markings required by ASTM F-794. The 189 
minimum pipe markings shall include manufacturer’s name, nominal pipe size, 190 
PVC cell classification, wall stiffness number “PS 46 PVC Sewer Pipe”, and 191 
ASTM designation - ASTM F-679.   192 
 193 


   One sample of each size pipe specified, from each production run (or one per 194 
truck load) for this project, shall be tested in accordance with the requirements 195 
of ASTM F-794.  The manufacturer shall furnish certification and test results 196 
that the pipe was manufactured, sampled, tested and inspected in accordance 197 
with and has been found to meet the requirements of ASTM F-794 and this 198 
specification in all respects. 199 


 200 
   Fittings shall be in accordance with ASTM F-794, D-3212, and/or D-3034 as 201 


applicable, with stiffness and wall thickness equal to or greater than the pipe. 202 
All PVC sewer pipe fittings shall be green, white or gray in color.  All fittings 203 
shall be of PVC plastic having a cell classification of 12454 or 12364 as defined 204 
in ASTM D1784.  PVC fittings shall contain the markings required by ASTM D-205 
3034 or F-794 as applicable.  The minimum pipe fitting markings shall include 206 
manufacturer’s name or trademark, nominal size, the material designation – 207 
“PVC”, and the ASTM designation - D-3034 or ASTM F-794 as applicable.  208 
Adapters shall be provided to join different materials.  209 


 210 
The Engineer reserves the right to witness any or all acceptance tests.  Prior 211 
notice of testing schedules will be provided by the manufacturer to the 212 
Engineer to accommodate travel or independent third party witness 213 
arrangements. 214 
 215 
PVC pipe and fittings shall be manufactured within the North American 216 
Continent.  An officer of the manufacturing company shall certify that all PVC 217 
pipe and fittings were manufactured in North America.  218 


Deleted: 8


Deleted: average nominal


Deleted: manufacturing 


Deleted: IA


Deleted: IB


Formatted: Indent: First line:  0"


Deleted: be furnished in nominal 
lengths of 13 feet and shall 


Deleted: the


Deleted: s


October 2008 Draft Version 1 Standard Sewer Specifications & Details - Chapter 15







 _________  
2008 Version 1.0 Gravity Sewer/Material Specification(MS) XV-5 


Deleted: July 27, 1995


Deleted:  Specifications


Deleted: Details 


 228 
Product shall be manufactured at a facility that has a Registered ISO 229 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 230 
registration shall be submitted with product submittals 231 


 232 
Required submittals for product approval include, but are not limited to, product 233 
brochure, catalog cuts or shop drawings including dimensions and part/material 234 
list, certification of compliance, prior product acceptance test reports, and 235 
reference contact data.  236 


 237 
   238 


c. Poly Vinyl Chloride (PVC) Closed Profile Gravity Sewer Pipe:    Unless 239 
amended on the construction drawings or elsewhere in these specifications, 240 
sewer pipe 30-inches through 60-inches in diameter may be PVC Closed 241 
Profile Gravity Sewer Pipe.  The pipe shall be manufactured and tested in 242 
accordance with ASTM F-1803 with a minimum pipe stiffness of 46 PSI in 243 
accordance with ASTM Specification D-2412.  244 


 245 
Pipe joining shall be push-on elastomeric joints only and joints shall be 246 
manufactured in accordance with ASTM Specification D-3212. The pipe shall 247 
be furnished with integral bells and with gaskets that are permanently 248 
installed at the factory. Gasket material shall conform to the requirements of 249 
ASTM F-477. 250 
 251 
The minimum inside diameter and tolerance on inside diameter and waterway 252 
minimum wall thickness shall be as listed for stiffness Series 46 in Table 1 for 253 
closed profile pipe of ASTM F-1803.  The pipe shall be furnished in nominal 254 
lengths of 13, 18, or 20 feet.  All PVC sewer pipe shall be green in color.  All 255 
pipe and fittings shall be of PVC plastic having a cell classification of 12454 or 256 
12364 as defined in ASTM D1784.  257 
 258 
The pipe shall contain all product markings required by ASTM F-1803. The 259 
minimum pipe markings shall include manufacturer’s name, nominal pipe size, 260 
PVC cell classification, wall stiffness number “PS 46 PVC Sewer Pipe”, and 261 
ASTM designation - ASTM F-1803.   262 
 263 
One sample of each size pipe specified, from each production run (or one per 264 
truck load) for this project, shall be tested in accordance with the requirements 265 
of ASTM F-1803.The manufacturer shall submit certification and test results 266 
that the pipe has been tested in accordance with ASTM F-1803 as applicable 267 
and has been found to meet all requirements of this specification. Test 268 
samples shall be as selected by the manufacturer or testing laboratory unless 269 
otherwise stipulated in the Special Provision Section of these specifications. 270 


 271 
Fittings shall be in accordance with ASTM F-1803, D-3212, and/or D-3034 as 272 
applicable, with stiffness and wall thickness equal to, or greater than the pipe. 273 
All PVC sewer pipe fittings shall be green, white or gray in color.  All fittings 274 
shall be of PVC plastic having a cell classification of 12454 or 12364 as defined 275 
in ASTM D1784.   276 


 277 
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PVC fittings shall contain the product markings required by ASTM D-3034 or F-278 
1803 as applicable.  The minimum pipe fitting markings shall include 279 
manufacturer’s name or trademark, nominal size, the material designation – 280 
“PVC”, and the ASTM designation - D-3034 or ASTM F-1803 as applicable.  281 
Adapters shall be provided to join this pipe to different pipe materials.  282 
  283 
The Engineer reserves the right to witness any or all acceptance tests.  Prior 284 
notice of testing schedules will be provided by the manufacturer to the 285 
Engineer to accommodate travel or independent third party witness 286 
arrangements. 287 
 288 
PVC pipe and fittings shall be manufactured within the North American 289 
Continent.  An officer of the manufacturing company shall certify that all PVC 290 
pipe and fittings were manufactured in North America.  291 
 292 
Product shall be manufactured at a facility that has a Registered ISO 293 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 294 
registration shall be submitted with product submittals 295 


 296 
Required submittals for product approval include, but are not limited to, product 297 
brochure, catalog cuts or shop drawings including dimensions and part/material 298 
list, certification of compliance, prior product acceptance test reports, and 299 
reference contact data. 300 


 301 
 302 
  d Poly Vinyl Chloride (PVC) Profile Gravity (Corrugated) Sewer Pipe:  Unless 303 


amended on the construction drawings or elsewhere in these specifications, 304 
sewer pipe 30-inches through 36-inches may be Polyvinyl Chloride Profile 305 
Gravity (Corrugated) Sewer Pipe with a smooth interior, manufactured in 306 
accordance with ASTM F-949.  The minimum pipe stiffness shall be 46 PSI.  307 


 308 
The pipe shall be produced with integral bell and spigot construction with 309 
elastomeric seals and shall conform to all requirements to ASTM D-3212.  310 
Joining shall be by rubber gaskets that conform to the requirements of ASTM 311 
F-477.  The lubricant used for assembly shall be as recommended by the 312 
manufacturer and shall have no detrimental effect on either the pipe or the 313 
rubber gasket. The pipe shall be furnished in nominal lengths of 12.5, 18 or 20 314 
feet and shall contain all markings required by ASTM F-949.   315 
 316 
The average inside diameter and tolerance on inside diameter minimum wall 317 
thickness shall be as listed for pipe stiffness 46 PSI in Table 1 of ASTM F-949.    318 
All PVC sewer pipe shall be green in color.  All pipe shall be of PVC plastic 319 
having a cell classification of 12454 as defined in ASTM D1784. The pipe shall 320 
contain all markings required by ASTM F-949. The minimum pipe markings 321 
shall include manufacturer’s name, nominal pipe size, PVC cell classification, 322 
wall stiffness number “46 PSI”, and ASTM designation - ASTM F-949.   323 
 324 
One sample of each pipe size specified, from each production run (or one per 325 
truck load) of this project, shall be tested in accordance with the requirements 326 
of ASTM F-949.  The manufacturer shall furnish certification and test results 327 
that the pipe was manufactured, sampled, tested, and inspected in accordance 328 
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with and has been found to meet the requirements of ASTM F-949 and this 335 
specification in all respects.   336 


 337 
   Fittings shall be in accordance with ASTM F-949, D-3034, and/or D-3212 as 338 


applicable, with stiffness and wall thickness equal to or greater than the pipe. 339 
All PVC sewer pipe fittings shall be green, white or gray in color.  All fittings 340 
shall be of PVC plastic having a cell classification of 12454 or 12364 as defined 341 
in ASTM D1784.   342 


 343 
PVC fittings shall contain the product markings required by ASTM D-3034 or F-344 
949 as applicable.  The minimum pipe fitting markings shall include 345 
manufacturer’s name or trademark, nominal size, the material designation – 346 
“PVC”, and the ASTM designation - D-3034 or ASTM F-794 as applicable.   347 
Adapters shall be provided to join different materials. 348 


 349 
The Engineer reserves the right to witness any or all acceptance tests.  Prior 350 
notice of testing schedules will be provided by the manufacturer to the 351 
Engineer to accommodate travel or independent third party witness 352 
arrangements. 353 
 354 
PVC pipe and fittings shall be manufactured within the North American 355 
Continent.  An officer of the manufacturing company shall certify that all PVC 356 
pipe and fittings were manufactured in North America.  357 
 358 
Product shall be manufactured at a facility that has a Registered ISO 359 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 360 
registration shall be submitted with product submittals 361 


 362 
Required submittals for product approval include, but are not limited to, product 363 
brochure, catalog cuts or shop drawings including dimensions and part/material 364 
list, certification of compliance, prior product acceptance test reports, and 365 
reference contact data.  366 


 367 
  3. Reinforced Concrete Pipe:  Unless amended on the construction drawings or 368 


elsewhere in these specifications, all sanitary sewer pipe 30-inch through 144-inch 369 
diameter may be reinforced concrete pipe, Class IV minimum, manufactured with "C" 370 
thickness, and conforming to Standard Specification for Reinforced Concrete, Storm 371 
Drain, and Sewer Pipe, ASTM C-76 and with the following modifications:     372 


 373 
  Sacrificial Concrete:  This specification is intended to provide sacrificial concrete on 374 


the inside of all reinforced concrete sewer pipe.  Amendments will be made, as 375 
necessary, in the Special Provision Section of this contract to maintain this design 376 
and/or specify other acceptable measures when sacrificial concrete is not feasible for 377 
large diameter pipe.   378 


 379 
  In lieu of sacrificial concrete, reinforced concrete pipe may be manufactured with 380 


calcareous aggregate.  If this option is chosen, all coarse aggregate used in the pipe 381 
shall be limestone or dolomite, and the alkalinity of the finished pipe shall be a 382 
minimum of 50% when expressed as calcium carbonate equivalent. 383 


 384 
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  Section 9 Design Tables:  All Class IV RCP, and 48-inch and smaller Class V RCP, 390 
shall have circular reinforcement (only), equal to the requirements for Wall B 391 
reinforcement.  The reinforcement shall be placed within C wall (only) the required 392 
distance from the outside surface of the pipe for a pipe having Wall B thickness.   393 


 394 
  All Class V Reinforced Concrete Pipe 54-inch inside diameter and larger shall be 395 


furnished with Wall C thickness and Wall C circular reinforcement (only) in accordance 396 
with ASTM C-76 Table 5.  However, 54-inch and larger RCP shall be manufactured 397 
with calcareous aggregate as specified above. 398 


 399 
  Special designs may be submitted by the manufacturer in accordance with Section 7 400 


of ASTM C-76 and will be subject to the review and approval of the Engineer.   401 
 402 
  Section 5 Cement:  The cement shall have a maximum tricalcium aluminate (3CaOAl2403 


O3) content not to exceed eight (8) percent.  The Contractor shall submit to the 404 
Engineer a certificate from the cement manufacturer stating the guaranteed maximum 405 
tricalcium aluminate content.   406 


 407 
  Pipe Length:  The minimum nominal laying length of the pipe shall be not less than 12 408 


feet for pipe 30-inch and larger pipe. Shorter lengths may be provided where required 409 
to maintain manhole location and for providing a flexible joint within two (2) feet of the 410 
exterior wall of the manhole. 411 


 412 
  Tests:  Acceptability of reinforced concrete pipe in all diameters and classes shall be 413 


on the basis of three edge bearing tests for the load required to produce a 0.01 inch 414 
crack and ultimate failure of the pipe, absorption tests on selected samples of concrete 415 
taken from the pipe wall, by material tests required by Section 11 of ASTM C-76 and 416 
by visual inspection of the pipe to determine its conformance to design and its freedom 417 
from defects. 418 


 419 
  All tests shall be performed by an independent testing laboratory and certified test 420 


reports submitted to the Engineer.  If calcareous aggregate is used, certified test 421 
reports shall be submitted stating that the aggregate used is limestone or dolomite and 422 
that the alkalinity of the finished pipe is at least 50% when expressed as calcium 423 
carbonate equivalent. Test samples shall be selected at random by the testing 424 
laboratory except that at least one sample shall be chosen from the production run 425 
from which each shipment is made. 426 


 427 
  Confined gasket joints and joint systems for sanitary sewer pipe shall meet the 428 


requirements listed in ASTM C-361, Section 8.4 (Subsections 1 through 8, as 429 
applicable) and ASTM C-443, including Section 9, and ASTM C-1628 .  The 430 
manufacturer shall furnish evidence of satisfactory joint design for installation depths 431 
greater than 30 feet. 432 


 433 
The pipe shall contain all product markings required by ASTM C-76. The minimum 434 
pipe markings shall include manufacturer’s name, pipe class and specification 435 
designation, date of manufacturer, and identification of plant.  Markings shall be 436 
indented on the pipe section or painted with waterproof paint.   437 
 438 
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The Engineer reserves the right to witness any or all acceptance tests.  Prior notice of 446 
testing schedules will be provided by the manufacturer to the Engineer to 447 
accommodate travel or independent third party witness arrangements. 448 
 449 
RCP pipe and fittings shall be manufactured within the North American Continent.  An 450 
officer of the manufacturing company shall certify that all RCP pipe and fittings were 451 
manufactured in North America.  452 
 453 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 454 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 455 
submitted with product submittals 456 


 457 
Required submittals for product approval include, but are not limited to, product 458 
brochure, catalog cuts or shop drawings including dimensions and part/material list, 459 
certification of compliance, concrete mix design, prior product acceptance test reports, 460 
and reference contact data.  461 


 462 
EXTETRNAL JOINT MEMEBRANE SEAL:  A waterproofing self-adhering external 463 
joint membrane seal shall be installed around the outside of all reinforced concrete 464 
pipe (RCP) joints. The joint membrane seal shall conform to the requirements of 465 
ASTM C-877, Type II.  The joint membrane seal shall be made up of two or more 466 
layers.  467 
 468 
The inner layer (next to the pipe) shall be made of a woven polypropylene fabric with 469 
a rubberized mastic coating with a peelable protective paper that is removed when 470 
the collar is applied to the pipe.  471 
 472 
The outer layer shall consist of an impervious polyethylene sheet with a rubberized 473 
mastic that is bonded to the inner layer. The outer layer shall have a minimum 474 
tensile strength of 4000 PSI, and a minimum tear resistance of 1500 PSI.  475 
 476 
Two steel straps sheathed in tubes shall be provided between the two layers to 477 
tighten the joint membrane seal around the pipe barrel and bell. The steel straps 478 
shall be a minimum of 5/8-inch wide.   479 
 480 
The joint membrane seal shall be wide enough to fit over the bell and spigot and 481 
shall be watertight after installation. Installation shall be according to the 482 
manufacturer’s recommendations.  The joint membrane seal shall be MacWrap 483 
External Joint Sealers as manufactured by MacWrap Construction Products, Inc., or 484 
approved equal. 485 
 486 


  PVC Liners:  Where indicated on the plans or elsewhere in these Specifications, RCP 487 
shall be provided with a PVC liner as specified below for resistance to corrosive 488 
wastewater.  PVC Liner shall be designed and installed to protect concrete surfaces 489 
from corrosion.  All Reinforced Concrete Pipe so specified shall be plastic lined 270-490 
degrees minimum as measured from the pipe crown.  Manhole circumferences shall 491 
be fully lined from the shelf of the manhole to the top of the cone section.  Installation 492 
of the plastic liner on all pipes shall be at the point of manufacture, not in the field.  The 493 
manufacturer of the lining shall furnish an affidavit attesting to the successful use of 494 
this material as a lining for concrete structures for a minimum period of ten (10) years 495 
in wastewater conditions recognized as corrosive or otherwise detrimental to concrete.  496 
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The manufacturer shall also document the history and use of its product for such use.  497 
The following requirements shall be followed: 498 


 499 
  a. Composition: 500 
 501 
   The material used in the liner and in all joint, corner, and welding strips shall be 502 


a combination of polyvinyl chloride resin, pigments, and plasticizer, specially 503 
compounded to remain flexible.  Polyvinyl chloride resin shall constitute not 504 
less than ninety-nine percent (99%), by weight, of the formulated compound.  505 
Copolymer resins will not be allowed. 506 


 507 
  b. Physical Properties: 508 
 509 
   1. Liner plate and weld strip shall have a minimum tensile strength of 2200 510 


PSI. 511 
 512 
   2. Liner plate placing extensions embedded in concrete shall withstand a 513 


test pull of at least 100 pounds per linear inch, applied perpendicularly 514 
to the concrete surface for period of one minute, without rupture to the 515 
locking extensions or withdrawal from embedment.  This test shall be 516 
made at a temperature of 70 - 80 degree F inclusive. 517 


 518 
   3. All plastic liner plate sheets, including lock extensions, all joint, corner, 519 


and welding strips shall be free of cracks, cleavages, or other defects 520 
adversely affecting the protective characteristics of the material.  The 521 
Engineer may authorize the repair of such defects by approved 522 
methods. 523 


 524 
   4. The lining shall have good impact resistance, shall be flexible, and shall 525 


have an elongation sufficient to bridge up to 1/4-inch settling cracks, 526 
which may occur in the pipe or in the joint after installation, without 527 
damage to the lining. 528 


 529 
   5. The lining shall be repairable at any time during the life of the structure. 530 
 531 
   6. Unless otherwise noted or instructed by the Engineer, the liner shall be 532 


white in color. 533 
 534 
  c. Details and Dimensions: 535 
 536 
   1. Liner sheets shall be a minimum of 0.065 inches in thickness.  Locking 537 


extension (T-shaped) of the same material as that of the liner shall be 538 
integrally extruded with the sheet.  Locking extensions shall be 539 
approximately 2.5 inches apart and shall be at least 0.375 inches high. 540 


 541 
   2. Sheets shall have a nominal width of at least 48-inches and a length of 542 


not more than 24 feet, except that longer lengths may be supplied on 543 
special order.  Lengths specified shall include a tolerance at a ratio of 544 
+1/4-inch for each 100 inches. 545 


 546 
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   3. Sheets which will not be used for shop fabrication into larger sheets 547 
shall be shop tested for pinholes using an electric spark tester set at 548 
20,000 volts minimum.  Any holes shall be repaired and retested. 549 


 550 
  d. Pipe-Size sheets: 551 
 552 
   1. Pipe linings shall be supplied as pipe-size sheets, fabricated by shop-553 


welded basic-size sheets together.  Shop welds shall be made by 554 
lapping sheets a minimum of 1/2-inch and applying heat and pressure 555 
to the lap to produce a continuous welded jointed.  Tensile strength 556 
measured across shop-welded joints, measured in accordance with 557 
ASTM D-412, shall be at least 2000 PSI. 558 


 559 
   2. Sheets shall have transverse strap channels cut in the locking 560 


extensions so that the strap, used to hold the sheet in the forms during 561 
casting of the pipe, can be placed into and perpendicular to the locking 562 
extensions. 563 


 564 
   3. The channels shall not be less than 3/4-inch wide and not more than 565 


11/4-inch wide, and shall be cut so that a maximum 3/16-inch of the 566 
base of the locking extensions remains in the base of the strap channel.  567 
Strap channels shall be provided at intervals of not less than 15-inches 568 
nor more than 20-inches center-to-center.  The strap channels shall not 569 
be cut through the final two locking extensions on each edge of the 570 
sheet. 571 


 572 
   4. Transverse flaps shall be provided at the ends of sheets for pipe.  573 


Locking extensions shall be removed from flaps so that 1/32 to 1/64-574 
inch of the base of the locking extension is left on the sheet. 575 


 576 
   5. Weld strips shall be approximately 1-inch wide with a minimum width of 577 


7/8-inch.  The edges of weld strips shall be beveled in the 578 
manufacturing process.  Thickness of weld strip shall be a nominal 1/8-579 
inch. 580 


 581 
   6. Joint strips for pipe shall be four (4) inches wide plus or minus 1/4.  582 


Thickness of joint strips shall be equivalent to that of the liner. 583 
 584 
   7. Prior to preparing the sheets for shipment, they shall be tested for 585 


pinholes using an electrical spark testing set at 20,000 volts minimum.  586 
Any holes shall be repaired and retested. 587 


 588 
  e. Material: 589 
 590 
   Liner shall be Ameron T-Lock as manufactured by Ameron Protective Coatings 591 


Division of Brea, California, equivalent products by Serrot Corporation of 592 
Huntington Beach, California or Poly-Tee, Incorporated of Anaheim, California, 593 
or other approved equal. 594 


 595 
  f. Installation: 596 
 597 
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   1. Installation of the lining, including preheating of sheets in cold weather 599 
and the welding of all joints, shall be done in accordance with the 600 
recommendations of the manufacturer. 601 


 602 
   2. The intent of this specification is to provide for the complete coverage of 603 


all interior concrete surfaces of all manholes and structures constructed 604 
under this project. 605 


 606 
   3. The lining shall be installed with the locking extensions running parallel 607 


with the longitudinal axis of the pipe. 608 
 609 
   4. The lining shall be held snugly in place against inner forms by means of 610 


steel banding straps or other means recommended by the 611 
manufacturer.  Banding straps must be located in the precut strap 612 
channels to prevent crushing or tilting of the locking extensions. 613 


 614 
   5. If banding strips are used, a steel channel, angle, or bar may be 615 


inserted along the edge locking extensions of each liner sheet for 616 
concrete pipe or cast-in-place structures.  The steel channel, angle, or 617 
bar shall be of sufficient stiffness to hold the longitudinal edges of the 618 
concrete as it is vibrated into place, provided the concrete adequately 619 
supports the locking extension. 620 


 621 
   6. Locking extensions shall terminate not more than 1-1/2-inches from the 622 


end of the inside surface of the pipe section.  Joint flaps shall extend 623 
approximately four (4) inches beyond the end of the inside surface. 624 


 625 
   7. Concrete poured against lining shall be vibrated, spaded, or compacted 626 


in a careful manner so as to protect the lining and produce a dense, 627 
homogeneous concrete, securely anchoring the locking extensions into 628 
the concrete. 629 


 630 
   8. In removing forms, care should be taken to protect the lining from 631 


damage.  Sharp instruments shall not be used to pry forms from lined 632 
surfaces.  When forms are removed, any nails that remain in the lining 633 
shall be pulled, without tearing the lining, and the resulting holes clearly 634 
marked.  Form tie holes shall be marked before ties are broken off and 635 
all areas of serious abrasion or damage shall be marked. 636 


 637 
   9. All nail and tie holes and all cut, torn, and seriously abraded areas in the 638 


lining shall be patched.  Patches made entirely with welding strip shall 639 
be fused to the liner over the entire patch area.  Larger patches may 640 
consist of smooth liner sheet applied over the damaged area with 641 
adhesive.  All edges must be covered with welding strip fused to the 642 
patch and the surrounding lining adjoining the damaged area. 643 


 644 
   10. Hot joint compounds, such as coal tar, shall not be poured or applied to 645 


the lining. 646 
 647 
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   11. The Contractor shall take all necessary measures to prevent damage to 649 
installed lining from equipment and materials used in or taken through 650 
the work. 651 


 652 
  g. Application to Concrete Pipe - Special Requirements: 653 
 654 
   1. The lining shall be set flush with the inner edge of the bell or spigot end 655 


of a pipe section and shall extend to the opposite end or to 656 
approximately 4-inches beyond the opposite end depending upon the 657 
type of lining joint to be made with the adjoining concrete pipe. 658 


 659 
   2. Wherever concrete pipe protected with lining, joint structures not so 660 


lined, (such as brick structures, concrete pipe, or cast-in-place 661 
structures with clay lining or clay pipe), the lining shall be extended over 662 
and around the end of the pipe and back into the structure for not less 663 
than 4-inches.  This protecting cap may be molded or fabricated from 664 
the lining material but need not be locked into the pipe. 665 


 666 
   3. Lined concrete pipe may be cured by standard curing methods. 667 
 668 
   4. Care shall be exercised in handling, transporting, and placing lined pipe 669 


to prevent damage to the lining.  No interior hooks or slings shall be 670 
used in lifting pipe.  All handling operations shall be done with an 671 
exterior sling or with a suitable fork lift. 672 


 673 
   5. On pipe having 360 degree liner coverage, the longitudinal edges of the 674 


sheet shall be butt welded.  When pipe tubes are furnished, these shall 675 
be shop-welded joints. 676 


 677 
   6. No pipe with damaged lining will be accepted until the damage has 678 


been repaired to the satisfaction of the engineer. 679 
 680 
  h. Field Joints in Lining for Concrete Pipe: 681 
 682 
   1. The joint having sections of lined pipe shall be prepared in the following 683 


manner: 684 
 685 
    The inside joint shall be filled and carefully pointed with cement mortar 686 


in such a manner that the mortar shall not, at any point, extend into the 687 
pipe beyond a straight line connecting the surfaces of the adjacent pipe 688 
sections. 689 


 690 
    No lining joint shall be made until after the trench has been back-filled 691 


and consolidated.  Pipe joints must be dry before lining joints are made. 692 
 693 
   2. All mortar and other foreign material shall be removed from lining 694 


surfaces adjacent to the pipe joint, leaving them clean and dry. 695 
 696 
   3. Field joints in the lining at pipe joints may be either of the following 697 


described types: 698 
 699 
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    Type P-1:  The joint shall be made with a separate 4-inch joint strip and 700 
two welding strips.  The 4-inch joint strip shall be centered over the joint, 701 
heat-sealed to the lining, then welded along each edge to adjacent liner 702 
sheets with a 1-inch weld strip.  The 4-inch joint strip shall lap over each 703 
sheet a minimum of 1/2-inch. 704 


 705 
    P-2:  The joint shall be made with a joint flap with locking extension 706 


removed per Paragraph d.4 and extending approximately 4-inches 707 
beyond the pipe end.  The joint flap shall overlap the lining in the 708 
adjacent pipe section a minimum of 1/2-inch and be heat-sealed in 709 
place prior to welding.  The field joint shall be completed by welding the 710 
flap to the lining of the adjacent pipe using 1-inch weld strip. 711 


 712 
    Care shall be taken to protect the flap from damage.  Excessive tension 713 


and distortion in bending back the flap to expose the pipe joint during 714 
laying and joint mortaring shall be avoided.  At temperatures below 50 715 
degree F, heating of the liner may be required to avoid damage. 716 


 717 
   4. The joint flap or strip on beveled pipe shall be trimmed to a width 718 


(measured from the end of the spigot) of approximately 4-inches for the 719 
entire circumfrential length of the lining. 720 


 721 
   5. All welding of joints is to be in strict conformance with the specifications 722 


and instructions of the lining manufacturer. 723 
 724 
    Welding shall fuse both sheets and weld strip together to provide a 725 


continuous joint equal in corrosion resistance and impermeability to the 726 
liner plate. 727 


 728 
    Hot-air welding tools shall provide effluent air to the sheets to be joined 729 


at a temperature between 500 degrees and 600 degrees F.  Welding 730 
tools shall be held approximately 0.5" from and moved back and forth 731 
over the junction of the two materials to be joined.  The welding tool 732 
shall be moved slowly enough as the weld progresses to cause a small 733 
bead of molten material to be visible along both edges and in front of 734 
the weld strip. 735 


 736 
   6. The following special requirement shall apply when the liner coverage is 737 


360 degrees: 738 
 739 
    When groundwater is encountered the lining joint shall not be made 740 


until pumping of groundwater has been discontinued for at least three 741 
days and no visible leakage is evident at the joint. 742 


 743 
    When welding downstream side of joint strip or flap, do not weld 6 to 8 744 


inches at the pipe invert to provide relief of potential future groundwater 745 
buildup. 746 


 747 
  i. Testing and Repairing Damaged Surfaces: 748 
 749 
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   1. After the lining has been installed and welded, all surfaces covered with 750 
lining, including welds, shall be tested with an approved electrical hole 751 
detector (Tinker & Rasor Model No. AP-W with power pack) with the 752 
instrument set at 20,000 volts minimum. 753 


 754 
   2. All welds shall be physically tested by a nondestructive probing method. 755 
 756 
   3. Holes in the liner revealed by the electrical hole detector shall be 757 


repaired in accordance with Paragraph f.9 of this Section. 758 
 759 
   4. Holes in welded areas revealed by either test method described above 760 


shall be repaired by either rewelding or cutting sections of unacceptable 761 
weld with small sections of liner plate and covering the resulting hole as 762 
described above as instructed by the Engineer. 763 


 764 
Raven 405 Coatings  ??? 765 
 766 


 767 
 4. Ductile Iron Pipe: Ductile iron pipe shall conform to the requirements of AWWA 768 


Standard C-151, ASTM A-746, and shall have a cement-mortar lining of standard 769 
thickness in accordance with AWWA C-104.  Ceramic epoxy lining or approved equal 770 
shall be required on pipe 16-inch and larger in diameter when specified on a project 771 
specific basis. Unless otherwise shown on the construction plans, all ductile iron pipe 772 
shall be furnished with push-on joints in accordance with AWWA C-111. 773 


  774 
  12-inch and smaller diameter pipe shall be pressure class 350.  14-inch through 64-775 


inch diameter pipe shall be minimum pressure class 250.  The pipe class selection for 776 
all diameters shall be based on the installation conditions and depth of cover.  Special 777 
thickness class pipe up to and including thickness class 56 shall be required when 778 
specified, based on installation conditions and depth of cover. This pipe class shall be 779 
as shown on the plans and/or elsewhere in the project specifications. 780 


   781 
The pipe shall contain all product markings required by ASTM A-746 and AWWA C-782 
151. The minimum pipe markings shall include the weight, class or nominal thickness, 783 
casting date.  The manufacturer’s mark, the country where cast, the production year, 784 
and the letters “DI” or “DUCTILE” shall be cast or metal stamped on the pipe, and on 785 
pipe sizes 14-inch and larger shall not be less than ½-inch in height.  All markings 786 
shall be clear and legible, and all cast or metal-stamped marks shall be on or near the 787 
bell.   788 
 789 
The Engineer reserves the right to witness any or all acceptance tests.  Prior notice of 790 
testing schedules will be provided by the manufacturer to the Engineer to 791 
accommodate travel or independent third party witness arrangements. 792 
 793 
DIP pipe shall be manufactured within the North American Continent.  An officer of the 794 
manufacturing company shall certify that all DIP pipe was manufactured in North 795 
America.  DIP shall be as furnished by American Cast Iron Pipe, Atlantic States Cast 796 
Iron Pipe, Griffin Pipe Products, McWane Cast Iron Pipe, Pacific States Cast Iron Pipe 797 
Company, or US Pipe Company. 798 
 799 
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Product shall be manufactured at a facility that has a Registered ISO 9001:2000 810 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 811 
submitted with product submittals 812 
 813 
Required submittals for product approval include, but are not limited to, product 814 
brochure, catalog cuts or shop drawings including dimensions and part/material list, 815 
certification of compliance, prior product acceptance test reports, and reference 816 
contact data.  817 


 818 
5 Ductile Iron Fittings: Fittings shall be ductile iron in accordance with AWWA C-110 or 819 


AWWA C-153 and shall have a cement mortar lining in accordance with AWWA C-820 
104.  Ceramic epoxy lining or approved equal shall be required on fittings 16-inch and 821 
larger in diameter when specified on a project specific basis.  822 


 823 
The fittings shall contain all product markings required by AWWA C-110 or C-153 as 824 
applicable. The minimum markings on each fitting shall include the identity of the 825 
AWWA standard, the pressure rating, nominal diameters, manufacturer’s identification, 826 
the county where cast, the letters “DI” or “DUCTILE”, and the angle of all bends.  The 827 
markings shall be distinctly cast raised or in relief on the outside of the fitting body.   828 
 829 
The Engineer reserves the right to witness any or all acceptance tests.  Prior notice of 830 
testing schedules will be provided by the manufacturer to the Engineer to 831 
accommodate travel or independent third party witness arrangements. 832 
 833 
DI fittings 24-inch and smaller in diameter shall be manufactured within the North 834 
American Continent or imported by an approved manufacturer. DI fittings shall be as 835 
furnished by American Cast Iron Pipe, Griffin Pipe Products, McWane Cast Iron Pipe, 836 
Star Pipe Products, Sigma Corporation,  Tyler Pipe, or US Pipe Company only.  837 
 838 
DI fittings 30-inch and larger in diameter shall be manufactured within the North 839 
American Continent by an approved manufacturer. DI fittings shall be as furnished by 840 
American Cast Iron Pipe, Griffin Pipe Products, McWane Cast Iron Pipe, Tyler Pipe or 841 
US Pipe Company only. 842 
 843 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 844 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 845 
submitted with product submittals 846 


 847 
Required submittals for product approval include, but are not limited to, product 848 
brochure, catalog cuts or shop drawings including dimensions and part/material list, 849 
certification of compliance, prior product acceptance test reports, and reference 850 
contact data.  851 


 852 
Ceramic Epoxy Lining for Ductile Iron Pipe and Fittings: 853 


I. Condition of Ductile Iron Prior to Surface Preparation 854 
All ductile pipe and fittings shall be delivered to the application facility without 855 
asphalt, cement lining, or any other lining on the interior surface. Because 856 
removal of old linings may not be possible, the intent of this specification is that 857 
the entire interior of the ductile iron pipe and fittings shall not have been lined 858 
with any substance prior to the application of the specified lining material and no 859 
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coating shall have been applied to the first six inches of the exterior of the spigot 860 
ends.  861 


 862 
II. Lining Material 863 


The Standard of Quality is Protecto 401 Ceramic Epoxy. The material shall be an 864 
amine cured novalac epoxy containing at least 20% by volume of ceramic quartz 865 
pigment. Any request for substitution must be accompanied by a successful 866 
history of lining pipe and fittings for sewer service, a test report verifying the 867 
following properties, and a certification of the test results.  868 


A. A permeability rating of 0.00 when tested according to Method A of ASTM 869 
E-96-66, Procedure A with a test duration of 30 days.  870 


B. The following test must be run on coupons from factory lined ductile iron 871 
pipe:  872 


1. ASTM B-117 Salt Spray (scribed panel) - Results to equal 0.0 873 
undercutting after two years.  874 


2. ASTM G-95 Cathodic Disbondment 1.5 volts @ 77°F. Results to 875 
equal no more than 0.5mm undercutting after 30 days.  876 


3. Immersion Testing rated using ASTM D-714-87.  877 
a. 20% Sulfuric Acid - No effect after two years.  878 
b. 140°F 25% Sodium Hydroxide - No effect after two years.  879 
c. 160°F Distilled Water - No effect after two years.  880 
d. 120°F Tap Water (scribed panel) - 0.0 undercutting after 881 


two years with no effect.  882 
C. An abrasion resistance of no more than 3 mils (.075mm) loss after one 883 


million cycles using European Standard EN 598: 1994 Section 7.8 884 
Abrasion Resistance.  885 


 886 
III. APPLICATION  887 


A. Applicator.  The lining shall be applied by a competent firm with a 888 
successful history of applying linings to the interior of ductile iron pipe and 889 
fittings.  890 


B. Surface Preparation.  Prior to abrasive blasting, the entire area to receive 891 
the protective compound shall be inspected for oil, grease, etc. Any areas 892 
with oil, grease, or any substance which can be removed by solvent, shall 893 
be solvent cleaned to remove those substances. After the surface has 894 
been made free of grease, oil or other substances, all areas to receive the 895 
protective compounds shall be abrasive blasted using sand or grit 896 
abrasive media. The entire surface to be lined shall be struck with the 897 
blast media so that all rust, loose oxides, etc., are removed from the 898 
surface. Only slight stains and tightly adhering oxide may be left on the 899 
surface. Any area where rust reappears before lining must be reblasted.  900 


C. Lining.  After the surface preparation and within 8 hours of surface 901 
preparation, the interior of the pipe shall receive 40 mils nominal dry film 902 
thickness of Protecto 401. No lining shall take place when the substrate or 903 
ambient temperature is below 40 degrees Fahrenheit. The surface also 904 
must be dry and dust free. If flange pipe or fittings are included in the 905 
project, the lining shall not be used on the face of the flange.  906 


D. Coating of Bell Sockets and Spigot Ends.  Due to the tolerances involved, 907 
the gasket area and spigot end up to 6 inches back from the end of the 908 
spigot end must be coated with 6 mils nominal, 10 mils maximum using 909 
Protecto Joint Compound. The Joint Compound shall be applied by brush 910 
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to ensure coverage. Care should be taken that the Joint Compound is 911 
smooth without excess buildup in the gasket seat or on the spigot ends. 912 
Coating of the gasket seat and spigot ends shall be done after the 913 
application of the lining.  914 


E. Number of Coats.  The number of coats of lining material applied shall be 915 
as recommended by the lining manufacturer. However, in no case shall 916 
this material be applied above the dry thickness per coat recommended 917 
by the lining manufacturer in printed literature. The maximum or minimum 918 
time between coats shall be that time recommended by the lining material 919 
manufacturer. To prevent delamination between coats, no material 920 
shall be used for lining which is not indefinitely recoatable with itself 921 
without roughening of the surface.  922 


F. Touch-Up & Repair. Protecto Joint Compound shall be used for touch-up 923 
or repair in accordance with manufacturer's recommendations.  924 


 925 
IV. Inspection and certification  926 


A. Inspection  927 
1. All ductile iron pipe and fitting linings shall be checked for thickness 928 


using a magnetic film thickness gauge. The thickness testing shall 929 
be done using the method outlined in SSPC-PA-2 Film Thickness 930 
Rating.  931 


2. The interior lining of all pipe barrels and fittings shall be tested for 932 
pinholes with a nondestructive 2,500 volt test. Any defects found 933 
shall be repaired prior to shipment.  934 


3. Each pipe joint and fitting shall be marked with the date of 935 
application of the lining system along with its numerical sequence 936 
of application on that date and records maintained by the 937 
applicator of his work.  938 


B. Certification 939 
The pipe or fitting manufacturer must supply a certificate attesting to the 940 
fact that the applicator met the requirements of this specification, and that 941 
the material used was as specified.  942 


 943 
V. Handling 944 


Protecto 401 lined pipe and fittings must be handled only from the outside of the 945 
pipe and fittings. No forks, chains, straps, hooks, etc. shall be placed inside the 946 
pipe and fittings for lifting, positioning, or laying.  947 


 948 
 5. Steel Pipe - (Aerial Creek Crossings):  High Strength Steel Pipe shall be welded or 949 


seamless, manufactured in accordance with ASTM A-53 for Welded and Seamless 950 
Steel Pipe (1/8-inch to 26-inch inclusive) and/or ASTM A-139 for Welded Straight-951 
Seam Steel Pipe (4-inch to 92-inch inclusive).   952 


 953 
  All steel shall be Grade "B" only, with minimum yield strength of 35,000 PSI.  954 


Thickness shall be 0.250" unless otherwise specified or shown on the plans. 955 
 956 
  The pipe shall be produced in a single continuous length.  Welding of two or more 957 


individual pieces together end to end shall not be permitted.  Spiral-seam pipe shall 958 
not be permitted.   959 


 960 
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  a. All steel pipe shall receive a shop applied lining on the inside of pipe barrel 962 
conforming to the following:   963 


 964 
   (1) Minimum 15 mils dry film thickness of Corropipe II Wasteliner as 965 


manufactured by Madison Chemical or approved equal.  966 
 967 
   (2) Surface preparation and application shall be as recommended by 968 


Madison Chemical.  Applicator shall be a Madison Chemical approved 969 
certified applicator. 970 


 971 
 (3) Lined pipe shall be handled only from the outside of the pipe using 972 


woven slings. No forks, chains, straps, hooks, etc. shall be placed 973 
inside the pipe for lifting, positioning, or laying. 974 


 975 
  b. The outside of steel pipe shall receive one or more shop applied coats to the 976 


complete exterior surface of the pipe barrel, conforming to the following: 977 
 978 


(1) Minimum 20 mils dry film thickness of TX-15 as manufactured by 979 
Madison Chemical or approved equal.  Exterior coating shall be black, 980 
or as approved by the Engineer.  Submit 6-inch square sample paint 981 
chip for review and approval.    982 


 983 
   (2) Surface preparation and application shall be as recommended by 984 


Madison Chemical.  Applicator shall be a Madison Chemical approved 985 
certified applicator. 986 


 987 
 (3) Coated pipe shall be handled only from the outside of the pipe using 988 


woven slings. No forks, chains, straps, hooks, etc. shall be placed 989 
inside the pipe for lifting, positioning, or laying. 990 


 991 
(4)  Damage to exterior coatings shall be repaired with the same coating 992 


used by the manufacturer and applied as recommended by the 993 
manufacturer.   994 
 995 


  c. Pipe ends shall have tolerances within the limits required for approved 996 
couplings.  Pipe shall also be furnished with plain right-angle ends with all burrs 997 
removed from the ends.  Steel mechanical transition couplings shall conform to 998 
the requirements of AWWA C219 and shall be rated for a minimum 150 PSI 999 
working pressure.  Minimum center ring thickness shall be 0.25-inches.  Bolts 1000 
and nuts shall be ASTM A307 electro-galvanized with di-chromate seal, or high 1001 
strength , low allow steel.  Center ring and glands shall be shop coated with 1002 
fusion bonded epoxy.  Exterior of ring, glands, bolts and nuts shall be field 1003 
coated with as indicated above for steel pipe.  Couplings shall be as follows:   1004 


 1005 
   Steel Pipe to Steel Pipe:   1006 
 1007 
   (1) 30-inch and smaller pipe sizes shall have a center ring length of seven 1008 


(7) inches.  1009 
  1010 
   (2) 36-inch and larger pipe sizes shall have a center ring length of ten (10) 1011 


inches.   1012 
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 1033 
   (3) Couplings shall be as manufactured by Dresser Industries - Style 38 1034 


Straight Coupling, Smith Blair Style 411, Romac Industries Style 400 or 1035 
approved equal.  r.   1036 


 1037 
   Steel Pipe to Ductile Iron Pipe:   1038 
 1039 
   (1) 8-inch and smaller pipe sizes shall have a center ring length of five (5) 1040 


inches.   1041 
 1042 
   (2) 10-inch through 20-inch pipe sizes shall have a center ring length of 1043 


seven (7) inches.   1044 
 1045 
   (3) 24-inch and larger pipe sizes shall have a center ring length of ten (10) 1046 


inches.   1047 
 1048 
   (4) Couplings shall be as manufactured by Dresser Industries - Style 62 1049 


Transition Coupling, Smith Blair – Style 415 coupling, Romac Industries 1050 
– Style RC400 coupling or approved equal.  .   1051 


 1052 
   Completed assembled  coupling shall receive field applied protective coatings 1053 


as specified for steel pipe.   1054 
 1055 


The Engineer reserves the right to witness any or all acceptance tests.  Prior 1056 
notice of testing schedules will be provided by the manufacturer to the 1057 
Engineer to accommodate travel or independent third party witness 1058 
arrangements. 1059 
 1060 
Steel pipe shall be manufactured within the North American Continent.  An 1061 
officer of the manufacturing company shall certify that all steel pipe and fittings 1062 
were manufactured in North America.  1063 
 1064 
Product shall be manufactured at a facility that has a Registered ISO 1065 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 1066 
registration shall be submitted with product submittals 1067 


 1068 
Required submittals for product approval include, but are not limited to, product 1069 
brochure, catalog cuts or shop drawings including dimensions and part/material 1070 
list, certification of compliance, prior product acceptance test reports, and 1071 
reference contact data.  1072 


 1073 
 1074 
HDPE Pipe  ??? 1075 
 1076 
PCCP Pipe ??? 1077 
 1078 
RCP with steel end rings ??? 1079 
 1080 


 1081 
FIBERGLASS REINFORCED POLYMER MORTAR PIPE 1082 


 1083 
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Fiberglass (Glass-Fiber-Reinforced Thermosetting-Resin) reinforced polymer mortar 1092 
(FRPM) pipe may be used for sanitary sewer mains having a nominal diameter of 1093 
30-inch through 144-inch. The pipe shall be manufactured by the casting process to 1094 
produce a dense, nonporous, corrosion-resistant, consistent composite structure. 1095 
The pipe shall be manufactured and tested in accordance with ASTM D-3262, 1096 
AWWA C950 and AWWA M-45. Joints shall be filament wound sleeve type 1097 
couplings with an elastomeric membrane seal. Joints shall perform in accordance 1098 
with the requirements of ASTM D-4161. The minimum pipe stiffness, when tested in 1099 
accordance with ASTM D-2412, shall be 46 PSI. Fiberglass reinforced polymer 1100 
mortar pipe shall have a minimum SN value of 46 or 72 as shown on the 1101 
construction plans or in the special provisions. Pipe shall be furnished in nominal 1102 
lengths of 20, 30 or 40 feet. 1103 
 1104 
Pipe having a nominal diameter of 30-inch through 54-inch shall be that 1105 
manufactured by Hobas Pipe USA, FlowTite as manufactured by Amitech USA, 1106 
FiberStrong as manufactured by Future Pipe Industries. Pipe having a nominal 1107 
diameter of 60-inch through 144-inch shall be that manufactured by Hobas Pipe USA 1108 
or pre-approved equal..  1109 
 1110 
The pipe shall contain all product markings required by ASTM D-3262. The minimum 1111 
pipe markings shall include manufacturer’s name or trademark, ASTM designation 1112 
“ASTM D-3262”, nominal pipe size, pipe stiffness class and date of manufacturer.  1113 
Markings shall be painted on each pipe section with waterproof paint.   1114 
 1115 
The Engineer reserves the right to witness any or all acceptance tests.  Prior notice of 1116 
testing schedules will be provided by the manufacturer to the Engineer to 1117 
accommodate travel or independent third party witness arrangements. 1118 
 1119 
Fiberglass reinforced polymer mortar (FRPM) pipe and fittings shall be manufactured 1120 
within the North American Continent.  An officer of the manufacturing company shall 1121 
certify that all FRPM pipe and fittings were manufactured in North America.  1122 
 1123 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 1124 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 1125 
submitted with product submittals 1126 


 1127 
Required submittals for product approval include, but are not limited to, product 1128 
brochure, catalog cuts or shop drawings including dimensions and part/material list, 1129 
certification of compliance, prior product acceptance test reports, and reference 1130 
contact data.  1131 
 1132 
 1133 
POLYMER CONCRETE GRAVITY SEWER PIPE 1134 


 1135 
Polymer concrete gravity sewer pipe may be used for gravity sanitary sewer mains 1136 
having a nominal diameter of 30-inch through 144-inch. The pipe shall be 1137 
manufactured by the vibratory vertical casting process resulting in a dense, non-1138 
porous, corrosion-resistant, homogeneous, composite structure. The pipe shall be 1139 
manufactured and tested in accordance with ASTM D-6783. Pipe shall have a 1140 
minimum unconfined compressive strength of 13,000 PSI as measured per ASTM C-1141 
579.  Joints shall be connected with a 316 stainless steel or fiberglass reinforced 1142 
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sleeve/coupling with an elastomeric sealing gasket. Joints shall perform in 1143 
accordance with the requirements of ASTM D-4161. The pipe shall be designed to 1144 
meet D-load requirements of Class IV or Class V pipe as defined in ASTM D-6783. 1145 
Pipe shall be furnished in nominal lengths of 10 feet, with shorter lengths where 1146 
needed.   1147 
 1148 
Pipe furnished under this classification shall be PolyCrete as manufactured by 1149 
Amitech USA Ltd. or pre-approved equal. 1150 
 1151 
The pipe shall contain all product markings required by ASTM D-6783. The minimum 1152 
pipe markings shall include manufacturer’s name or trademark, ASTM designation 1153 
“ASTM D-6783”, nominal pipe size, pipe D-load class.  Markings shall be painted on 1154 
each pipe section with waterproof paint.   1155 
 1156 
The Engineer reserves the right to witness any or all acceptance tests.  Prior notice of 1157 
testing schedules will be provided by the manufacturer to the Engineer to 1158 
accommodate travel or independent third party witness arrangements. 1159 
 1160 
Polymer concrete gravity sewer pipe and fittings shall be manufactured within the 1161 
North American Continent.  An officer of the manufacturing company shall certify that 1162 
all pipe and fittings were manufactured in North America.  1163 
 1164 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 1165 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 1166 
submitted with product submittals 1167 


 1168 
Required submittals for product approval include, but are not limited to, product 1169 
brochure, catalog cuts or shop drawings including dimensions and part/material list, 1170 
certification of compliance, prior product acceptance test reports, and reference 1171 
contact data.  1172 


 1173 
 1174 
 6. 4-Inch Sanitary Sewer Laterals:  All 4-inch laterals shall be, solid wall Schedule 40 or 1175 


schedule 80 PVC, Ductile Iron Pressure Class 350, or Cast Iron Soil Pipe.  Ductile Iron 1176 
laterals shall be as specified above for ductile iron pipe and fittings.  4-inch laterals 1177 
may connect to new mains at manholes, with cored holes with compression rubber 1178 
boots, or at tees in new mains.   4-inch laterals may connect to existing mains at 1179 
manholes with cored holes with compression rubber boots or at cored taps with 1180 
tapping saddles in existing mains. 1181 


 1182 
  a. PVC (Poly Vinyl Chloride) Pipe:  Solid wall schedule 40 or schedule 80 PVC 1183 


laterals shall be in accordance with ASTM D-2665, NSF 14, and D-1785.  1184 
Fittings shall be socket type in accordance with ASTM D-2466.  PVC material 1185 
shall be PVC1120, PVC1220 or PVC2120.  Joining shall be through solvent 1186 
cement in accordance with ASTM D-2564. 1187 


 1188 
The pipe shall contain all product markings required by ASTM D-1785, or 1189 
ASTM D-2665. The minimum pipe markings shall include manufacturer’s name 1190 
or trademark, ASTM designation “ASTM D-1785 or D-2665”, nominal pipe size, 1191 
type of plastic material such as “PVC1120”pipe”, Schedule 40 or 80 as 1192 
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applicable, and production code including  year, month, day, shift, plant and 1200 
extruder.  Markings shall be at intervals of not more than 5 feet.   1201 
 1202 
The fittings shall contain all product markings required by ASTM D-1785, or 1203 
ASTM D-2665. The minimum markings on fittings shall include manufacturer’s 1204 
name or trademark, and the pipe material “PVC”.  Markings shall be on the 1205 
body or the hub.   1206 
 1207 
PVC pipe and fittings shall be manufactured within the North American 1208 
Continent.  An officer of the manufacturing company shall certify that all pipe 1209 
and fittings were manufactured in North America.  1210 
 1211 
Product shall be manufactured at a facility that has a Registered ISO 1212 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 1213 
registration shall be submitted with product submittals 1214 


 1215 
Required submittals for product approval include, but are not limited to, product 1216 
brochure, catalog cuts or shop drawings including dimensions and part/material 1217 
list, certification of compliance, prior product acceptance test reports, and 1218 
reference contact data.  1219 
 1220 


 1221 
  b. Cast Iron Soil Pipe:  4-inch soil pipe shall be bell and spigot in accordance with 1222 


ASTM A-74.  Pipe shall be  Service Weight, with "Charlotte Seal" rubber 1223 
gasket.  No-Hub pipe banding is NOT permitted.   1224 


 1225 
The pipe and fittings shall contain all product markings required by ASTM A-74. 1226 
The minimum pipe and fitting markings shall include manufacturer’s name or 1227 
trademark, the country or origin, and “SV” or SERVICE”.   The markings may 1228 
be cast, stenciled, or applied to the product after manufacturer.  The pipe shall 1229 
also contain the date of manufacture.  The date shall be stenciled on the pipe 1230 
after manufacture.   1231 
 1232 
Cast Iron Soil pipe and fittings shall be manufactured within the North 1233 
American Continent.  An officer of the manufacturing company shall certify that 1234 
all pipe and fittings were manufactured in North America.  1235 
 1236 
Product shall be manufactured at a facility that has a Registered ISO 1237 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 1238 
registration shall be submitted with product submittals 1239 


 1240 
Required submittals for product approval include, but are not limited to, product 1241 
brochure, catalog cuts or shop drawings including dimensions and part/material 1242 
list, certification of compliance, prior product acceptance test reports, and 1243 
reference contact data.  1244 
 1245 


  1246 
 7. 6-Inch Sanitary Sewer Laterals:  All 6-inch laterals shall be Pressure Class 350 Ductile 1247 


Iron Pipe, or Schedule 40 or Schedule 80 PVC Pipe as specified above.  6-inch lateral 1248 
connections may connect to new mains at manholes with cored holes and 1249 
compression rubber boots or at tees in the new main.  6-inch lateral connections to 1250 
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existing mains may connect at manholes with cored holes with compression rubber 1255 
boots or at tees installed in existing 8-inch and 10-inch mains.  6-inch laterals may 1256 
connect to existing 12 inch and larger mains with a cored tap with tapping saddles into 1257 
the existing main, or may connect at manholes with cored holes and compression 1258 
rubber boots. 1259 


 1260 
8. 8-Inch through 12-inch Sanitary Sewer Laterals:  All 8-inch through 12-inch laterals 1261 


shall be Pressure Class 350 Ductile Iron Pipe, or Schedule 40 or Schedule 80 PVC 1262 
Pipe as specified above.  8-inch through 12-inch lateral connections to new or existing 1263 
mains shall be at manholes with cored holes and compression rubber boots only.  1264 
Direct connection to the main line gravity sewer pipe shall NOT be permitted. 1265 


 1266 
 8. Flexible Transition Couplings/Adaptors:   1267 
 1268 


Flexible Transition Couplings used to join various types of pipe (VCP, PVC etc.) to 1269 
ductile iron pipe, shall be elastomeric PVC or natural rubber sleeve couplings with 1270 
external stainless steel compression bands and external stainless steel shear rings.  1271 
Bushings of like material may be used inside the coupling to accommodate pipes of 1272 
differing outside diameters.  The coupling shall provide a water and/or air tight 1273 
connection at a minimum test pressure of 4.3 PSI.  Couplings shall conform to the 1274 
requirements of ASTM C-1173 and as modified below  The minimum coupling length 1275 
and shear band requirements shall be:   1276 
 1277 


For Pipe Diameters: Minimum Coupling Length: Shear Band? 1278 
6” through 12” 6-inch    Yes 1279 
15” through 24” 10-inch   Yes 1280 
30” through 72” 12.5-inch   No 1281 
 1282 


External shear bands shall be ASTM A-167/A-240 series 300 stainless steel, minimum 1283 
thickness of 0.012-inches, and shall cover the coupling from compression band to 1284 
compression band.  Exterior compression bands clamps, bolts and nuts shall be 1285 
ASTM A-167/A-240 series 300 stainless steel.  Clamps shall be nut and bolt, or T-Bolt 1286 
design.  Couplings 30-inches and larger without the shear bands shall require 2 1287 
compression bands at each end of the coupling, and a minimum 3/8-inch thick 1288 
coupling with multiple sealing ribs. 1289 
 1290 
Couplings 24-inches and smaller shall be Mission Rubber Company Flex-Seal 1291 
Adjustable Repair Couplings (ARC), Fernco Strong Back RC Series Repair Coupling, 1292 
or approved equal.  Couplings 30-inches and larger shall be Mission Rubber Company 1293 
Flex-Seal Couplings, Fernco Large Diameter Coupling, or approved equal.        1294 
 1295 
Transition Adaptors:  PVC Transition adaptors may be used for 12-inch and smaller 1296 
pipe.  PVC Transition Couplings used to join PVC sewer OD pipe to ductile iron OD 1297 
pipe, shall be PE sewer spigot x DIOD gasket bell or PE DIOD spigot x sewer gasket 1298 
bell.  Adaptors shall be one piece PVC and conform to the requirements of ASTM D-1299 
3034 with a minimum wall thickness equal to or greater than the adjacent sewer pipe – 1300 
SDR 35 or SDR 26.  Transition adaptors shall be as manufactured by HARCO or 1301 
approved equal.   1302 
 1303 


9. Sewer Tapping Saddles:   1304 
 1305 


Deleted: /Saddles


Formatted: Indent: First line:  0"


Deleted: of 12-inch and smaller pipe


Formatted: Indent: Left:  1.5", First line:  0",
Tab stops:  3.5", Left +  5.75", Left


Formatted: Indent: First line:  0", Tab stops: 
4", Left


Formatted: Indent: First line:  0"


Deleted: as manufactured by Mission 
Clay Products, Fernco, Logan Clay 
Products, or approved equal.¶
¶


Couplings for 12-inch and smaller pipe 
may also be elastomeric PVC with 
internally molded rigid fiberglass insert and 
stainless steel bands as manufactured by 
DFW Plastics or approved equal.  The 
coupling shall provide a water and/or gas 
tight connection.¶
¶


Couplings for 15-inch and larger pipe 
shall be submitted to the Engineer for 
approval.


Formatted: Indent: Left:  1"


Formatted: Indent: Left:  0.5"


Formatted: Underline, Font color: Auto


Deleted: ¶


Deleted: ¶


October 2008 Draft Version 1 Standard Sewer Specifications & Details - Chapter 15







 _________  
2008 Version 1.0 Gravity Sewer/Material Specification(MS) XV-25 


Deleted: July 27, 1995


Deleted:  Specifications


Deleted: Details 


Sewer tapping saddles for lateral connections, to existing mains, for use on solid or 1325 
smooth wall pipe shall be ABS Plastic, PVC, Elastomeric PVC, or approved 1326 
equivalent.  Tapping saddles shall be connected to VCP, smooth wall PVC, concrete 1327 
or ductile iron pipe shall use a fast setting two part exothermic epoxy sealant that can 1328 
be used in wet or dry conditions.  The tapping saddle shall protrude into the hole, but 1329 
no part shall protrude into the waterway of the mainline pipe.  The saddle shall be of a 1330 
design that will accommodate schedule 40 PVC or cast iron lateral pipe with outlet 1331 
fitting of compression, mechanical or sealing type.  The outlet fitting shall not be 1332 
solvent weld.  Tapping saddle shall be the Fast Fit Sewer Tap Saddle as 1333 
manufactured by PREDCO (Plumbing Research Engineering and Development 1334 
Company), or approved equal. 1335 


 1336 
Sewer tapping saddles for use on profile wall (non smooth wall) PVC pipe shall be 1337 
connected to PVC pipe using a profile gasket, as applicable to the specific type of 1338 
pipe, and at least two 316 series stainless steel bands around the pipe and saddle.  1339 
The lateral pipe shall be connected to the saddle with a compression gasket, solvent 1340 
weld adapter, and /or 316 series stainless steel band, as applicable. The tapping 1341 
saddle shall be of a type specifically approved by the profile wall pipe manufacturer.  1342 
The Fast Fit Sewer Tap Saddle specified above may also be used on some brands of 1343 
profile wall PVC pipe, provided the pipe profile does not prevent the epoxy from 1344 
making a watertight seal between the saddle and the pipe.  The pipe profile shall not 1345 
be removed or damaged by the tapping saddle assembly or the tap installation.  1346 
 1347 
Sewer tapping saddles on DIP within a 100 foot radius of a well shall be as specified 1348 
for water main tapping sleeves.  A tapping valve is not required.  In lieu of the tapping 1349 
saddle, a ductile iron tee may be installed or cut-in. All pipe including lateral pipe and 1350 
cleanouts within the 100 foot radius of the well shall be ductile iron as specified. 1351 


 1352 
B. MANHOLES 1353 
 1354 
 All precast manhole sections, and manufacturers shall meet the minimum requirements 1355 


established by NC-DOT for precast manholes in addition to the following CMUD 1356 
requirements:  All sewer manholes shall be constructed of precast concrete sections only in 1357 
conformance with the following specifications and Charlotte-Mecklenburg Utility Department 1358 
Standard Detail Drawings.  Special cast in place manhole structures shall be as shown on the 1359 
plans and shall comply with the various other applicable sections in these specifications.   1360 


 1361 
 Manholes will be furnished with the following minimum clear inside diameters according to the 1362 


sewer main diameter unless amended by the Plans or Special Provisions:   1363 
 1364 
 Pipe Diameter Min MH Base Diameter Riser Diameter Manway Opening 1365 
  8" to 18"   4'    4’   24” 1366 
  2l" to 36"   5'    5,   30” 1367 
  39" to 48"   6'    5’   30” 1368 
  54" to 66”   8'    5’   30” 1369 


72” to 84”   10’   5’   30” 1370 
96” to 108”   12’   5’   30” 1371 


 1372 
 The manhole diameter for a given pipe size shall be increased from that shown above for 1373 


applications where the angle between the influent and effluent pipes precludes proper 1374 
installation of the pipe connections, or 3 or more pipes will eventually be installed in the 1375 
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manhole. The manhole diameter for a given pipe size may be increased from that shown 1393 
above depending on the specific type of pipe used, the specific type of manhole connector, 1394 
and the angle between adjacent pipes. 1395 


 1396 
 Manholes shall be furnished with pre-cast bottom slabs and flexible watertight boots with 1397 


manhole compression bands and pipe clamps for 15-inch and smaller pipe.  The boots shall 1398 
be cast in as integral parts of the base or installed in cored openings with stainless steel 1399 
compression bands, and shall conform to ASTM C-923.  Compression bands and pipe 1400 
clamps shall be Type 304 or Type 316 stainless steel.  Manhole boots shall be PSX Boot or 1401 
PSX: Direct Drive Boot as manufactured by Press Seal Gasket Corporation, Kor-N-Seal Boot 1402 
as manufactured by NPC Corporation, G3 Boot System as manufactured by A-LOK Products, 1403 
Inc. or approved equal.   1404 


 1405 
Manhole boots used in manholes greater than 30 feet deep shall be Kor-N-Seal High 1406 
Pressure Series as manufactured by NPC Corporation, or approved equal. 1407 


 1408 
Manholes for 18-inch and larger pipe may be furnished with precast bottom slabs and flexible 1409 
boots, flexible seals, or concrete collars with waterstops.  Flexible manhole connectors shall 1410 
conform to ASTM C-923.  The flexible rubber boots shall be as specified above for smaller 1411 
pipe.  The flexible rubber seals shall be cast in as integral parts of the base or installed in 1412 
cored openings with stainless steel compression bands.  Flexible rubber seals shall be A-LOK 1413 
X-CEL as manufactured by A-LOK Products, Inc., or approved equal. 1414 
 1415 
Concrete collars shall be used with a flexible rubber waterstop specifically made for use on 1416 
pipe.  Waterstop rings shall conform to the physical property requirements of ASTM C-923. 1417 
Stainless steel pipe clamp shall be Type 304 stainless steel and shall conform to the physical 1418 
requirements of ASTM C-923.  The waterstop shall be centered in the concrete collar when 1419 
cast monolithically with the manhole invert.  Waterstops shall be WS Series Waterstop 1420 
Grouting Ring as manufactured by Press-Seal Gasket  Corporation, Large Diameter 1421 
Waterstop as manufactured by Fernco, or approved equal.    1422 
 1423 
The concrete collars shall be according to the applicable Standard Detail.  Manholes to be 1424 
placed over existing pipelines shall be furnished with "doghouse" openings cast in, cored or 1425 
saw cut into  the bottom section allowing it to be set over the existing pipe.  A concrete base 1426 
and invert shall be poured around the bottom section and the pipe according to the applicable 1427 
Standard Detail.   1428 
 1429 


 Shop drawings which show dimensions, openings for pipe, reinforcing steel dimensions 1430 
section layout and other essential details shall be submitted for approval. 1431 


 1432 
 1. Precast Reinforced Concrete Manhole Sections:  All precast reinforced concrete 1433 


manholes shall conform to CMUD Standard Detail drawings and to ASTM C-478.  The 1434 
following minimum standards shall also apply:   1435 


 1436 
  a. Wall thickness shall be 1/12th of the inside diameter with a minimum thickness 1437 


of five (5") inches. 1438 
 1439 
  b. Base sections shall be cast monolithically or have a waterstop cast in the cold 1440 


joint between the walls and the base slab. 1441 
 1442 
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  c. Cone sections shall normally be eccentric with the inside face of one side 1451 
vertical and flush with the inside face of the barrel section. Eccentric cones 1452 
shall have a minimum vertical height, as measured from the top of the cone to 1453 
the bottom of the bell, of 32 inches for 4-foot diameter manholes, and 40 1454 
inches for 5-foot diameter manholes.  Concentric cones with a vertical height of 1455 
20-inches may be used on 4-ft. diameter manholes that are less than five (5') 1456 
feet total depth. Transition sections may be provided for an eccentric transition 1457 
from a larger diameter base section to a 60-inch diameter cone section and 1458 
shall be placed directly beneath the cone.  1459 


 1460 
  d. Transition slabs may be placed a minimum of six (6) feet above the invert shelf 1461 


for six (6) feet and larger diameter manholes where the slab will be buried.  Flat 1462 
top slabs may be used for six (6) feet and larger diameter manholes in wooded 1463 
and non-maintained areas.  Six feet and larger manholes located within 1464 
pavement or maintained lawns shall transition to 5 feet diameter manholes and 1465 
terminate at the surface using a cone and frame and cover.   1466 


 1467 
e. Concrete grade rings shall have a minimum wall thickness of 7 inches and 1468 


shall be the same wall thickness as the top of the cone section.   The steel 1469 
reinforcement shall be as required by ASTM C-478, and shall not be less than 1470 
2 full rings of #3 rebars. The minimum vertical height of concrete grade ring 1471 
rings shall be 4–inches.    1472 


 1473 
HDPE plastic adjustment grade rings or Rubber Composite adjustment grade 1474 
rings shall be used in roadways, sidewalks, driveways, etc.    1475 
 1476 
HDPE adjustment rings shall be manufactured from polyethylene plastic as 1477 
identified in ASTM Specification D-4976 or D-1248. Installation shall be per 1478 
manufacture's recommendations. HDPE plastic adjustment grade rings shall 1479 
be as manufactured by Ladtech, Inc. or approved equal.   1480 
 1481 
Rubber Composite grade rings shall be manufactured from virgin or recycled 1482 
rubber products.  Installation shall be per manufacture's recommendations.  1483 
Rubber Composite grade rings shall be American Highway Products, Ltd. Flex-1484 
O-Ring, GNR Technologies Infra-Riser, or approved equal. Sealing agent 1485 
between rings shall be two small beads of CS-2100 Water Plug Sealant 1486 
(cartridge type) by ConSeal Concrete Sealants, Inc., R-900 Butyl-Loc Sealant 1487 
(caulking gun type) by A-Loc Products, Inc, or approved equal. 1488 
 1489 


  e. Joints between sections shall be manufactured in accordance with ASTM C-1490 
443.  Joints may be sealed with rubber gaskets in accordance with ASTM C-1491 
443 or with butyl rubber sealants conforming to ASTM C-990.  A 1492 
primer/adhesive shall be used when recommended by the sealant 1493 
manufacturer. 1494 


 1495 
Butyl rubber joint sealants shall meet or exceed the requirements of ASTM C-1496 
990 including the 10 PSI hydrostatic test requirement.  Butyl rubber joint 1497 
sealants shall be Butyl-Tite by MultiSeal, Butyl-Loc by A-Lok Products, Inc., 1498 
EZ-Stik Sealant by Press Seal Gasket Corporation, CS102 by ConSeal 1499 
Concrete Sealants, Inc. or approved equal. 1500 
 1501 
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Exterior Joint Wrap sealant with rubber or plastic backing shall meet or exceed 1521 
the requirements of  ASTM C-877 Type III and C-990.  Joint wrap shall be a 1522 
minimum of 6 inches wide and not less than 1.5 times the joint depth.  The 1523 
butyl component of the joint wrap shall be a minimum of 0.030-inchs (3 mils) 1524 
thick.  The rubber or plastic backing material shall be a minimum of 0.040-1525 
inches (4 mils) thick.  A primer/adhesive shall be used when recommended by 1526 
the sealant manufacturer.   1527 
 1528 
Exterior joint wrap shall be EZ-Wrap by Press-Seal Gasket Corporation, CS-1529 
212 by ConSeal Concrete Sealants, Inc., Butyl-Tite Wrap by MultiSeal, Bidco 1530 
Wrap by NPC Corporation, or approved equal.     1531 


 1532 
  f. Each manhole section shall contain all product markings required by ASTM C-1533 


478. All required markings shall be clearly stamped/marked (painted thereon 1534 
with waterproof paint or indented into the concrete) on the inside and outside of 1535 
each section.  The minimum markings on each section shall include 1536 
manufacturer’s name or trademark, date of manufacture, and specification and 1537 
product designation. 1538 


 1539 
Each manhole section installed in existing or future NC-DOT right-of-way shall 1540 
contain all approval markings required by and/or furnished by NC-DOT. 1541 


 1542 
  g. Aggregate shall be sound, crushed, angular granitic stone, or sound crushed 1543 


river rock only, substantially in accordance with ASTM C-33, except that the 1544 
requirement for gradation in that standard shall not apply.  Flat or elongated 1545 
aggregate or smooth round stones shall not be acceptable. 1546 


 1547 
  h. The cement shall be Type II (or Type I) with a maximum tricalcium aluminate 1548 


(3CaOAl2O3) content 8%.   1549 
 1550 
   In lieu of Type II cement and granitic aggregate, precast manhole sections may 1551 


be furnished of Type III cement with calcareous (limestone) aggregate.  The 1552 
manufacturer will submit lab tests certifying the amount of Alkalinity (minimum 1553 
78%) present in the complete mix.   1554 


 1555 
  i. Manhole base section, riser sections, transition slabs, transition sections, flat 1556 


top slabs, grade rings, and cone sections shall be designed for HS-20 loadings. 1557 
 1558 
  j. The manufacturer shall furnish the Engineer with test results on compression 1559 


and absorption for one section in every twenty-five sections poured, or not 1560 
more than 2 cylinders for each day’s production, and certification from cement 1561 
manufacturer and aggregate supplier certifying chemical content.  The 1562 
Engineer reserves the right to pick random sections for the required testing.  1563 
Manufacturer’s with NC-DOT approved labs may self perform the required  1564 
daily tests.  At one set of tests each month shall be preformed by an 1565 
independent testing facility.  Manufacturer’s without NC-DOT approved labs 1566 
shall use an independent testing facility for daily tests. 1567 


 1568 
Manholes shall be manufactured by manhole manufacturer’s which have been 1569 
approved by NC-DOT and CMUD to provide precast manhole product.  New firms 1570 
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requesting approval to supply product to CMUD projects, must provide approval letters 1577 
from NC-DOT for each product line, prior to requesting approval from CMUD.    1578 
 1579 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 1580 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 1581 
submitted with product submittals 1582 


 1583 
Required submittals for product approval include, but are not limited to, product 1584 
brochure, catalog cuts or shop drawings including dimensions and part/material list, 1585 
design calculations, concrete mix design, cement certification, aggregate analysis, 1586 
certification of compliance, prior product acceptance test reports, and reference 1587 
contact data.  Sample products shall be inspected by CMUD at the manufacturing 1588 
plant and/or previously installed product.   1589 
 1590 
Required daily and monthly test reports/results shall be submitted to the CMUD 1591 
Material’s and Methods Committee Chair.  Failure to provide required test results shall 1592 
result in removal of the manufacturer from the approved manufacturer’s list.  Test 1593 
results for projects advertised and bid directly by CMUD, shall be sent directly to the 1594 
attention of the CMUD Project Manager.  1595 
 1596 
The following manhole manufacturers are approved to supply manhole products for 1597 
inclusion into the CMUD system as indicated by manhole diameter: 1598 
 1599 


MANUFACTURER 
MANHOLE DIAMETERS APPROVED 


4-FT 5-FT 6-FT 8-FT 10-FT 12-FT 
Tru-Contour, Inc. X X          
Tindall Concrete Corporation, Inc.  X X  X X X    
Dellinger Precast, Inc X X          
Precast Construction Products, Inc. (PCP) X           
Precast Supply Company, Inc X X  X       
Carolina Precast Concrete, Inc X X   X X  X  X  
Piedmont Concrete LLC X           
MST Concrete Products, Inc  X           
              


 1600 
This list was current at the time of publication.  Be aware that these manufacturers 1601 
produce some products that conform to these specifications, and also produce some 1602 
products that do not conform to the specifications.   Project approval will be based on 1603 
shop drawing review and approval.  Approved manufacturers and approved product 1604 
sizes are subject to change, based on compliance with the specifications, quality 1605 
control, acceptance test reporting and NC-DOT approval.   1606 


 1607 
 1608 
 2. Steps:  Manhole steps will be furnished in accordance with Standard Detail Drawings 1609 


ASTM C-478 and current OSHA regulations.  In addition to the testing requirements of 1610 
ASTM C-478 each step installed in pre-cast manholes will be tested to resist a 1000 lb 1611 
pullout.  The manhole manufacturer will furnish test report/certification of each test with 1612 
each shipment showing manhole location, date of test, and results.   1613 


 1614 
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Plastic of manhole steps shall meet the requirements of ASTM D-4101.  Steel 1615 
reinforcing bar shall be Grade 60 deformed ½-inch diameter rebar conforming to the 1616 
requirements of ASTM A-615.  Manhole steps shall be as manufactured by MA 1617 
Industries, Inc., BOWCO Industries, Inc., American Step Company, Inc., or approved 1618 
equal.  1619 


 1620 
 1621 
 3. Corrosion Protection Liner:  Where indicated on the plans or elsewhere in these 1622 


specifications, manholes shall be furnished with a PVC Liner or other manhole lining 1623 
system for resistance to corrosive sewers.  The liner shall be as specified above for 1624 
Reinforced Concrete Pipe, or as specified below. 1625 


 1626 
Ravens Coatings  ??? 1627 
 1628 
 1629 
 1630 


MANHOLE LINING (for repairing existing manholes in place) 1631 
 1632 


1. Product Requirements:  The cementitious product shall have been specifically 1633 
manufactured for installation in manholes for at least five years.  The cementitious 1634 
product shall have been installed in at least 5,000 manholes.  References that are 1635 
documented and that can be verified shall be submitted to demonstrate that the 1636 
cementitious product meets these requirements.  Contact names and numbers shall be 1637 
included with the references. 1638 
 1639 


 The cementitious manhole lining system for the interior of manholes shall be a 1640 
monolithic system suitable for use as a trowel or spray applied monolithic surfacing in 1641 
sewer manholes.  The cementitious lining system shall be a pumpable Portland based 1642 
cement or fused calcium aluminate cement and shall be suitable for all the specified 1643 
design conditions.  The cementitious lining system shall be one of the following 1644 
products: 1645 


 1646 
• Strong Seal MS-2A, MS-2C or High Performance by Strong Seal Systems 1647 
• QM-1s Restore or Aluminaliner by Quadex 1648 
• Sewpercoat PG by LaFarge Calcium Aluminates 1649 
• Permacast MS-10,000 or CR-5000 by Action Products Marketing Corp. 1650 
• Sauereisen F-121 1651 


  1652 
Where hydrogen sulfide resistance is required, the cementitious lining system shall be 1653 
one of the following products or approved equal: 1654 


 1655 
• High Performance by Strong Seal Systems 1656 
• Aluminaliner by Quadex 1657 
• Sewpercoat PG by LaFarge Calcium Aluminates 1658 
• Permacast CR-5000 by Action Products Marketing Corp. 1659 
• Sauereisen F-170 1660 


 1661 
Instead of installing one of the above hydrogen-sulfide resistant cementitious mortar 1662 
products, the Contractor may install one of the specified cementitious mortar products 1663 
(minimum ¾” thick) followed by a minimum 160 mil thickness epoxy or polyurethane 1664 
coating to provide the required hydrogen-sulfide resistance.  The epoxy shall be Raven 1665 
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405 by Raven Lining Systems, Neopoxy, Cor-Gard by Action Products Marketing Corp, 1669 
Sauereisen SewerGard  210 or approved equal.  The polyurethane coating shall be 1670 
Arnthane 301 by Arnette, Ltd. or approved equal 1671 
 1672 
In some situations, the Engineer may specify that an epoxy coating or a polyurethane 1673 
coating be applied directly to the manhole instead of placed over a cementitious mortar 1674 
product.  In that situation, all preparatory work will be as outlined herein for preparing 1675 
the manhole for a cementitious mortar product.  The minimum thickness of either the 1676 
epoxy coating or a polyurethane coating shall be 160 mils.  Testing shall be as specified 1677 
herein.  All other requirements specified herein for cementitious mortar lining shall also 1678 
be met for epoxy or polyurethane coating. 1679 
 1680 
The cementitious lining system shall be a pumpable Portland based cement or fused 1681 
calcium aluminate cement.  The lining shall be installed via low-pressure application 1682 
only.  The materials shall be suitable for all the specified design conditions. 1683 
 1684 
The cementitious lining shall be installed on the benches and walls of existing manholes 1685 
as shown in the Standard Details.  All cementitious lining shall be troweled smooth after 1686 
spray application.  The cured cementitious lining shall be applied to a minimum total 1687 
thickness of 1 inch. 1688 
 1689 
The cured surfacing thickness shall be smooth, even (without ridges or bumps) and 1690 
continuous with proper sealing connections to all unsurfaced areas. 1691 
 1692 
The materials used in the cementitious lining systems shall be mixed on site in 1693 
accordance with the manufacturer’s recommendations.  Water shall only be added to 1694 
the materials during the mixing process and prior to material pumping or spray 1695 
application. No water shall be added at the nozzle. 1696 
 1697 
The cementitious liner when cured shall have the following minimum characteristics at 1698 
28 days as measured by the applicable ASTM standards referenced herein: 1699 


 1700 
• Minimum compressive strength of 6,000 PSI 1701 
• Minimum bond strength of 130 PSI 1702 
• Shrinkage of less than 0.05% 1703 


 1704 
The cementitious lining shall provide a minimum service life of 25 years. 1705 


 1706 
The cured cementitious lining shall be continuously bonded to all the brick, mortar, 1707 
concrete, chemical sealant, grout, pipe and other surfaces inside the sewer manhole.  1708 
Provide bond strength data on cured, cementitious lining based on ASTM test methods 1709 
referenced herein. 1710 
 1711 
Chemical sealants or grouts used to seal active manhole leaks, to patch cracks, to fill 1712 
voids and to otherwise prepare the manhole surfaces for the lining installation shall be 1713 
suitable for the intended purpose and shall be compatible with the lining as certified by 1714 
the manufacturer. 1715 


 1716 
When cured, the monolithic cementitious lining shall form a continuous, tight-fitting, 1717 
hard, impermeable surfacing, which is suitable for sewer system service and chemically 1718 
resistant to any chemicals or vapors normally found in domestic sewage. 1719 
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 1720 
The monolithic cementitious lining shall cover the complete interior of the existing sewer 1721 
manhole including the benches (shelves).  The lining shall effectively seal the interior 1722 
surfaces of the sewer manhole and prevent any penetration or leakage of groundwater 1723 
infiltration. 1724 
 1725 
The lining shall be compatible with the thermal condition of the existing sewer manhole 1726 
surfaces.  Surface temperatures will range from 20°F to 100°F.  Provide test data on 1727 
shrinkage of the cementitious lining based on the ASTM standards referenced herein. 1728 
 1729 
All invert channels shall be coated with grout or cementitious mortar to build up the 1730 
invert channel to the invert elevations of the new liner pipes; to fill all voids, cracks, 1731 
holes, etc.; and to form a smooth flow channel.  The entire channel shall be coated. The 1732 
coating shall be a minimum ¼-inch thick. 1733 
 1734 
The Contractor shall submit complete shop drawings of manhole lining system to 1735 
demonstrate compliance with these specifications, to show materials of construction and 1736 
to detail installation procedures.  Testing procedures and quality control procedures 1737 
shall also be submitted.  Certifications that the manhole lining was manufactured in 1738 
accordance with these specifications and the appropriate ASTM standards shall be 1739 
submitted with each shipment. 1740 
 1741 
Whenever the outside of exposed manholes walls are specified to be coated with a 1742 
special exterior cementitious mortar product, the exterior mortar shall be HB2 Repair 1743 
Mortar by ThoRoc, SikaTop 123 by Sika Corporation, or approved equal. 1744 
 1745 


2. Reference Standards:  The following American Society for Testing and Materials 1746 
(ASTM) standards are referenced herein: 1747 


 1748 
a. ASTM C78 Standard Test Method for Flexural Strength of Concrete 1749 
b. ASTM C94 Standard Test for Ready Mix Concrete 1750 
c. ASTM C109 Standard Test Method for Compressive Strength of Hydraulic Cement 1751 


Mortars 1752 
d. ASTM C234 Standard Test Method for Comparing Concretes on the Basis of the 1753 


Bond Developed with Reinforcing Steel 1754 
e. ASTM C267 Standard Test Method for Chemical Resistance of Mortars, Grouts, and 1755 


Monolithic Surfacings 1756 
f. ASTM C321 Standard Test Method for Bond Strength of Chemical- Resistant 1757 


Mortars 1758 
g. ASTM C496 Standard Test Method for Splitting Tensile Strength of Cylindrical 1759 


Concrete Specimens 1760 
h. ASTM C596 Standard Test Method for Drying Shrinkage of Mortar Containing 1761 


Portland Cement 1762 
i. ASTM C666 Standard Test Method for Resistance of Concrete to Rapid Freezing 1763 


and Thawing 1764 
j. ASTM C827 Standard Test Method for Change in Height at Early Ages of Cylindrical 1765 


Specimens from Cementitious Mixtures 1766 
k. ASTM C882 Test Method for Bond Strength of Epoxy-Resin Systems Used With 1767 


Concrete by Slant Shear 1768 
l. ASTM C952 Standard Test Method for Bond Strength of Mortar to Masonry Units 1769 
m. ASTM C1072 Test Method for Measurement of Masonry Flexural Bond Strength 1770 
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n. ASTM C1244 Standard Test Method for Concrete Sewer Manholes by the Negative 1771 
Air Pressure (Vacuum) Test 1772 


 1773 
Where reference is made to one of the above standards, the latest revision shall apply. 1774 


 1775 
SANITARY SEWER MANHOLE MARKER POSTS 1776 
 1777 
Product Requirements:  Sanitary sewer manhole marker posts shall be one of the 1778 
following products or approved as equal: 1779 
 1780 
- Rhino PlastiCurve by Rhino Marking and Protection Systems, a Division of 1781 


Repnet, Inc. 1782 
- FlexStake Utility Marker (UM) by FlexStake, Inc. 1783 
- Carsonite Utility Marker (CUM-375) by Carsonite International 1784 
 1785 
Purpose:  The sanitary sewer marker posts will be used to mark the location of 1786 
sanitary sewer manholes. The markers will alert anyone who may be in the area that 1787 
is operating equipment that can damage the manhole.  The marker shall be placed 1788 
immediately adjacent to the manhole on the side away from the creek.  The marker 1789 
posts must also convey a professional image to the public. 1790 
 1791 
Exterior Design:  The marker post must be two-sided and at least three inches wide. 1792 
The cross-section of the post may vary due to flexible design. A decal must fit on 1793 
one side of the marker. The post shall extend six feet above grade with a minimum 1794 
embedment depth of 18 inches.   1795 
 1796 
Durability:  The posts shall be durable and be able bend over and snap back up if hit 1797 
by a vehicle or animal. 1798 
 1799 
Temperature Stability:  The posts shall be able to withstand temperatures of -40°F to 1800 
140°F while being bent back 90° and should return to within 5° of the upright 1801 
position. 1802 
 1803 
Ultra-violet Light Stability:  The marker post must not significantly fade, or become 1804 
brittle when exposed to ultraviolet light for minimum of 10 years. 1805 


 1806 
C. MISCELLANEOUS STEEL 1807 
 1808 
 1. Steel Pier Material: Steel piles, cross braces, cradles, etc., shall consist of structural 1809 


steel shapes of the section required on the Plans and Details.  The steel shall conform 1810 
to Specifications For Steel For Bridges And Buildings, ASTM A-36.   1811 


 1812 
  All bolts and nuts will conform to ASTM A-325 for 7/8-inch and to ASTM A-490 for 1-1813 


inch and larger.  All bolts, nuts and washers shall be hot dip galvanized in accordance 1814 
with ASTM A-153  . 1815 


 1816 
  The Contractor shall handle and store steel members above ground on platforms, 1817 


skids, or other supports.  Members shall be free of dirt, grease, and other foreign 1818 
material and protected against corrosion. 1819 


 1820 
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  A minimum 20 mils dry film thickness of TX-15 as manufactured by Madison Chemical 1821 
or approved equal. shall be applied to all specified surfaces of the steel pier.   1822 


 1823 
  Welding Electrodes shall conform to the following:   1824 
 1825 
   Shielded Metal-Arc:  AWS A5.1 or AWS 5.5, E70XX 1826 
 1827 
   Submerged-Arc:  AWS A5.17, F70X-EXXX 1828 
 1829 
   Gas Metal-Arc:  AWS A5.18, E70S-X or E70U-1 1830 
 1831 
   Flux Cored-Arc:  AWS A5.20, E70T-X (except 2 and 3) 1832 
 1833 
 2. Steel Encasement Pipe:  Steel pipe shall be welded or seamless, smooth wall or spiral 1834 


weld, consisting of Grade "B" steel as specified in ASTM A-139. 1835 
 1836 
  Minimum yield strength shall be 35,000 PSI; and pipe thickness shall be as specified 1837 


for each individual job.   1838 
 1839 
  All pipe shall be furnished with beveled ends prepared for field welding of 1840 


circumfrential joints.  All burrs at pipe ends shall be removed.   1841 
 1842 
  Encasement pipe must be approved by the appropriate controlling agency (D.O.T., 1843 


R.R., etc.) and the Engineer prior to ordering.   1844 
 1845 


A. Casing Spacers/Isolators:  Stainless Steel Casing Spacers/Isolators with risers 1846 
shall be installed in accordance with these specifications. The spacer insulator 1847 
system shall be designed and fabricated for the application for which they are 1848 
furnished. The spacer shall be designed to prevent floatation of the pipe, by 1849 
providing runner along the top of the pipe.  The maximum annular space shall 1850 
between the runner and the casing pipe shall be 1.5-inches.  The spacer shall 1851 
be designed to support the pipe and prevent the pipe and pipe joint from 1852 
contacting the steel casing pipe.  1853 


 1854 
Band – The band shall be a minimum 14 gauge type 304 stainless steel. Bands 1855 
shall be two segment, 8-inch wide for up to 24-inch diameter and 12-inch wide 1856 
for 30-inch and larger diameter. For carrier pipes 36-inch diameter and larger, 1857 
bands shall be three or more segments. 1858 


 1859 
Steel Risers – Steel risers shall be high grade type 304 stainless steel, 1860 
minimum 10 gauge thickness shall be fabricated to support the carrier pipe and 1861 
its full liquid load. Risers shall be sized to position the carrier pipe in the casing, 1862 
support all loads and provide proper contact for the isolation function.  4-inch 1863 
through 12-inch pipe shall use a minimum of 4 risers (2 top and 2 bottom).  14-1864 
inch through 36-inch pipe shall use a minimum of 6 risers (2 top and 4 bottom).  1865 
42-inch and larger pipe shall use a riser design, subject to approval of the 1866 
Engineer. 1867 


 1868 
Liner - The casing spacers/isolators shall have a flexible PVC liner of 0.09 inch 1869 
thickness with a Durometer "A" 85-90 hardness and a min. 58,000 volt 1870 
dielectric strength. 1871 
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 1875 
Runners - The runners shall be of high pressure molded Glass Reinforced 1876 
Polymer with a minimum compressive strength of 18,000 PSI, 2-inch in width 1877 
and a minimum of 8-inches long or 11-inches, based on band width. 1878 
Polyethylene runners shall not be approved. The runners shall be attached to 1879 
the band or riser by 3/8 inch welded stainless steel studs and lock nuts which 1880 
shall be recessed far below the wearing surface on the runner. The recess 1881 
shall be filled with a corrosion inhibiting filler.  The runners shall be of a height 1882 
that permits field adjust by grinding or planning the edge, to maintain pipe slope 1883 
and grade. 1884 


 1885 
Hardware - The band section shall be bolted together with type 304 stainless 1886 
steel studs, nuts and washers. Hardware shall be 5/16-inch for carrier pipes up 1887 
to 42-inch diameter and 3/8-inch for carrier pipes 42-inch and larger. 1888 


 1889 
Stainless Steel Casing Spacers/Isolators shall be Model S8G-2 for carrier 1890 
pipes up to 24-inch diameter and Model S12G-2 for 30-inch and larger carrier 1891 
pipe sizes, as manufactured by Pipeline Seal & Insulator, Inc., or approved 1892 
equal. 1893 


 1894 
B. Casing End Seals:  Casing end seals may be synthetic rubber.  Pull-on rubber 1895 


end seals shall be made with a minimum 1/8” thick EPDM 60 synthetic 1896 
rubber. Banding clamps are to be Type 304 stainless steel with worm screws. 1897 
End seal shall have locating ribs on the outside for banding clamps and ribs 1898 
in the inside to prevent leakage.  1899 


 1900 
Casing End Seals shall be PSI Model S-Standard or PSI Model C-Custom 1901 
Pull-on Casing End Seal as manufactured by PSI-Pipeline Seal and Insulator, 1902 
Inc., or approved equal. 1903 


 1904 
 3. Structural Steel Tunnel Liner Plates:  The tunnel liner plates shall be either the four (4) 1905 


flange type or two flange (as approved for use within D.O.T. right-of-way) or the lap 1906 
seam type (as approved for use within railroad right-of-way) fabricated to permit 1907 
assembly of a continuous steel support system as the tunnel is excavated.  Tunnel 1908 
liner plates shall be fabricated from hot rolled, carbon steel sheets or plates 1909 
conforming to the specifications of ASTM A-569. 1910 


 1911 
  The tunnel liner shall be designed in accordance with the requirements of Section 16-1912 


Division I and constructed to conform to Section 25-Division II of the current or interim 1913 
AASHTO Standard Specifications for Highway Bridges.   1914 


 1915 
  Liner plates shall be galvanized in accordance with AASHTO M-167 and fully 1916 


bituminously coated in accordance with AASHTO M-190.  All hardware necessary to 1917 
the tunneling operation shall be hot-dip galvanized in accordance with ASTM A-153 1918 
prior to bituminous coating application.  Hardware shall conform to ASTM Specification 1919 
A-307, Grade A.   1920 


 1921 
  The minimum mechanical properties of the flat steel plate before cold forming used for 1922 


the design of the tunnel liner shall be:   1923 
 1924 
  A. Minimum Tensile Strength of Liner Plates:  42,000 P.S.I. 1925 
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 1927 
  B. Minimum Yield Strength of Liner Plates:    28,000 P.S.I. 1928 
 1929 
  C. Steel Liner Plates must be approved by the appropriate controlling agency 1930 


(DOT, Railroad, etc.) and the Engineer prior to ordering.  Gauge or thickness of 1931 
liner plates will be as noted on the plans and elsewhere in these specifications. 1932 


 1933 
  D. Elongation, 2-inches = 30 percent 1934 
 1935 
  E. The moment of inertia shall be .042 inches to the 4th power per inch of width 1936 


for four flange 12 gage liner plate.   1937 
 1938 
 4. Steel Vent Pipe:  Unless otherwise specified, steel vents shall be sized as indicated 1939 


below.  Vents shall be Grade "B" steel as specified in ASTM A-139. All steel shall be 1940 
Grade "B" only, with a minimum yield strength of 35,000 P.S.I.  Minimum vent height 1941 
above finish grade or finish frame and cover elevation shall be 6-feet.  1942 


 1943 
Vents on 54-inch and smaller diameter gravity mains shall be Schedule 40 five-inch 1944 
(5") or six-inch (6”) diameter steel pipe,  Vents extending 12-feet or less above finish 1945 
grade shall be 5-inch in diameter.  Vents extending more than 12-feet above finish 1946 
grade shall be 6-inch in diameter.   1947 
 1948 
Vents on 60-inch and larger diameter gravity mains shall be Schedule 40 six-inch (6”) 1949 
diameter steel pipe, 1950 


 1951 
The steel pipe shall have an inside lining - minimum 15 mils dry film thickness of 1952 
Corropipe II Wasteliner as manufactured by Madison Chemical or approved equal. 1953 
Surface preparation and application shall be as recommended by Madison Chemical.  1954 
Lining applicator shall be a Madison Chemical approved certified applicator. 1955 


 1956 
Lined pipe shall be handled only from the outside of the pipe using woven slings. No 1957 
forks, chains, straps, hooks, etc. shall be placed inside the pipe for lifting, 1958 
positioning, or installing. 1959 


 1960 
The outside surface of pipe shall be grit blasted to commercial standard and have one 1961 
(1) coat or more coats of exterior coating.  The exterior coating shall be a minimum 20 1962 
mils dry film thickness of TX-15 as manufactured by Madison Chemical or approved 1963 
equal.  Surface preparation and application shall be as recommended by Madison 1964 
Chemical.  The coating applicator shall be a Madison Chemical approved certified 1965 
applicator. 1966 
 1967 
Coated vent pipe shall be handled only from the outside of the pipe using woven 1968 
slings. No forks, chains, straps, hooks, etc. shall be placed inside the pipe for lifting, 1969 
positioning, or laying.  Damaged coatings shall be repaired as approved by Madison 1970 
Chemical and the Engineer 1971 


 1972 
Exterior coating shall be forest green or olive green, as approved by the Engineer.  1973 
Submit 6-inch square sample paint chip for review and approval.     1974 
 1975 


 5. Steel Straps And Anchors for Piers:  All pipe and/or pier straps shall conform to the 1976 
requirements of ASTM A-36 with a minimum yield strength of 36,000 P.S.I.   1977 
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 2002 
  Finished straps and anchors shall be hot dip galvanized in accordance with ASTM A-2003 


153.  The entire strap and all exposed surfaces of anchors and/or bolts (and nuts) 2004 
shall be fully bituminously coated in accordance with AASHTO M-190.  Anchor bolts 2005 
(non-head) shall conform to ASTM A-36 with tension test to be made (as required) on 2006 
the bolt body or on the bar stock used for making the anchor bolts.  Unless otherwise 2007 
specified all other fasteners shall conform to ASTM A-307 for carbon steel externally 2008 
and internally threaded standard fasteners Grade A or B.   2009 


 2010 
 6. Steel Straps And Anchors for Inside and Outside Drops:  All straps for attachment of 2011 


pipe and fittings to manholes or structure in the assembly of inside or outside drops 2012 
shall be type 304 stainless steel.  Anchor bolt assemblies shall be type 316 stainless 2013 
steel.   2014 


 2015 
Adhesive anchoring system for anchor bolts shall conform to ASTM C-881, Type IV, 2016 
Grade 3, Class A, B and C.  The two component adhesive shall be non-sag paste, 2017 
moisture insensitive when cured, designed for use in drilled holes in cured concrete 2018 
which may be damp or underwater.  Installation shall be according to the 2019 
manufacturer’s instruction.  Nuts will not be tightened and loads will not be applied to 2020 
the anchors until the 1.25 times the adhesive cure time has elapsed.  Adhesive 2021 
anchoring system be A7-Fast Curing Acrylic or C6-Fast Curing Epoxy as 2022 
manufactured by ITW RedHead, Inc., or approved equal 2023 
 2024 
Mechanical anchoring systems designed for use in drilled holes in cured concrete shall 2025 
not be allowed. 2026 


 2027 
Steel Straps And Anchors for Sewer Pipe Inside Culverts:   ??? 2028 
 2029 


 7. Steel Reinforcing For Concrete:   2030 
 2031 
  A. Bars:  All reinforcement bars shall conform to the Standard Specifications for 2032 


Deformed and Plain BILLET-STEEL BARS FOR CONCRETE 2033 
REINFORCEMENT, ASTM A-615, or Low Alloy Steel Deformed and Plain Bars 2034 
for Concrete Reinforcement, ASTM A-706.  All bars shall be deformed and of 2035 
structural Grade 60. 2036 


 2037 
The reinforcement bars shall contain all product markings required by ASTM A-2038 
615 or A-706. The minimum markings shall legibly rolled onto the surface or 2039 
one side of the bar to denote in the following order: the point of origin, size 2040 
designation by rebar number, type of steel by “W” or “S”, and minimum yield 2041 
designation – “60” or a single continuous longitudinal line crossing through at 2042 
least five spaces offset from the center of the bar side.  .   2043 
 2044 
Steel reinforcing shall be manufactured within the North American Continent.  2045 
An officer of the manufacturing company shall certify that all reinforcing was 2046 
manufactured in North America.  2047 
 2048 
Product shall be manufactured at a facility that has a Registered ISO 2049 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 2050 
registration shall be submitted with product submittals 2051 


 2052 
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Required submittals for product approval include, but are not limited to, shop 2055 
drawings including dimensions, certification of compliance, and product 2056 
acceptance test reports.  2057 


 2058 
 2059 
  B. Wire:  All reinforcement wire fabric shall conform to the Standard Specifications 2060 


for STEEL WELDED WIRE FABRIC, PLAIN, FOR CONCRETE 2061 
REINFORCEMENT, ASTM A-185 and Steel Wire, Plain, for Concrete 2062 
Reinforcement, ASTM A-82.  Minimum yield strength shall be 65,000 PSI and 2063 
minimum Tensile strength shall be 75,000 PSI.   2064 


 2065 
Steel reinforcing wire shall be manufactured within the North American 2066 
Continent.  An officer of the manufacturing company shall certify that all 2067 
reinforcing was manufactured in North America.  2068 
 2069 
Product shall be manufactured at a facility that has a Registered ISO 2070 
9001:2000 Quality Management System.  Copy of current ISO 9001:2000 2071 
registration shall be submitted with product submittals 2072 


 2073 
Required submittals for product approval include, but are not limited to, shop 2074 
drawings including dimensions, certification of compliance, and product 2075 
acceptance test reports.  2076 
 2077 


 2078 
  C. Fiber Reinforcement: Plastic fiber or fiber-glass reinforcing fibers may be used 2079 


when specified by the easement agreement with a property owner.  Fiber 2080 
reinforcement shall be in ADDITION to bar or wire reinforcement requirement, 2081 
and shall not be a substitute for steel reinforcement.  Fiber reinforcement shall 2082 
conform to the requirements of ASTM C-1116 – FIBER-REINFORCED 2083 
CONCTRETE, and shall be Type II Glass Fiber-Reinforced Concrete or Type 2084 
III Synthetic Fiber-Reinforced Concrete.  Type III fibers shall have a minimum 2085 
tensile strength of 70,000 PSI. 2086 


 2087 
ASPHALT PAVEMENT 2088 
 2089 
All asphalt pavement shall conform to the requirements of North Carolina 2090 
Department of Transportation.  When SUPERPAVE asphalt pavement is referenced, 2091 
the following cross-reference table is provided for transition between the NCDOT 2092 
Standards (SUPERPAVE Mix Design) and the old NCDOT Standards (Marshall Mix 2093 
Design):  2094 
 2095 
Current NCDOT Standards   Old NCDOT Standards 2096 
(SUPERPAVE Mix Design)      (Marshall Mix Design) 2097 
 2098 


Subgrade    Subgrade 2099 
 ABC      ABC (Aggregate Base Course) 2100 
 CABC      CABC (Compacted Aggregate Base 2101 


Course) 2102 
 B-37.5-C (4.5” – 6.0” Lift)   Base Course – Large Stone (Asphalt) 2103 
 B-25.0-B, or C (3.0” – 5.5” Lift)  HB Base Course 2104 
 I-19.0-B, C, or D (2.5” – 4.0” Lift)  H-Binder/HD Binder Course 2105 
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 S-12.5-C, or D (1.5” – 2.5” Lift)  I-1/HD Surface Course 2107 
 S-9.5-B, or C (1.5”-2.0” Lift)   I-2 Surface Course (1.25”-2.0” Lift) 2108 
 SF-9.5-A (1” – 2.0” Lift)   I-2 Surface Course (1” Lift) 2109 
 S-4.75-A (0.5” – 1.0” Lift)   F-1 Surface Course (Sand Mix) 2110 
 2111 
 Binder PG Grade 64-22   Liquid Asphalt Cement - AC 20 2112 
 Binder PG Grade 70-22   Liquid Asphalt Cement - AC 30 2113 
 Binder PG Grade 76-22   Liquid Asphalt Cement - AC 40 2114 
 2115 
Under the SUPERPAVE mix design, the first letter of the mix type indicates the type 2116 
of mix (Surface (Fine), Intermediate, and Base), the number indicates the nominal 2117 
aggregate size in millimeters, and the letter at the end indicates the level of traffic 2118 
loading (measured in ESALs) which the mix is designed to carry.  Traffic loading A 2119 
represents lower traffic counts, and D represents extremely high traffic counts.  The 2120 
Binder is the asphalt binding agent (liquid asphalt cement) used in the mix.  Binder 2121 
PG Grade 64-22 should always be used with patch work, unless S9.5C, S12.5C, 2122 
S12.5D, or I19.0D is specified.   2123 
 2124 
In the absence of a project specific specification or a project specific encroachment, 2125 
with more detailed asphalt paving requirements, use the following minimum 2126 
standard: 2127 
 2128 
The bituminous asphalt pavement shall be a minimum of one (1) inch deeper than 2129 
the original pavement structure including stone base, but in no instance less than: 2130 
 2131 
Pavement Type      Minimum Asphalt Depth 2132 
Driveway, private road or parking lot    Six (6) Inches 2133 
City or Town maintained residential roadway  Eight (8) Inches 2134 
City or Town maintained minor or major thoroughfare Ten (10) Inches 2135 
NCDOT Secondary Roadway (SR #)   Eight (8) Inches 2136 
NCDOT thoroughfare (NC #, US # or I #)   Ten (10) Inches 2137 
 2138 


Current  Old 2139 
NCDOT Standard NCDOT Standard 2140 


Course Type  Single Lift Thickness – (min-max)SUPERPAVE Marshall  2141 
Surface Course 1.0-inch  - 2.0-inch lift  SF-9.5-A  (I-1 or 2142 
I-2) 2143 
Base Course  2.5-inch  – 4.0-inch lifts  I-19.0-B  (H-2144 
Binder) 2145 
Overlay (When Required) 1-inch – 1.5-inch lift  SF-9.5-A  (I-2) 2146 
 2147 
The pavement shall consist of Base Courses as required to obtain the minimum 2148 
depth requirements.   The last 1.5 or two (2) inch lift shall consist of a Surface 2149 
Course.  Overlays shall only be used when directed by the Engineer.  Tack coats 2150 
shall be employed with each lift.  Tack coats shall be placed on both horizontal and 2151 
vertical surfaces (pavement cuts or face of concrete gutters).  Minimum total asphalt 2152 
depth shall be as specified above. 2153 
 2154 
On non-NCDOT pavement cuts smaller than 35 square feet, the pavement may be 2155 
patched with full depth SF-9.5-A, provided that it is placed in lifts not greater than 2156 
indicated above.  Minimum total asphalt depth shall be as specified above.  2157 
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 2158 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 2159 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 2160 
submitted with product submittals 2161 


 2162 
 2163 
D. CONCRETE 2164 
 2165 
 1. Portland Cement:  All concrete shall conform to the Standard Specifications for 2166 


READY MIXED CONCRETE, ASTM C-94.  An air-entraining admixture, conforming to 2167 
ASTM C-260, shall be added to either Type I, Type II, or Type III Portland Cement.  2168 
Fly Ash conforming to ASTM C-618 for Class C Fly Ash may be added to the concrete 2169 
mix but shall not be considered as replacement for more than 10% of the cement 2170 
therein (strengths shall not be less than hereinafter required).   2171 


 2172 
  Types I, IA, III and IIIA Portland Cement shall only be used for manhole inverts, 2173 


concrete encasement, concrete blocking, and/or as directed by the Engineer, and shall 2174 
conform to ASTM C-150.   2175 


 2176 
  Types II and IIA Portland Cement shall be used in precast manholes, cast in place 2177 


manhole structures, reinforced concrete pipe, reinforced concrete piers and concrete 2178 
or reinforced concrete rip-rap as directed by the Engineer, and shall conform to ASTM 2179 
C-150 except that Tricalcium Aluminate (3CaOAl2O3) content shall not exceed 8%.   2180 


 2181 
 2. Aggregates:  All aggregates used for concreting shall conform to ASTM C-33 and shall 2182 


be checked daily for any variances in moisture content.  Said variances shall be 2183 
corrected and/or taken into consideration for each batch.   2184 


 2185 
  a. Coarse Aggregates:  Shall be uniformly and evenly graded for each application 2186 


in accordance with A.C.I. Standard 318.  Unless otherwise approved, 2187 
aggregate shall be sound, crushed, angular granitic stone or sound crushed 2188 
river rock only, substantially in accordance with ASTM C-33,.  Flat or elongated 2189 
aggregate or smooth round stones shall not be acceptable.  2190 


 2191 
  b. Fine Aggregates:  Shall consist of natural sand, manufactured sand or a 2192 


combination thereof.  Fine aggregates shall conform to the sieve analysis as 2193 
specified in paragraph 6.1 of the standard except that the percent passing a 2194 
No. 50 sieve shall not exceed 5% and the percent passing a No. 100 sieve 2195 
shall be 0% as provided for in paragraph 6.1 of the standard.   2196 


 2197 
 3. Mix Design:  Concrete shall be watertight, resistant to freeze-thaw cycles and 2198 


moderate sulfate attack, abrasion resistant, workable, and/or finishable.  These 2199 
qualities may be met through the use of admixtures  - thoroughly mixed to insure 2200 
uniform distribution within the mix.   Admixtures shall only be used when approved in 2201 
the mix design as hereinafter specified.  Admixtures shall conform to the appropriate 2202 
ASTM C-494 with the exception of the use of calcium chloride. Calcium chloride shall 2203 
be limited to no more than 0.05% by cement weight.  If the concrete is used with 2204 
reinforcing steel, no calcium chloride will be allowed.   2205 


 2206 
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  The Contractor shall assume responsibility for concrete mixture.  The concrete shall 2219 
be proportioned to meet the following requirements:  (Note:  This mix does not apply 2220 
"in total" to precast manhole or reinforced concrete pipe).  2221 


 2222 
  A. Compressive Strength   Minimum 3600 PSI 2223 
  B. Water-Cement Ratio  2224 
   By Weight    Maximum-0.50   2225 
  C. Slump     Min. 3" Max. 5" 2226 
  D. Air Content (Entrained &  2227 
   Entrapped)    Min. 4% Max. 6% 2228 
  E. Coarse Aggregate    3/4"-1 1/2 (as required by the application) 2229 
 2230 
  For concrete pier construction, and when required by the Engineer, prior to beginning 2231 


construction, the Contractor, at his expense, shall obtain from an approved 2232 
commercial testing laboratory a design for a suitable concrete mix and submit same 2233 
with his list of materials and material suppliers for approval.   2234 


 2235 
 4. Curing Compound:  All concrete curing compounds shall conform to the standard 2236 


specifications for LIQUID MEMBRANE - FORMING COMPOUNDS FOR CURING 2237 
CONCRETE, ASTM C-309, Type 2 - white pigmented.   2238 


 2239 
  Curing compounds shall be applied as structure forms are stripped.  Curing 2240 


compounds shall be applied to flatwork (pavement, driveways, sidewalks, and curb, 2241 
etc.) immediately after surface finishing and initial set of concrete.  Curing compounds 2242 
shall be applied at a rate of not greater than 175 square feet per gallon. 2243 


 2244 
 5. Grouts:  All grouts shall be of a non-shrink nature (as may be achieved through 2245 


additives or proportioning) and depending upon application range from plastic to 2246 
flowable cement water paste.  Testing as specified above for concrete may be 2247 
required for acceptance of grouts to include frequent checks for consistency by a time-2248 
of-flow measurement.   2249 


 2250 
  Expansion grouts shall be either Gilco pre-mixed or Supreme non-metallic grout as 2251 


manufactured by Gifford-Hill and Company, Incorporated, or Embeco 636 grout as 2252 
manufactured by Master Builders or equal.   2253 


 2254 
  Acceptable range of testing requirements:   2255 
 2256 
  Compressive Strength   10,500 to 12,500 PSI 2257 
  Bond Strength    1,350 to  1,700 PSI  2258 
  % Expansion     +.025% to +0.75% 2259 
 2260 
  Expansion grouts shall be used only as directed by the Engineer.   2261 
 2262 
  Grouts shall be mixed (if applicable) and placed in accordance with the manufacturer's 2263 


current recommendations, for each specific application.   2264 
 2265 
 6. Mortar:  Mortar used in sanitary sewer manholes shall be hydraulic cement mortar in 2266 


accordance with ASTM C-398.  Mortar used in non-sewer applications such as water 2267 
meter vaults and valve boxes and vaults shall be Type M mortar in accordance with 2268 
ASTM C-270. 2269 
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 2273 
7. Bonding Compounds:  Bonding compounds for use on cold joints in concrete shall be 2274 


Euclid Euco Weld, Larsen Products Weldcrete, Sika Sikabond, or approved equal.   2275 
 2276 


8. Precast Concrete Vaults/Structures: 2277 
 2278 


Concrete vaults/structures shall conform to the minimum requirements as indicated in 2279 
the Standard Details or as shown on the plans.  Vaults/structures shall meet the 2280 
minimum requirements established by and be approved for use in NC-DOT road right-2281 
of ways as a minimum and as modified herein.  Vaults/structures shall  conform to 2282 
ASTM C-913 and as amended below. 2283 
 2284 
Vault structures shall furnished with precast bottom slabs and may be integral with the 2285 
wall section.  Top slabs shall be furnished as an independent unit to allow easy 2286 
removal.  Flexible water boots, section joints, joint sealants, exterior joint wrap, 2287 
aggregate, cement, and steps shall be as specified above for precast concrete 2288 
manhole sections.  Vault structures shall be designed for live loads, dead loads and 2289 
HS-20 loading conditions for depths indicated on the plans.   2290 


 2291 
Shop drawings which show dimensions, openings for pipe, reinforcing steel 2292 
dimensions section layout and other essential details shall be submitted for approval. 2293 


 2294 
Each section shall contain all product markings required by ASTM C-913. All required 2295 
markings shall be clearly stamped/marked (painted thereon with waterproof paint or 2296 
indented into the concrete) on the inside and outside of each section.  The minimum 2297 
markings on each section shall include manufacturer’s name or trademark, date of 2298 
manufacture, and intended use of the structure. 2299 
 2300 
Each section installed in existing or future NC-DOT right-of-way shall contain all 2301 
approval markings required by and/or furnished by NC-DOT. 2302 


 2303 
Structures shall be manufactured by precast manufacturer’s which have been 2304 
approved by NC-DOT and CMUD to provide precast product.  New firms requesting 2305 
approval to supply product to CMUD projects, must provide approval letters from NC-2306 
DOT for each product line, prior to requesting approval from CMUD.    2307 
 2308 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 2309 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 2310 
submitted with product submittals 2311 


 2312 
Required submittals for product approval include, but are not limited to, product 2313 
brochure, catalog cuts or shop drawings including dimensions and part/material list, 2314 
design calculations, concrete mix design, cement certification, aggregate analysis, 2315 
certification of compliance, prior product acceptance test reports, and reference 2316 
contact data.  Sample products shall be inspected by CMUD at the manufacturing 2317 
plant and/or previously installed product.   2318 
 2319 
Precast concrete vaults shall be as manufactured by Dellinger Precast, Tru-Contour, 2320 
Tindall Concrete, or approved equal.   2321 
 2322 
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This list was current at the time of publication.  Approved manufacturers and approved 2323 
product sizes are subject to change, based on compliance with the specifications, 2324 
quality control, acceptance test reporting and NC-DOT approval.   2325 
 2326 
 2327 


 2328 
PAVEMENT STRIPPING/MARKING PAINT 2329 
 2330 
Marking paint shall be a ready mixed type paint product with spraying consistency suitable 2331 
for use as reflective pavement markings on Portland cement concrete or bituminous 2332 
pavement.  The paint may be either one of the following two types:  2333 
 2334 
A. A type in which glass beads are dropped by suitable pressurized means into the wet 2335 


paint as it is applied to the pavement (hereinafter designated as the drop-on type), or  2336 
 2337 
B. A type which combines the characteristics of premix and drop-on paints, i.e., having 2338 


beads mixed in the paint and also requiring some beads to be dropped on the paint 2339 
at the time of application by suitable pressurized means (hereinafter designated as 2340 
the combination type). 2341 


 2342 
After application to the pavement and proper drying, the marking paint under traffic 2343 
shall comply with the following requirements: 2344 


 2345 
1. Shall not be slippery when wet. 2346 


 2347 
2. Shall not deteriorate by contact with sodium chloride, calcium chloride, mild 2348 


alkalis or acids, cinders or other ice control materials, or by contact with oil 2349 
drippings from vehicles. 2350 


 2351 
3. Shall have a uniform cross section. 2352 


 2353 
The paint shall be suited to application by means of spray-type pavement marking 2354 
equipment, and when used with such equipment shall be capable of producing a 2355 
solid, full width line of the required thickness.  2356 


 2357 
The paint, when applied with its complement of glass beads to a concrete or 2358 
bituminous pavement surface under normal field conditions at the required rate and 2359 
at air temperatures above 50ºF and relative humidities less than 70%, shall dry 2360 
sufficiently hard within 30 minutes after application so that there will be no pick-up, 2361 
displacement, or discoloration under traffic. 2362 
 2363 
The paint shall conform to U.S. Federal Specification Number (TT-P-115E) or its 2364 
latest revision for standard yellow or white paint.  The paint shall not contain any 2365 
organic coloring matter and shall not discolor in sunlight. 2366 


 2367 
Glass beads used in marking paint shall be a minimum of 80% true spheres and 2368 
shall meet the following gradation requirements: 2369 


 2370 
For beads premixed in the paint:  2371 
 2372 


 U.S. Standard Sieve Size % Passing 2373 
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 2374 
No. 40    100 2375 
No. 60     80-100 2376 
No. 100    30-50 2377 
No. 200    0-5 2378 


 2379 
For drop-on beads: 2380 


 2381 
U.S. Standard Sieve Size   Minimum  Maximum 2382 


 2383 
Passing #20        100% 2384 
Passing #20 and Retained on #30  5%   10% 2385 
Passing #30 and Retained on #50  40%   80% 2386 
Passing #50 and Retained on #80  10%   40% 2387 
Passing #8      0%   5% 2388 


 2389 
The glass beads shall flow freely through the pressurized dispensing equipment in 2390 
any weather suitable for marking the pavement. 2391 


 2392 
The Contractor shall furnish a material certification demonstrating compliance with 2393 
this specification for temporary pavement marking paint, including the glass beads 2394 
used with the paint. 2395 


 2396 
E. STONE AND BRICK 2397 
 2398 
 1. Granular Bedding Material:  All bedding material shall be angular, clean washed 2399 


crushed stone graded in accordance with ASTM D-448 for "Standard Sizes of Coarse 2400 
Aggregate".  Bedding material shall be Size  # 78, # 67 or # 57, (NCDOT Standard 2401 
size # 78, # 67 or # 57).     2402 


 2403 
Size # 67 shall be used with 12-inch and smaller pipe.  Size # 67 or # 57 shall be used 2404 
with pipe larger than 12-inch diameter.  Size # 78 shall be used when specifically 2405 
approved by the Engineer. 2406 


 2407 
  Bedding material will be used when required in the Specifications based on pipe 2408 


material/type, pipe size, pipe class, trench depth, trench width and/or as specifically 2409 
directed by the Engineer.   2410 


 2411 
 2. Stone Stabilization Material:  All stone stabilization material shall be angular, clean 2412 


washed crushed stone graded in accordance with standard sizes in ASTM D-448.  2413 
Size #467, (NCDOT Standard size #467M) or size # 357 shall typically be used.   2414 


 2415 
Size # 1, # 2 or railroad ballast stone may also be used when directed by the Engineer 2416 
based on trench bottom actual conditions. 2417 


 2418 
  Stabilization material will be used only as instructed in the specifications and/or as 2419 


specifically directed by the Engineer.   2420 
 2421 


3. Foundation Material:  Foundation materials shall consist of field stone or rough 2422 
unhewn quarry stone.  The stone shall be sound, tough, dense, resistant to the action 2423 
of air and water, and suitable in all other respects for the purpose intended.  All stone 2424 
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shall meet the approval of the Engineer.  While no specific gradation is required, there 2428 
should be equal distribution of the various sixes of the stone within the require size 2429 
range.  The size of an individual stone will be determined by measuring its long 2430 
dimension.   2431 


 2432 
REQUIRED STONE SIZES - INCHES 


NC-
DOT 


CLASS MINIMUM MIDRANGE MAXIMUM
A 2 4 6 
B 5 8 12 
1 5 10 17 
2 9 14 23


 2433 
No more than 5% of the material can be less than the minimum size specified and no 2434 
more than 10% can exceed the maximum size specified.   2435 
 2436 
Foundation material will be used only as instructed in the specifications and/or as 2437 
specifically directed by the Engineer.   2438 
 2439 


 2440 
 3. Silt Check Dam Material:  Shall be coarse angular, clean washed crushed stone, 2441 


gravel, or rock, well graded, and ranging in size from 2-inches to 6-inches, NCDOT 2442 
stone for erosion control-Class A as indicated:   2443 


 2444 
REQUIRED STONE SIZES - INCHES 


NC-
DOT 


CLASS MINIMUM MIDRANGE MAXIMUM
A 2 4 6 


 2445 
No more than 5% of the material can be less than the minimum size specified and no 2446 
more than 10% can exceed the maximum size specified.   2447 


 2448 
 2449 
 4. Stone Rip Rap Material:  All stone rip rap shall consist of clean field stone or rough 2450 


unhewn quarry stone, resistant to the action of air and water.  The stone shall be 2451 
sound, tough, dense, and suitable in all other respects for the purpose intended.  All 2452 
stone shall meet the approval of the Engineer.  While no specific gradation is required, 2453 
there should be equal distribution of the various sixes of the stone within the require 2454 
size range.  The size of an individual stone will be determined by measuring its long 2455 
dimension.   2456 


 2457 
REQUIRED STONE SIZES - INCHES 


NC-
DOT 


CLASS MINIMUM MIDRANGE MAXIMUM
A 2 4 6 
B 5 8 12 
1 5 10 17 
2 9 14 23 


 2458 
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No more than 5% of the material can be less than the minimum size specified and no 2467 
more than 10% can exceed the maximum size specified.  2468 
 2469 
Class A may be used in roadway side ditches and minor wet weather ditches.  Class B 2470 
may be used in roadway side ditches, minor or major wet weather ditches or minor 2471 
streams.  Class 1 may be used in minor or major streams and creeks.   Class 2 may 2472 
be used in major creeks and named creeks. 2473 
 2474 
In stream and creek banks, rip rap will be placed from a minimum of 4.0 feet below the 2475 
toe of the bank to 1/3 the bank height unless otherwise specified or shown on the 2476 
plans.  Rip rap will be placed to the top of the bank in areas determined by field 2477 
conditions.  Rip rap thickness shall be 1.5 times the diameter of the largest stones 2478 
used, or 2.0 feet, whichever is greater.   2479 
 2480 
In roadway side ditches and wet weather ditches, rip rap will be placed on the lower 2481 
one third of the ditch banks and across the bottom of the ditch, unless otherwise 2482 
specified or shown on the plans.  Rip rap will be placed to the top of the ditch in areas 2483 
determined by field conditions.  Rip rap thickness shall be 1.5 to 2.0 times the 2484 
diameter of the largest stones used, or 1.0 feet, whichever is greater. 2485 
 2486 


 5. Brick:  All brick used to construct manhole inverts or adjust frames shall be made from 2487 
clay or shale, shall be solid only and shall be of standard building size.  All brick shall 2488 
meet or exceed the compressive strength (minimum 3000 PSI) and water absorption 2489 
properties (maximum 17%) as specified in ASTM C-32 for Grade MS brick or in ASTM 2490 
C-216 and ASTM C-62 for Grade SW brick.   2491 


 2492 
Concrete brick may be used in lieu of clay brick, for adjustment of frames only, and 2493 
shall not be used in manhole inverts.  Concrete brick shall meet or exceed the 2494 
compressive strength (minimum 2500 PSI) and water absorption properties (maximum 2495 
10%) as specified in ASTM C-55 for Grade S-II.  Concrete brick shall conform to NC-2496 
DOT requirements for concrete brick and shall contain pink die per NC-DOT Standard 2497 
Specifications of Roads and Structures Manual. 2498 
 2499 
SELECT BACKFILL 2500 
 2501 
Select Backfill material shall be described as being “Concord Pit Gravel” or 2502 
manufactured pit gravel. This is further defined as being a silty sand (SM), silty gravel 2503 
(GM), or well graded sand (SW) according to Unified Soil Classification System (USCS) 2504 
per ASTM D-2487 or AASHTO M-145.  Select backfill shall meet the requirements of 2505 
NCDOT Class II Type I or Type II, or Class III Type I or Type II select material as defined 2506 
in the NCDOT Standard Specifications of Roads and Structures Manual. 2507 


 2508 
CLAY ANTI-SEEP COLLARS 2509 


  2510 
Compacted clay for anti-seep collars shall have a specific discharge of 1 X 10–5 2511 
cm/sec or less.  The clay source material shall be laboratory tested/verified prior to 2512 
approval by the Engineer.  Testing shall be preformed by a materials testing 2513 
laboratory and certified by a geotechnical Professional Engineer or Professional 2514 
Geologist, prior to installation. Placement of clay anti-seep collars shall as shown on 2515 
the construction plans and/or where directed by the Engineer.  The clay anti-seep 2516 
collars shall conform to the Standard Detail or as shown on the plans.  Clay shall be 2517 
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compacted to a minimum of 98% of maximum dry density.  Compaction test results 2520 
shall be required on each anti-seep collar. 2521 


 2522 
F. FERROUS CASTINGS  2523 
 2524 
 1. Special Castings:  All cast iron pipe fittings and special castings shall be furnished in 2525 


weight, classes, and/or special thickness as specified elsewhere.  The castings shall 2526 
conform to ASTM A-126 and shall be manufactured in domestic foundries. Coatings 2527 
and linings (if applicable) shall be the same as specified for Ductile Iron Pipe.  2528 


 2529 
 2. Frames, Covers And Grates:  All manhole frames and covers shall conform to ASTM 2530 


A-48, Class 35 (35 KSI tensile strength) and shall be manufactured in domestic 2531 
foundries only.  Covers may be ductile iron conforming to ASTM A-536 Grade 80-55-2532 
06 (80 KSI tensile strength), when approved by the Engineer.  Frames and covers 2533 
shall meet the minimum requirements of HS-20 load tests,  Load Rating shall be 2534 
Heavy Duty.  Dimensions shall conform to the Standard Details.  Frame and cover 2535 
weights shown on the standard details shall be considered the minimum weight with 2536 
zero minus tolerance and plus 5% maximum tolerance.  2537 


 2538 
Frames and covers shall meet the minimum requirements established by and be 2539 
approved for use in NC-DOT right-of-ways and are subject to NC-DOT approval.  7 2540 
and ½-inch tall frames are required inside all road right-of-ways.  7 and ½-inch tall or 2541 
4-inch tall frames are permitted outside the  road right-of-ways.   4-inch tall frames 2542 
are prohibited inside all road right-of-ways, unless specifically approved by the 2543 
Engineer on a case by case basis. 2544 
 2545 
30-inch diameter clear opening frame and covers are required on 5 foot and larger 2546 
manhole diameters.  30-inch frames shall have 6 one-inch diameter anchor holes 2547 
equally spaced around the flange.  24-inch clear opening frame and covers are 2548 
required on 4 foot diameter manholes. 24-inch frames shall have 4 one-inch 2549 
diameter anchor holes equally spaced around the flange. 2550 


 2551 
When shown on the plans, or when specified, the cover shall be lockable to the 2552 
frame by means of a rotating cam lock system.  Typically all covers, except those 2553 
located in a maintained public road right-of-way, shall be lockable.  Locking system 2554 
shall be subject to approval of the Engineer.    2555 


 2556 
All covers shall have two non-penetrating pick-holes or pick-bars sized and shaped 2557 
to facilitate the cover removal from the frame by use of a standard manhole hook 2558 
and/or railroad pick.  Pick-hole and pick-bars shall be a minimum of 1.5-inch wide.  2559 
Pick-bars shall be stainless steel.   2560 
 2561 
Covers located above the published 100 flood elevation (plus 2 feet) and not flush 2562 
with the ground shall have one one-inch diameter vent hole.  Covers located below 2563 
the published 100 flood elevation (plus 2 feet) and not flush with the ground shall be 2564 
solid-no hole covers. Covers located within driveways, parking lots and sidewalks 2565 
shall be solid-no hole covers.  Covers in roadways and located within 6 feet of the 2566 
curb shall solid-no hole covers. Covers in roadways and located more than 6 feet 2567 
from the curb shall have one one-inch diameter vent hole. 2568 


 2569 
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  Manhole frames and covers shall be furnished with machined common contact 2575 
surfaces between frame and cover.  Out of round frames or covers are prohibited.  .   2576 


 2577 
The following frames and covers are approved.  .  ??? CHARTS BELOW MUST BE 2578 
UPDATED ??? 2579 
 2580 


24-INCH DIAMETER CLEAR OPENING FRAMES AND COVERS 


CMUD TYPE: 
FRAMES COVERS 


A B C 1 2 3 
MANUFACTURER: 7.5-INCH 


TALL 
4.0-INCH 
TALL 


4.0-INCH 
TALL 
INVERTED 
OR 
REVERSIBLE 
(CAST IN) 


ONE VENT HOLE, 
NO GASKET, NO 
CAM LOCK 


SOLID, NO 
GASKET, NO 
CAM LOCK 


WATERTIGHT, 
SOLID, GASKET, 
CAM LOCK 


US FOUNDRY, Inc. 
-  Catalog Number USF #759 USF #763 N/A  USF #NR USF #NR USF #NR 
US FOUNDRY, Inc. 
-  Product/Part 
Number 8020662 8020664 N/A 


Not yet defined by 
USF  801447 8014447  


EAST JORDAN 
IRON WORKS, Inc. 
- Catalog Number 2027Z 1046Z 2800Z1 1040C 1040A 1040AGS 


EAST JORDAN 
IRON WORKS, Inc. 
- Product/Part 
Number 00202719 00104611 00280013 NCR07-1482C NCR07-1482B NCR07-1482A 
PERMITTED 
USES: 


INSIDE ROAD 
RIGHT-OF-
WAYS OR 
SEWER 
EASEMENTS 


IN SEWER 
EASEMENTS 
ONLY, NOT 
PERMITTED 
IN ROAD 
RIGHT-OF-
WAYS 


CAST FLUSH 
IN FLAT TOP 
MANHOLES 
IN SEWER 
EASEMENTS 
ONLY 


IN ROADWAYS 
BUT NOT WITHIN 
6 FEET OF CURB 
OR IN SEWER 
EASEMENTS 
WITH RAISED 
MANHOLE 


IN ROADWAYS 
WITHIN 6 FEET 
OF CURB, OR IN 
SIDEWALK OR 
PAVED AREAS 


IN SEWER 
EASEMENTS WITH 
FLUSH MANHOLES, 
AND ALL MANHOLES 
BELOW THE 100 
YEAR FLOOD 
ELEVATION. NOT 
PERMITTED IN ROAD 
RIGHT-OF-WAYS. 


 2581 
30-INCH DIAMETER CLEAR OPENING FRAMES AND COVERS 


CMUD TYPE: 
FRAMES COVERS 


D E 4 5 


MANUFACTURER: 
4.0-INCH 
TALL 


4.0-INCH 
TALL 
INVERTED 
OR 
REVERSIBLE 
(CAST IN) 


ONE VENT 
HOLE,  
GASKET, 
CAM LOCK 


WATERTIGHT, 
SOLID, GASKET, 
CAM LOCK 


US FOUNDRY, Inc. 
-  Catalog Number USF #760 USF #760 USF #NL USF #NL 
US FOUNDRY, Inc. 
-  Product/Part 
Number 8020625 8020625  


Not yet 
defined by 


USF  8014471  
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EAST JORDAN 
IRON WORKS, Inc. 
- Catalog Number         


EAST JORDAN 
IRON WORKS, Inc. 
- Product/Part 
Number         
PERMITTED 
USES: 


IN SEWER 
EASEMENTS 
ONLY, NOT 
PERMITTED 
IN ROAD 
RIGHT-OF-
WAYS 


CAST FLUSH 
IN FLAT TOP 
MANHOLES 
IN SEWER 
EASEMENTS 
ONLY 


IN SEWER 
EASEMENTS 
WITH RAISED 
MANHOLES 
ABOVE THE 
100 YEAR 
FLOOD 
ELEVATION.  
IN SIDEWALK 
OR PAVED 
AREAS, BUT 
NOT 
PERMITTED 
IN ROAD 
RIGHT-OF-
WAYS. 


IN SEWER 
EASEMENTS 
WITH FLUSH 
MANHOLES, AND 
ALL MANHOLES 
BELOW THE 100 
YEAR FLOOD 
ELEVATION. NOT 
PERMITTED IN 
ROAD RIGHT-OF-
WAYS. 


 2589 
 2590 
 2591 


  Where watertight frames and covers are specified, the watertight seal between frame 2592 
and cover shall be accomplished by means of a rubber (neoprene) o-ring gasket or 2593 
profile gasket fitted into a machined groove in the underside of the cover.. Watertight 2594 
covers shall be lockable as indicated above.    2595 
 2596 
The following shall be cast into the surface of the cover:  “CHARLOTTE 2597 
MECKLENBURG UTILITIES”,  “SANITARY SEWER”, “WARNING:  DO NOT 2598 
ENTER”, and country where cast, as shown on the Standard Detail, . 2599 
 2600 
Product shall be manufactured at a facility that has a Registered ISO 9001:2000 2601 
Quality Management System.  Copy of current ISO 9001:2000 registration shall be 2602 
submitted with product submittals   2603 


 2604 
Product markings shall be as required by the ASTM standard.  The minimum 2605 
markings shall include the following on each casting.  The manufacturer’s name or 2606 
trademark, country of origin, and part/pattern number or model number shall be cast 2607 
into the surface or underside of the cover and into the surface of the frame flange, 2608 
and shall be visible when installed. The cast date and iron class shall be cast into the 2609 
underside of the cover and into the surface of the frame flange.  2610 
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Steel or Iron Adjustment Riser Rings placed between the frame and the cover are 2615 
PROHIBITED on proposed (new) construction.  Steel adjustment riser rings may be 2616 
used on roadway resurfacing projects if designed specifically for use in the CMUD 2617 
frame and cover, and are approved by Charlotte Department of Transportation and/or 2618 
NC Department of Transportation, and the Engineer.  Steel adjustment riser rings shall 2619 
be submitted for approval by the Engineer. 2620 
 2621 
Steel adjustment riser rings shall be retained in the existing frame by expanding the 2622 
riser bar with a pivoting turnbuckle.  The turnbuckle shall be A.I.S.I 1020 BHN 149 zinc 2623 
plated and dipped in Linebacker rust inhibitor.  The turnbuckle shall pivot on 3/8-inch 2624 
diameter roll pins placed in double shear.  The roll pins shall be type 302 stainless 2625 
steel.  Forged turnbuckle rod ends shall be A.I.S.I C-1030 steel, heat treated BHN 2626 
240, and Zinc plated with Dichromate finish.  The riser bar shall be 3/4-inch wide hot 2627 
rolled steel conforming to A.I.S.I 1020 (ASTM A-36).  The rise bar height will equal the 2628 
depth of the new asphalt pavement layer.  The steel skirt shall be 12 gauge A.I.S.I. 2629 
1020 steel (ASTM A-36) and G-90 galvanized.  Steel adjustment rings shall be as 2630 
manufactured by American Highway Products Ltd., or approved equal. 2631 


 2632 
G. TRAFFIC CONTROL DEVICES   2633 
 2634 
 All traffic control signs, non-metallic drums, cones and tubular markers, barricades, temporary 2635 


pavement markings, warnings lights, flashing arrow panels, portable changeable message 2636 
signs, etc., shall conform to the "Manual on Uniform Traffic Control Devices" (MUTCD) 2637 
published by the U.S.D.O.T., any supplements to the MUTCD adopted by N.C.D.O.T., and 2638 
Charlotte Department of Transportation’s WATCH (Work Area Traffic Control Handbook) 2639 
Manual – Section 17 – Temporary Traffic Control Zone Devices as applicable. 2640 


 2641 
Traffic control devices shall conform to the requirements of Section 1089 – Traffic Control of 2642 
the North Carolina Department of Transportation’s Standard Specification for Road and 2643 
Structures dated July 2006.   All traffic control devices shall be reflective fluorescent orange 2644 
and shall conform to NC_DOT Section 1093.  Reflective material shall  meet the requirements 2645 
of ASTM D-4956. 2646 


 2647 
H. EROSION CONTROL 2648 
 2649 
 1. Seed:  All seed shall be labeled to show that it meets the current requirements of the 2650 


North Carolina Seed Law.  Seed shall have been tested within the six (6) months 2651 
immediately preceding its use.  Further specifications for each seed item are given 2652 
below:   2653 


 2654 
  a. Kentucky Fescue #31:  Minimum 98% pure live seed; maximum 1% weed 2655 


seed; minimum 90% germination.   2656 
 2657 
  b. Sericea Lespedeza (Scarified and Unscarified):  Minimum 98% pure live seed; 2658 


maximum .50% weed seed; minimum 85% germination.  Scarified may include 2659 
20% hard seed.   2660 


  2661 
  c. Rye Grass (Annual):  Minimum 98% pure live seed; maximum .10% weed 2662 


seed; minimum 85% germination.   2663 
 2664 
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  d. Sudangrass:  Minimum 98% pure live seed; maximum .25% weed seed; 2669 
minimum 85% germination.   2670 


 2671 
  e. Certification/Supplier:  The contractor shall furnish the State's Landscape 2672 


Supervisor in Albemarle, North Carolina (for work in Department of 2673 
Transportation rights-of-ways) and the City's Construction Engineer (for all 2674 
work) the name of the supplier of seed, the seed type and the total amount (not 2675 
seed rate) to be used in restoring disturbed groundcover.  This information 2676 
shall be furnished at least four (4) weeks prior to reseeding operations so that 2677 
quality tests can be made by the appropriate controlling agency.  Seed 2678 
containing prohibited noxious weed seed shall not be accepted.  Seed shall 2679 
conform to the state law restrictions for restricted noxious weeds.   2680 


 2681 
 2. Fertilizer:  All fertilizer for undeveloped areas shall have minimum 5-10-10 analysis or 2682 


a comparable 1-2-2 ratio.  All fertilizer for established lawn areas shall have a 2683 
minimum 10-10-10 analysis or a comparable 1-1-1 ratio.  All fertilizer shall be uniform 2684 
in composition, dry and free flowing and shall be delivered to the job site in the original 2685 
unopened containers, each bearing the manufacturer's guaranteed analysis.  Any 2686 
fertilizer which becomes caked or otherwise damaged will not be accepted.  The 2687 
quality of all fertilizer and all operations in connection with furnishing same, shall 2688 
comply with the current requirements of the North Carolina Fertilizer Law and with the 2689 
current applicable Rules and Regulations adopted by the North Carolina Board of 2690 
Agriculture.   2691 


 2692 
 3. Lime:  All lime shall be finely ground limestone (Dolomite) containing not less than 2693 


90% total calcium carbonate equivalents.  Lime shall conform to the specifications of 2694 
the North Carolina Department of Agriculture for Agricultural Grade.   2695 


 2696 
 4. Superphosphate:  All superphosphates shall be composed of finely ground phosphate 2697 


rock, as commonly used for agricultural purposes, containing not less than 20% 2698 
available phosphoric acid.   2699 


 2700 
 5. Mulch:  All mulch shall be small grain or tame hay.  Small grain or tame hay shall be 2701 


furnished undamaged, air dried, threshed and free of undesirable weed seed.   2702 
 2703 
 6. Erosion Control Fabric:  Material shall be as specified in the Environmental Protection 2704 


Section of these specifications per Erosion Control Standard Detail 6.62. 2705 
 2706 
 7. Jute Netting Or Thatching:  All jute shall be of a uniform open plain weave of single 2707 


jute yarn, 18-inches in width (1").  The yarn shall be of loosely twisted construction and 2708 
shall not vary in thickness by more than one-half (1/2) its normal diameter.   2709 


 2710 
  There shall be 78 warp ends (2), per width of netting; 41 weft ends (1), per linear yard; 2711 


and the weight shall average 1.22 pounds (5%) per linear yard of netting.  Wire staples 2712 
shall be machine made of No. 11 gauge new steel wire formed into a “U” shape.  The 2713 
size when formed shall be not less than 6-inches in length with a throat of not less 2714 
than 1-inch wide. Jute shall be anchored into place in accordance with the 2715 
manufacturer's requirements.  Installation shall only be at the direction of the Engineer.   2716 


 2717 
 8. Erosion Control Blanket:  Erosion control blankets shall be manufactured from wood 2718 


fiber, straw, coconut fiber or other degradable material woven into a mat and secured 2719 
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with photo degradable plastic mesh or biodegradable thread.  The backing mesh shall 2722 
be a maximum of 1” x 1”.  Blankets shall be a minimum 47-inch wide and weigh 0.975 2723 
pounds per square yard, with a tolerance of plus or minus 10 percent.  At least 80 2724 
percent of the fibers shall be 6 inches or more in length.  Wire staples shall be 2725 
machine made of No. 11 gauge new steel wire formed into a “U” shape.  The size 2726 
when formed shall be not less than 6-inches in length with a throat of not less than 1-2727 
inch wide.  Blankets shall be installed according to manufacturers recommendations 2728 
where directed by the Engineer.  The following manufacturers are approved:  2729 
American Excelsior  Company Curlex brands or approved equal. 2730 


 2731 
9. Gabions:  Gabions shall be manufactured from zinc coated steel wire mesh (minimum 2732 


H-gauge) to form rectangular units.  The front, base, back and lid shall be woven into a 2733 
single unit and the ends and diaphragms shall be factory connected to the base.  The 2734 
individual units shall be installed per the manufacturers instructions and filled with hard 2735 
durable, clean stone from 4-8 inches inside or as approved by the Engineer. 2736 


 2737 
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 DETAILED SPECIFICATIONS FOR SANITARY SEWER CONSTRUCTION 1 
 2 
The Contractor shall furnish all materials, equipment and labor required to construct the project as 3 
outlined in these specifications and accompanying plans. 4 
 5 


INCLEMENT WEATHER  6 
 7 
Work shall not be performed when weather creates work site conditions that are unsafe for 8 
workmen or for the general public, or prevent performance of contract provisions. Inclement 9 
weather conditions shall be defined as weather extremes (daily rainfall exceeding one tenth 10 
(0.10") inch) which exceed the anticipated inclement weather days indicated in the chart 11 
below: 12 
 13 
 
 MONTHLY ANTICIPATED INCLEMENT WEATHER DAYS 
 
JAN 


 
FEB 


 
MAR 


 
APR 


 
MAY 


 
JUN 


 
JUL 


 
AUG 


 
SEP 


 
OCT 


 
NOV 


 
DE
C 


 
 7 


 
 6 


 
 7 


 
 5 


 
 6 


 
 5 


 
 6 


 
 7 


 
 4 


 
 4 


 
 6 


 
 6 


 14 
Partial months at the beginning and ending of the contract period will be prorated 15 
proportionally.  Inclement weather occurring on holidays, Saturdays, or Sundays are 16 
included in the Chart above.  The Contractor shall take into consideration these monthly 17 
anticipated inclement weather days when submitting his Bid, and therefore these calendar 18 
days are included in the contract time.  19 
 20 
The contractor and the project inspector will agree weekly on any days in which the rainfall 21 
exceeded one tenth (0.10") inch at the project site.  The contractor will submit a report to 22 
the Engineer monthly, indicating daily rainfall amounts and the dates when rainfall at the 23 
site exceeded one tenth (0.10") inch.  The Engineer will compare the actual inclement 24 
weather days to the anticipated inclement weather days on a monthly basis.   25 
 26 
At the end of each calendar quarter, the Engineer will submit a report to the Contractor, 27 
indicating any adjustment in the contract period for inclement weather days.  Adjustments to 28 
the contract period will be based on a comparison for the entire calendar quarter. 29 
 30 
The Engineer will consider special conditions caused by inclement weather or by continuing 31 
adverse weather patterns on a case by case basis.  Such request must be submitted in 32 
writing to the Engineer within seven calendar days of the occurrence(s) and must be fully 33 
documented with the cause and the effect of the occurrence(s) on critical path activities.  34 
Within 30 calendar days of receipt of a request from the Contractor, the Engineer will submit 35 
a report to the Contractor, indicating any adjustment in the contract period. 36 
 37 
The Contractor’s sole remedy for delays covered by this provision shall be an extension of 38 
contract time only. 39 
 40 
Rain Gauge:  The contractor will install rain gauges on the project sites to measure daily 41 
rainfall events.  Rain gauges shall be capable of measuring a minimum of 6-inches of water, 42 
and the size and type shall be subject to approval of the Engineer.  Gauges shall be 43 
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centrally placed on the construction site.  On linear projects, they shall be placed at no less 1 
often than one mile intervals.  Location of rain gauges shall be subject to approval of the 2 
Engineer. The gauges shall be read, recorded and emptied daily substantially at the same 3 
time, i.e. 24 hour intervals.  Non-work days and City Holidays are excluded from this 4 
requirement.  The contractor shall submit a rainfall report to the project inspector weekly, 5 
indicating the amount of rain each day at each rain gauge.  The rain gauge reports shall be 6 
used to conjunction with the erosion control monitoring and maintenance and inclement 7 
weather analysis.   Monthly payment requests will not be processed until complete rain 8 
gauge reports have been submitted and reviewed. 9 


 10 
A. HANDLING AND STORAGE OF MATERIALS 11 
 12 
  13 


The Contractor shall be responsible for the safe storage of materials furnished by or to him, 14 
and accepted by him and intended for the work, until they have been incorporated in the 15 
completed project.  The interior of all pipe, manholes and other accessories shall be kept 16 
free from dirt and foreign materials at all times.   17 


 18 
1.  Transportation of Materials and Equipment:  The Contractor and his Suppliers are 19 


directed to contact the North Carolina Department of Transportation to verify axle 20 
load limits on State maintained roads (and bridges) which would be used for hauling 21 
of equipment and materials for this project.  The Contractor and his Suppliers shall 22 
do all that is necessary to satisfy the Department of Transportation requirements and 23 
will be responsible for any damage to said roads which may be attributed to this 24 
project.    25 


 26 
All materials required to construct this project shall be furnished by the contractor 27 
shall be delivered and distributed at the site by the Contractor or his material 28 
supplier.   29 


 30 
2. Loading and Unloading Materials: Ductile iron pipe and cast iron accessories shall 31 


be loaded and unloaded by lifting with hoists or skidding so as to avoid shock or 32 
damage.  Concrete pipe, clay pipe, PVC pipe and precast manholes will be unloaded 33 
with hoists and/or as recommended by the respective manufacturers.  Under no 34 
circumstances shall such materials be dropped.  Pipe handled on skidways shall not 35 
be skidded or rolled against pipe already on the ground.   36 


 37 
3. Responsibility for Materials on Site:  In distributing the material at the site of the 38 


work, each piece shall be unloaded opposite or near the place where it is to be laid 39 
in the trench.  Each piece shall be redundantly chocked at each end to prevent 40 
movement or rolling.  Pedestrian or vehicular traffic shall not be unduly 41 
inconvenienced in placing of material along the streets or right-of-way, as applicable.   42 


 43 
The Contractor will string in advance no more than the amount of pipe and material 44 
that can be installed within two (2) weeks unless approved by the Engineer.  All the 45 
materials shall be placed in such a manner as not to hinder access, endanger or 46 
impede traffic, create a public nuisance or endanger the public.  47 
 48 
Materials strung through residential areas (or any area with maintained lawns) shall 49 
be placed in such a manner as not to restrict normal lawn maintenance, and must 50 
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either be installed within two (2) weeks or removed to an approved storage yard, as 1 
required by the Engineer.   2 


 3 
4. Material and Equipment Storage Sites:  The Contractor will be responsible for 4 


locating and providing storage areas for construction materials and equipment.  5 
Unless prior written consent from the owner of the proposed storage area is received 6 
by this Department, the Contractor will be required to store all equipment and 7 
materials within the limits of the project site or the limits of the sanitary sewer right-8 
of-way and temporary construction easement provided.  The materials and 9 
equipment storage shall comply with all local and state ordinances throughout the 10 
construction period.  Material and equipment may only be stored within road right-of-11 
way if approved by the controlling agency.  Bulk storage of stacked materials shall 12 
not be permitted in or along road right-of-ways. 13 


 14 
Storage sites shall be fenced with adequate protection to reasonably prevent the 15 
public from entering the site.  The Contractor shall be responsible for the 16 
safeguarding of materials and equipment against fire, theft, and vandalism and in a 17 
manner which does not place the public at risk, and shall not hold the City 18 
responsible in any way for the occurrence of same.   19 


 20 
5. Care of Coatings and Linings:  Pre-cast manholes, pipe and fittings, including frames 21 


and covers, steps, straps, etc., shall be so handled that the coating or lining will not 22 
be damaged.  If, however, any part of the coating or lining is damaged, the repair 23 
shall be made by the Contractor at his expense in a manner satisfactory to the 24 
Engineer.   25 


 26 
CONSTRUCTION LAYOUT 27 
 28 
Prior to construction, the Engineer will provide the following construction layout for each 29 
pipeline project: 30 
 31 
(A) Centerline of each proposed manhole, structure and/or centerline of proposed end of 32 


main will be established and offset referenced.   33 
(B) Begin and end point of proposed mainline dry bore with steel encasement or tunnel 34 


will be established and offset referenced centerline. 35 
 36 
Permanent or temporary bench marks will be established at or near: 37 
 38 
(A) Connection to existing main, 39 
(B) Each proposed manhole, 40 
(C) Proposed end of main, 41 
(D) Proposed piers, and/or 42 
(E) Mainline bore with encasement or tunnel. 43 
 44 
The Contractor is responsible for protecting these control points until construction is 45 
complete.  All other construction layout and surveying, which may be required for 46 
construction, shall be provided by the Contractor. The Contractor is responsible for 47 
determining the amount of additional construction layout and surveying that may be 48 
required to complete construction. 49 


 50 
 51 
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EQUIPMENT IDENTIFICATION SIGNS 1 
 2 
All motorized construction equipment, trucks, vehicles, and storage trailers, etc. used 3 
(owned, leased, rented or borrowed) by the Contractor shall be equipped with a pair of 4 
identification signs.  Delivery vehicles (furnished by the manufacturer or supplier, and) used 5 
exclusively for delivery of construction materials to the construction site are excluded from 6 
this requirement.  Vehicles used for delivery/removal of construction materials to/from the 7 
construction site are NOT excluded from this requirement. Vehicles used exclusively for the 8 
delivery of the contractor’s construction equipment to the construction site are excluded 9 
from this requirement. The signs are intended to provide public awareness of the 10 
Contractor’s involvement in this project.  The signs shall be permanently or magnetically 11 
attached to each side of the equipment at all times. Signs shall conform to the following 12 
general requirements: 13 
 14 
1. Size - one (1.0) square foot (minimum), 15 
2. Vinyl lettering shall be appropriately sized, based on sign size, 16 
3. Commercially produced for outdoor use, 17 
4. Lettering (or background) shall be reflective, and, 18 
5. Contain minimum information of: 19 


(a) Contractor’s Name, 20 
(b) Contractor’s City and State of Business, 21 
(c) Contractor’s Business Phone Number (include area code if outside local 22 


calling area). 23 
 24 
All motorized construction equipment, trucks, vehicles, and storage trailers, etc. used 25 
(owned, leased, rented or borrowed) by any Sub-Contractor on this project shall be 26 
equipped with a pair of identification signs.  Delivery vehicles (furnished by the 27 
manufacturer or supplier, and) used exclusively for delivery of construction materials to the 28 
construction site are excluded from this requirement.  Vehicles used for delivery/removal of 29 
construction materials to/from the construction site are NOT excluded from this requirement. 30 
Vehicles used exclusively for the delivery of the contractor’s construction equipment to the 31 
construction site are excluded from this requirement. 32 
 33 
The signs shall include all information indicated above and shall include a header statement 34 
as follows: “THIS EQUIPMENT UNDER CONTRACT TO”, or “UNDER CONTRACT TO”.  35 
The signs shall be mechanically or magnetically attached to each side of the equipment at 36 
all times.  The minimum size shall be one (1.0) square foot. 37 
 38 
In lieu of equipment identification signs, the contractor, or sub-contractor may substitute, at 39 
site specific locations (such as a bore pit or tunnel pit), when approved by the Engineer, 40 
post mounted identification signs of at least six (6.0) square feet.  These signs shall include 41 
the specified information (with lettering appropriately sized) and shall be located for public 42 
viewing as approved by the Engineer. 43 
 44 
Signs which are defaced, vandalized, removed or damaged, or which become obsolete 45 
shall be replaced within 48 hours. 46 
  47 
CONTRACT IDENTIFICATION SIGNS 48 
 49 
The Contractor shall provide contract identification signs to be displayed at construction 50 
sites.  The exact number of signs and placement shall be as shown on the construction 51 
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plans, as specified in the Special Provisions, and/or as approved by the Engineer.  The 1 
signs are intended to provide public awareness of the Contract, CMUD, and the 2 
Contractor’s involvement in this project.  Contract signs shall be displayed in prominent 3 
locations along the construction sites.   4 
 5 
Contract identification signs shall be installed within the initial five (5) calendar days of the 6 
contract period.  Contract identification signs shall remain in place at the construction sites 7 
until all final restoration is completed, and removal has been approved by the Engineer.  8 
Additional signs may be required to meet this requirement, based on the Contractor’s 9 
construction methods and schedule. 10 
 11 
Signs, which are defaced, vandalized, removed or damaged, or which become obsolete 12 
shall be replaced within five (5) working days.   13 
 14 
Project identification signs shall conform to the following minimum requirements: 15 
 16 
1. Size - 8 feet high by 4 feet wide (minimum), 17 
2. 3/4" medium density overlay or other approved material, 18 
3. Commercially produced for outdoor use, 19 
4. Background shall be white, with vinyl lettering in Pantone (PMS) 286 blue or black, 20 


unless otherwise approved. 21 
5. The Charlotte crown logo shall have the “Charlotte Mecklenburg Utilities” signature 22 


under it.  The crown logo shall be Pantone (PMS) 286 blue or black.  The logo shall 23 
be provided in TIFF, JPG or BMP file types. 24 


6. Contract specific information shall be provided by CMUD at the pre-construction 25 
conference, or earlier upon request, 26 


7. Support posts shall be pressure treated 4" x 4" timber posts with a minimum 2.5 feet 27 
embedment. 12" post holes shall be filled with concrete or compacted crushed stone. 28 


8. Sign shall be a proper distance above the prevailing grade to provide public viewing, 29 
9. Shop drawing (to scale) with complete contract specific information shall be 30 


approved prior to sign production, and, 31 
10. General layout and information shall be provided as indicated in the Standard Detail. 32 
 33 
Alternate sign layouts and requirements may be required as may be included in project 34 
construction plans or Special Provisions. 35 


 36 
B. CONNECTION TO EXISTING SEWERS 37 
 38 
 Tie-ins to existing activated sewer lines will be allowed when proper precautions are taken to 39 


protect the existing main.  Tie-ins to existing unactivated sewer lines not installed under the 40 
same contract will not be allowed without written approval from all parties involved (CMUD, 41 
contractors, contract holders, etc.).  The Contractor will be required to install watertight 42 
masonry plugs in the proposed pipeline at the existing manhole and at the first proposed 43 
manhole until all construction and pipe and manhole testing is complete.  If the proposed 44 
sewer does not begin at an existing manhole, a straddle type manhole as shown on the 45 
Standard Details will be constructed over (and around) the undisturbed existing pipeline and 46 
the proposed pipeline plugged as specified.  The existing pipeline will not be cut into and the 47 
new invert formed until all testing has been successfully completed.  Any connection with 18-48 
inch and smaller pipe at an existing precast or cast-in-place manhole will require the 49 
Contractor to core the necessary opening through the manhole wall.  Connections to existing 50 
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manholes with 21-inch and larger pipe may be cored or sawed as approved by the Engineer.  1 
Jackhammer or sledgehammer break-in to the manhole is not permitted. 2 


 3 
 1. Temporary Watertight Plugs:  The Contractor shall install temporary watertight plugs in 4 


the proposed sewer line at any manhole that is incomplete, at the open end of the 5 
pipeline prior to leaving the job site daily (or for lunch breaks) and elsewhere as 6 
dictated by good engineering and construction practices.  All installed pipe shall be 7 
backfilled or otherwise securely tied down to prevent flotation in the event water enters 8 
or rises in the trench.  The pipe system shall be watertight during any absence of the 9 
Contractor form the project site. 10 


 11 
  The plugs as installed shall prevent infiltration or the introduction of any foreign 12 


material into either the existing or proposed systems.   13 
 14 
  The City will not accept any pipeline or manhole which contains any silt, sedimentation 15 


or other foreign material, within.  The Contractor shall at his own expense flush, clean 16 
and vacuum or otherwise cause the line (and manholes) to be cleaned out without any 17 
discharge into the existing system.   18 


 19 
  Upon completion of all construction, the Contractor will be responsible for the 20 


complete removal of all watertight plugs, in the sequence necessary to allow testing 21 
and subsequent activation, all under the review of the Engineer.   22 


 23 
 2. Scheduling:  When the flow of an existing sewer must be interrupted and/or bypassed, 24 


the Contractor shall, before beginning any construction, submit a work schedule which 25 
will minimize the interruption and/or bypassing of wastewater flow during construction.  26 
This schedule must be approved by the appropriate controlling agencies and Engineer 27 
and may require night, holiday, and/or weekend work. 28 


 29 
 3. Bypass Pumping: If pumping is required, the primary pump shall be sized to pump the 30 


peak hourly flow.  An identical sized standby pump shall be on site in the event of 31 
failure of the primary pump.  The primary and standby pump shall be plumbed in 32 
parallel so no changes in piping is required to start the standby pump other than 33 
operation of valves.  If, at any time during construction, effluent from the existing sewer 34 
is not fully contained by the bypass system, gravity service will be restored by a 35 
temporary tie to the new construction and work shall be suspended until the problem is 36 
resolved to the satisfaction of the Engineer.  The Contractor shall be responsible for 37 
any fines levied as a result of effluent reaching the creek.  The Contractor will be 38 
required to verify his method of handling sewer flows during construction by pumping 39 
at peak flows for 3 hours as approved by the Engineer.  When pumps are to be used 40 
around the clock, the pump site will be maintained by contractor personnel around the 41 
clock.  42 


 43 
C. EXISTING UTILITIES 44 


 45 
The following utilities are known to own and maintain underground utilities in Mecklenburg 46 
County and are to be contacted to confirm underground utilities: 47 


 48 
Aqua Source Utilities 49 
AllTel Carolina, Inc. 50 
AT & T  51 
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Bell South 1 
Carolina Water  2 
Charlotte Department of Transportation 3 
Charlotte-Mecklenburg Utility Dept.  4 
Colonial Gas Company 5 
CSI 6 
CTC Communications  7 
Duke Energy Company 8 
Energy United 9 
Heater Utilities 10 
Mid-South Water 11 
MCI 12 
NC Department of Transportation 13 
Piedmont Natural Gas 14 
Pineville Telephone Company 15 
Plantation Gas Pipeline 16 
Public Service Gas Company 17 
Quest 18 
Sprint 19 
Transco Gas Company 20 
Time Warner Cable 21 
US LEC of North Carolina 22 
Williams Pipeline 23 
WindStream 24 


 25 
Other utilities may not be listed here but may be shown on the construction plans.  The 26 
Contractor shall adhere to the provisions of the 1985 Underground Damage Prevention Act.  27 
To assist the Contractor in meeting the requirements of this law, there is a "one call system" 28 
called "NC ONE-CALL" which can be reached at 1-800-632-4949 or 811.  It will be the 29 
Contractor's responsibility to contact NC ONE-CALL and/or these utility companies for 30 
locations of their existing utilities.  It will be sole responsibility of the Contractor to coordinate 31 
with Duke Energy Company and Bell South Company for relocating or stabilizing any 32 
existing poles which will be disturbed by construction of proposed mains. Utility locations 33 
shown on the plans are approximate and shall be field verified prior to construction in the 34 
area. 35 
 36 


 The Contractor will be required to excavate to determine the precise location of utilities, or 37 
other underground obstructions, which are shown on the Construction Plans.  Such location 38 
and excavation shall be at least 500 feet ahead of construction or as noted in the Special 39 
Provision Section of this document.  40 


 41 
 All utility owners will be notified prior to excavation as required by the 1985 Underground 42 


Damage Prevention Act.  Owners who are members of NC ONC-CALL may be notified in 43 
accordance with current NC ONE-CALL procedures.  The Charlotte-Mecklenburg Utility 44 
Department is a NC ONE-CALL member.  The Contractor will be fully responsible for damage 45 
to any utilities if the owners have not been properly notified as required by the Underground 46 
Damage Prevention Act.  47 


  48 
 Utility owners may, at their option, have representatives present to supervise excavation in 49 


the vicinity of their utilities.  The cost of such supervision, if any, shall be borne by the 50 
Contractor. 51 
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 1 
 Conflicts with underground utilities may necessitate changes in alignment and/or grade of this 2 


construction.  All such changes will be approved by the Engineer before construction 3 
proceeds.   4 


 5 
 When underground obstructions not shown on the Construction Plans are encountered, the 6 


Contractor shall promptly report the conflict to the Engineer and shall not proceed with 7 
construction until the conflict is resolved by the Engineer.   8 


 9 
The proposed construction may be located near existing utility pole and guy wires along the 10 
project route.  The Contractor shall make all necessary arrangements with the various 11 
utilities to protect the poles and guy wires and make any necessary relocation of same, if 12 
field conditions require, as determined by the Engineer and the utility owners, and at no cost 13 
to the Charlotte Mecklenburg Utility Department. 14 


 15 
 Whenever a sewer main crosses under other utility lines (gas, telephone conduit, storm drain, 16 


etc.) there shall be 2 feet clearance between the top of the sewer and the bottom of the 17 
affected utility.  In order to provide support to both utilities, stone bedding shall be used from 18 
6-inches below the sewer to the top of the other utility from one foot outside the utility trench.  19 
If this clearance is not possible, the sewer line shall be Ductile Iron Pipe from one foot outside 20 
the utility trench with a minimum length of 10 feet. 21 


 22 
 Whenever a sewer main crosses over other utility lines (storm drain, gas, encased or capped 23 


telephone conduit, etc.) the following will apply: 24 
 25 
  For VCP sewer lines – For crossing angles between 45 and 90 degrees, the sewer 26 


line shall be DIP from one foot outside the utility trench with a minimum length of 10 27 
feet. For crossing angles less than 45 degrees, the sewer line shall be DIP from one 28 
foot outside the utility trench with a minimum length of 20 feet.  The DIP shall extend 29 
past the utility sufficient length to allow it to enter the trench box when install next to 30 
the utility. 31 


 32 
  For PVC sewer lines - There shall be one foot clearance from the top of the utility to 33 


the bottom of the sewer. If this clearance is not possible the sewer line shall be ductile 34 
iron pipe.  For crossing angles between 45 and 90 degrees, the sewer line shall be 35 
DIP from one foot outside the utility trench with a minimum length of 10 feet.  For 36 
crossing angles less than 45 degrees, the sewer line shall be DIP from one foot 37 
outside the utility trench with a minimum length of 20 feet.  The DIP shall extend past 38 
the utility sufficient length to allow it to enter the trench box when install next to the 39 
utility. 40 


 41 
 42 


OVERHEAD HIGH-VOLTAGE LINE SAFETY 43 
 44 
The proposed construction may be located near existing high voltage lines..  The Engineer 45 
has or will make all necessary arrangements with the various utilities to protect lines and the 46 
public.  The Charlotte Mecklenburg Utility Department and the Contractor shall adhere to 47 
the provisions of "ARTICLE 19A - OVERHEAD HIGH-VOLTAGE LINE SAFETY ACT - 48 
State Statute 95-229", as amended January 1, 1999, and as may be amended.  49 
"High-voltage line" is defined as all aboveground electrical conductors of voltage in excess 50 
of 600 volts measured between conductor and ground.  All costs associated with the 51 
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Contractor’s responsibilities under this Act shall be included in the established items in the 1 
bid document. 2 
 3 
PROTECTION OF EXISTING STORM DRAINAGE 4 
 5 
In addition to preventing or repairing any physical damage to existing storm drainage, the 6 
Contractor shall protect existing catch basins to prevent sedimentation within said storm 7 
drainage.  The Engineer may require the physical inspection of the storm drainage to 8 
determine the existence of sedimentation, which can be attributed to this construction and if 9 
existing, the Contractor will do all that which is necessary (vacuum, etc.) to return the storm 10 
drains to their original operating condition. 11 


 12 
D. SEWER MAIN/WATER MAIN CLEARANCE 13 
 14 
 When a sewer main or sewer lateral crosses or is parallel to an existing water main, the 15 


Contractor shall install ductile iron pipe (including sewer laterals) for the sewer main and 16 
water main as described below.   17 


 18 
 1. Vertical Separation Of Sewer Mains & Water Mains:   Whenever it is necessary for a 19 


sewer main to cross under a water main with less than 18-inches of vertical 20 
separation, the sewer main and water main shall be constructed of ductile iron pipe, 21 
with joints meeting water main standards, for a distance of 10 feet on each side of the 22 
point of crossing.   23 


  24 
  Whenever it is necessary for a sewer main to cross over a water main, the sewer main 25 


and water main shall be constructed of ductile iron pipe, with joints meeting water 26 
main standards, for a distance of 10 feet on each side of the point of crossing.   27 


 28 
 2. Horizontal Separation of Sewer Mains and Water Mains:  Sewer mains shall be laid at 29 


least 10 feet horizontally from existing or proposed water mains unless local conditions 30 
or barriers prevent a 10-foot horizontal separation.  In that case, the sewer main will 31 
be laid in a separate trench, with the elevation of the bottom of the water main at least 32 
18-inches above the top of the sewer.  When these conditions are not met, the sewer 33 
main and water main shall be constructed of Ductile Iron Pipe with joints meeting 34 
water main standards. 35 


 36 
 3. Horizontal Separation Of Sewer Mains and Water Wells:  Sewer mains and sewer 37 


laterals shall be installed at least 100 feet from water wells.  Where this separation is 38 
not possible the sewer main or sewer lateral shall be made entirely of ductile iron pipe.  39 
Sewer mains, and sewer laterals shall not be installed within 25 feet of any private well 40 
or within 50 feet of any community well. Ends of sewer laterals shall not be directed 41 
toward the 25 feet restricted area of a private well, to limit the property owner’s 42 
plumber from crossing this area.  Where the 25 feet separation is not possible for a 43 
private well, a variance must be issued by Mecklenburg County Public Health and NC-44 
DENR.  With an approved variance, the sewer main may be placed within 25 feet of 45 
the private, but not within 10 feet of the private well, when constructed with ductile iron 46 
pipe and steel casing pipe.  The casing pipe and sewer main must pass a hydrostatic 47 
test with zero allowable leakage. 48 


 49 
 50 
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4. Horizontal Separation Of Sewer Manholes and Water Wells: Sewer manholes shall 1 
not be installed within 100 feet of a water well.  Where the separation is not possible 2 
for a private well, a variance must be issued by Mecklenburg County Public Health 3 
and NC-DENR.  With an approved variance, the sewer manhole may be placed within 4 
100 feet of the private when constructed with watertight joints, and watertight frames 5 
and covers with camlocks.  The completed manhole must pass a hydrostatic test with 6 
zero allowable leakage. 7 


 8 
E. CLEARING 9 
 10 
 Unless otherwise specified, the entire permanent right-of-way shall be cleared and all stumps, 11 


limbs and trash removed and disposed of at an approved location.  When the sewer line is 12 
installed in undeveloped/non-maintained areas (woods), stumps can be left flush with the 13 
ground if they are outside the trench excavation.  Stumps must be removed from all 14 
maintained areas (yards, lawns, road right-or-ways, etc.).   15 


 16 
Clearing by way of mechanical tree grinders shall be permitted in undeveloped and non 17 
maintained areas.  Mechanical tree grinding equipment may also be used in maintained areas 18 
with prior written approval of the property owners. Mechanical tree grinding equipment may 19 
be used in public road right-of-ways, if the contractor can demonstrate the clearing is safe and 20 
does not impose any unreasonable danger to the public, as determined by the Engineer.  21 
Chips from grinding may be spread over the sewer easement to provide temporary ground 22 
cover in undeveloped and non-maintained areas.  In maintained areas, chips from grinding 23 
shall be completely removed unless prior written approval is obtained from the property 24 
owner.  In street and road right-of-ways, chips from grinding shall be completely removed, 25 
unless approved by the controlling agency and the Engineer. 26 


 27 
 Temporary construction easements will be cleared and all stumps, limbs and trash removed 28 


and disposed of at an approved location, unless otherwise approved by the Engineer.  When 29 
selective clearing is approved, specimen trees may be left standing as stipulated in Special 30 
Provisions and/or right-of-way agreements.  No clearing or grubbing may be performed on 31 
rights-of-way except under review of the Project Inspector.  32 


  33 
 Useable timber and/or firewood may be left on adjoining property, off the permanent right-of-34 


way at the request of, or with the written consent of the property owner.  Such requests must 35 
be in writing and must release the City from any claims for improper disposal of timber.   36 


 37 
 The Contractor shall abide by all special conditions contained in the right-of-way agreements 38 


for this project.  When the right-of-way agreement specifies stacking timber or firewood 39 
adjacent to the right-of-way, a written release is not required. The Contractor shall verify cut 40 
lengths of timber/firewood for such placement and location with the property owner. 41 


 42 
  Fences removed during construction shall be replaced of the same material and to the same 43 


condition existing prior to the construction.  The Contractor may refer to the "Environmental 44 
Protection Section" contained herein for further instructions pursuant to right-of-way 45 
treatment.  46 


  47 
 The Contractor shall confine all his operations to the bounds as set forth in all rights-of-way 48 


agreements unless prior written approval of the current property owner is obtained and 49 
submitted to the Engineer for his approval.   50 


 51 
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F. EXCAVATION 1 
 2 
 All excavations for pipe laying, manholes, piers, drainage ditches, grading and any other 3 


excavation required for the proper completion of this contract shall be included herein.  4 
Sloping of trench walls shall not be permitted in or adjacent to existing road right-of-ways.  5 
Shoring, shielding or trench boxes shall be required.  Any over-excavation or void between 6 
the trench face and the shoring system shall be filled with granular material to maintain 7 
positive pressure on the soil face.  8 


 9 
Tabulated data sheets shall be provided by the manufacturer of shoring and shielding 10 
systems used in cuts less than 20 feet deep. Tabulated data sheets shall be signed and 11 
sealed by a Professional Engineer and provided by the Contractor for CMUD files.  The 12 
Contractor is responsible for providing a Professional Engineer’s approved trench design 13 
when the depth of cut exceeds 20 feet, as required by OSHA regulations.  The Contractor 14 
will provide the trench designs/details (signed and sealed by a Professional Engineer 15 
registered in North Carolina) for CMUD files.  16 


 17 
 Excavation within street rights-of-way shall be backfilled when left unattended for more than 1 18 


hour unless otherwise approved by the controlling agency and the Engineer. If approved, un-19 
backfilled excavations in street right-of-ways shall be barricaded and the excavation covered 20 
with structural steel plates.  Excavations within sewer/water rights-of-way shall be backfilled, 21 
barricaded, fenced or otherwise protected when left unattended for more than 1 hour.  22 
Fencing, barricades or other protection methods shall be designed to reasonably prevent 23 
people and large animals from entering the excavation. 24 


 25 
 1. Trench Excavation:  No more trench (50 LF) shall be opened in advance of the pipe 26 


laying than is necessary to expedite the work unless prior approval is given by the 27 
Engineer.  No more trench (50 LF) shall remain open in the rear of the pipe laying than 28 
is necessary to expedite backfill and compaction processes unless prior approval is 29 
given by the Engineer. Backfill and compaction operations shall be an ongoing 30 
operation throughout the work day.  Ground conditions and/or location requirements 31 
shall govern the amount of trench open at any one time as determined by the 32 
Engineer.   33 


 34 
  a. Trench Width:  The maximum trench width shall be as indicated for each type 35 


of pipe specified.  If the actual trench width exceeds the specified width, due to 36 
shoring methods, the contractor must obtain approval from the Engineer. 37 


 38 
   Trench width shall be measured between faces of cut at the top of the pipe 39 


bell.  If the Contractor varies from this requirement without prior approval of the 40 
Engineer, or if specified trench widths cannot be maintained, improved bedding 41 
and/or improved pipe material shall be installed as directed by the Engineer 42 
and without additional compensation. 43 


 44 
  b. Trench Bottom Conformation:  The excavation shall be made to the elevations, 45 


grades, and lines shown on the Construction Plans unless otherwise approved 46 
by the Engineer.  The trench bottom shall be excavated slightly above grade 47 
and cut down to the pipe grade by hand in the fine grading operation.  The 48 
trench bottom shall be true and even with bell holes at each joint to provide the 49 
barrel of the pipe with soil and/or granular bedding (as applicable) support for 50 
its full pipe length.  This should prevent point loading at the bells.  If the trench 51 
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bottom is inadvertently cut below grade, the Contractor shall fill it to grade with 1 
approved granular material and thoroughly tamped.   2 


 3 
   Pipe depth and/or soil conditions may dictate a granular embedment as 4 


specified below.  Such bedding shall also be shaped to allow adequate support 5 
of the pipe along the full length of the barrel.   6 


 7 
   If the trench passes either under or over another pipeline or previous 8 


excavation, the trench bottom in this area shall be tamped, if necessary, so the 9 
disturbed soil has approximately the same supportive strength as the native 10 
soil. 11 


 12 
 2. Excavation for Structures:  The excavation shall be made to the lines, grades and 13 


elevations shown on the Plans and Standard Details.  The area excavated shall be 14 
limited to no more than is necessary to allow the proper installation of the structure as 15 
determined by the Engineer. The excavation shall remain open no longer than is 16 
necessary to allow the proper and complete installation of the structure. 17 


 18 
  a. Structure Pit Bottom Conformation:  The pit bottom shall be true and even, and 19 


capable of supporting the structure as determined by the Engineer.  If the pit 20 
bottom is inadvertently cut below grade, the Contractor shall fill it to the proper 21 
elevation with approved compacted granular material capable of continually 22 
maintaining adequate supportive strength.   23 


 24 
 3. Excavation for Bore Pits:  The excavation shall be controlled by the limits of the 25 


existing rights-of-way and shall not exceed these without prior written approval of the 26 
current property owner.  The excavation shall be made to the proper elevation, line 27 
and grade as required to install the casing pipe as shown on the construction plans.  28 
Sloping of the bore pit walls shall not be permitted within the road right-of-way, or 29 
directly adjacent to the road embankment.  Shoring, shielding or bore pit box shall be 30 
required, unless approved by the controlling agency and the Engineer.  Any over-31 
excavation or void between the trench face and the shoring system shall be filled with 32 
granular material to maintain positive pressure on the soil face. Bore pit excavations 33 
shall be protected with interlocking concrete traffic control barriers to protect the work 34 
site and the public at large. 35 


 36 
  a. Bore Pit Conformation:  The pit bottom shall be true and even with adequate 37 


stabilization to maintain proper elevation and grade on the boring equipment 38 
for the duration of the bore.   39 


 40 
 4. Rock Excavation:  Rock excavation shall be defined as solid ledge rock that requires 41 


drilling and blasting, or hydraulic excavator mounted rock hammer for its removal.  42 
Soft, disintegrated rock that can be removed with a pick, track-hoe or hydraulic 43 
excavator and rock bucket shall not be classified as solid rock.   44 


 45 
  Boulders greater than one cubic yard in volume will also be considered rock 46 


excavation.  Smaller boulders and soft rock which in the opinion of the Engineer can 47 
be excavated by the use of a track-hoe or hydraulic excavator and rock bucket, 48 
without undue delay, shall not be classified as rock.   49 


 50 
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  Rock shall be removed to a minimum depth of six (6) inches below the pipe bell and to 1 
the trench widths specified for each size and type of pipe installed.  Rock around 2 
structures shall be removed to the same twelve (12) inch minimum as measured 3 
between vertical planes around the structure, but only to a depth necessary to allow 4 
proper installation.  Over excavation of rock, beyond that described above, due to the 5 
contractor’s removal methods, or for safety considerations, shall be the Contractor's 6 
responsibility. 7 


 8 
  When rock removal is necessary for pipeline installation either Type II, Type III or 9 


higher bedding types shall be installed as specified and directed by the Engineer.   10 
 11 
  All blasting shall be conducted in a manner as specified elsewhere in these 12 


Specifications.   13 
 14 
 5. Piling Excavated Material:  All excavated material shall be piled in a manner that will 15 


not endanger the work.  Excavated material will be piled a safe distance away from the 16 
edge of the excavation allowing room for an adequate angle of repose and if shoring, 17 
sheeting, and bracing is used to protect the excavation, no material will be piled within 18 
three (3) feet of the nearest edge.  Sidewalks, driveways, hydrants, valve pit covers, 19 
valve boxes, curb stop boxes, existing manholes, fire and police call boxes, or other 20 
utility controls shall be unobstructed and accessible until the work is completed.  21 
Gutters, catch basins, and natural watercourses shall not be obstructed or silted.   22 


 23 
  When working in close proximity with a creek channel or natural watercourse the 24 


Contractor shall pile all excavated material on the side of his excavation away from the 25 
watercourse.   26 


 27 
 6. De-watering:  The Contractor shall at all times provide and maintain ample means and 28 


equipment with which to remove and properly dispose of any and all water entering 29 
the excavation or other parts of the work and keep all excavations dry until such time 30 
as pipe laying, grading, backfill and compaction is completed and structures to be built 31 
therein are completed.   32 


 33 
  No water shall be allowed to rise around the pipe in unbackfilled trenches nor shall it 34 


be allowed to rise over masonry until the concrete or mortar has set (minimum 24 35 
hours).  All water pumped or drained from the work shall be disposed of in such a 36 
manner as to prevent siltation and erosion to adjacent property or other construction, 37 
or turbidity increases in any water course; injury to public health; degradation or 38 
damage to private or public property or to any portion of the work completed or in 39 
progress, or to roads or streets; or cause any impediment to the reasonable use of 40 
the site by others, by the use of silt filtration bags attached to the end of discharge 41 
hoses or other approved devices capable of retaining silt.  42 


 43 
 7. Shoring And Shielding: The Contractor shall comply with OSHA trenching and 44 


excavation regulations as revised in Subpart P of Part 1926 in the Federal Register.  45 
Shoring and/or shielding systems shall be used as specified in Subpart P to prevent 46 
caving of trench banks and to provide a safe excavation. 47 


 48 
  The Contractor will be responsible for excavation safety and shall designate his 49 


"competent person" (as defined in Subpart P) for the determination of proper 50 
shielding/shoring systems.  The Contractor’s competent person shall be at the 51 
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construction site during all work times that any excavation exist which requires 1 
personnel to enter the excavation.  Where more than one work site or excavation 2 
exists on a project, the contractor shall designate a competent person at each site or 3 
excavation.  All work shall stop in the absence of a competent person and all 4 
personnel shall immediately evacuate the excavation.  Work shall not resume until a 5 
meeting has been held between the Engineer and the Contractor, and the Contractor  6 
details changes in his safety policy to eliminate a reoccurrence.   7 


 8 
  If, in the opinion of the Engineer, the trench/excavation is not in compliance with 9 


OSHA regulations, the Engineer will  inform the Contractor that the site is unsafe.  10 
Continued unsafe conditions will be reported to the appropriate regulatory agency.  11 
The Contractor will be responsible for paying all fines resulting from safety violations.  12 


 13 
The Contractor will be required to provide a trench box or sheeting and shoring 14 
system in accordance with OSHA regulations.  The Contractor will not be allowed by 15 
the Engineer to slope trench walls.  The Contractor will be required to sheet, shore, 16 
work from within a shoring box, etc., and do all that is necessary to maintain minimal 17 
trench widths and still meet OSHA requirements for this construction.  Pipeline 18 
construction directly adjacent to existing roadways shall not be left open overnight.  19 
The Contractor will submit shoring details, when requested by the Engineer, for 20 
review and approval by the Controlling Agency. 21 
 22 
The Contractor is responsible for providing a Professional Engineer’s approved 23 
trench design when the depth of cut exceeds 20 feet, as required by OSHA 24 
regulations.  The Contractor will provide the trench designs/details (signed and 25 
sealed by a Professional Engineer registered in North Carolina) for CMUD files. The 26 
Contractor will not be allowed by the Engineer to slope trench walls.  27 
 28 
Tabulated data sheets shall be provided by the manufacturer of shoring and shielding 29 
systems used in cuts less than 20 feet deep. Tabulated data sheets shall be signed 30 
and sealed by a Professional Engineer and provided by the Contractor for CMUD files.   31 
 32 
Pipeline construction in or directly adjacent to existing roadways shall not be left 33 
open overnight.   34 


 35 
 36 


OPEN EXCAVATIONS 37 
 38 
Unattended open excavations are prohibited, unless specifically approved by the 39 
Engineer.  All excavations will be backfilled when unattended, unless 1-inch thick steel 40 
plates are placed on top of the excavation to completely seal off access to the trench.  41 
Interlocking concrete barriers are required at bore pits. 42 


 43 
WELLPOINT DEWATERING SYSTEM   44 
 45 
All structures, casings and pipes to be constructed, located or founded well below the 46 
natural groundwater table and adjacent streams shall be dewatered.  The Contractor 47 
shall construct and place all pipes, manholes, appurtenances and crushed stone 48 
bedding in the dry.  The Contractor shall maintain the water level a minimum of one foot 49 
below proposed bottom of excavation.  For purposes of the Contract, “in-the-dry” is 50 
defined as no free water inside the excavation.  Extensive groundwater handling will be 51 
required. 52 
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 1 
A) The Contractor shall, at all times during construction, provide and maintain proper 2 


equipment and facilities to lower the groundwater table below the excavation, to 3 
remove promptly and dispose of properly all ground and rain water entering 4 
excavations, and to keep such excavations dry so as to obtain a satisfactory 5 
undisturbed sub-grade foundation condition until the backfill has been placed and 6 
compacted to specifications.   7 


 8 
B) Pipes, casings and structures shall not be installed in water or submerged within 24 9 


hours after being placed.  Water shall not flow over new concrete within four days 10 
after placement.  Pipes not meeting this requirement shall not be paid for and shall 11 
be removed and reinstalled when the excavation is dry and stabilized as directed by 12 
the Engineer. 13 


 14 
C) Dewatering shall at all times be conducted in such a manner as to preserve the 15 


natural undisturbed bearing capacity of the sub-grade soils at the proposed bottom of 16 
the excavation. 17 


 18 
D) The Contractor shall furnish all materials and equipment and perform all work 19 


required to install and maintain the drainage systems he proposes for handling 20 
groundwater and surface water encountered during construction of structures, pipes 21 
and compacted fills. 22 


 23 
E) The Contractor shall provide for the disposal of the water removed from the 24 


excavation in such manner as shall not cause erosion, siltation or turbidity increases 25 
in any water course; injury to public health; degradation or damage to private or 26 
public property or to any portion of the work completed or in progress, or to roads or 27 
streets; or cause any impediment to the reasonable use of the site by others. 28 


 29 
F) Prior to excavation, the Contractor shall submit his proposed method of wellpoint 30 


dewatering and maintaining dry conditions to the Engineer for information.  However, 31 
such submittal shall not relieve the Contractor of the responsibility for the satisfactory 32 
performance of the system.  The Contractor shall be responsible for correcting any 33 
disturbance to natural bearing soils or damage to structures caused by an 34 
inadequate dewatering system or by interruption of the continuous operation of the 35 
system as specified. 36 


 37 
G) Complete details, specifications, manufacturer’s descriptive literature and other 38 


pertinent data of dewatering systems shall be submitted by the Contractor along with 39 
working drawings of the dewatering systems for all parts of the work. 40 


 41 
 42 
G. PIPE LAYING 43 
 44 
 In all instances pipe shall be laid in a workmanlike manner, true to line and grade, with bell 45 


ends facing up-grade in the direction of laying.  The various pipes referred to herein shall be 46 
handled, belled up and laid in accordance with the manufacturer's requirements and good 47 
engineering practices as defined in the various publications referenced in this document. The 48 
following requirements and/or standards of the Charlotte-Mecklenburg Utility Department 49 
shall govern this construction unless exceeded by other regulatory bodies.   50 


 51 
 1. Pipe Bedding:  Unless otherwise specified or noted on the Plans the following bedding 52 


classes are as commonly required by this Department.  53 
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 1 
When filter fabric is required to be placed over the granular bedding and pipe as shown 2 
on the Standard Detail, (ADD THE DETAIL) the fabric shall be Mirafi 140N or approved 3 
equal.  4 


 5 
 6 
  When granular material embedment is required, the Contractor will follow the layered 7 


procedure specified in Type I for soil placement, above the granular bedding, to an 8 
elevation one (1) foot above the top of the pipe bell.   9 


 10 
  a. Type I - Shaped Bottom Bedding:  The trench bottom shall be shaped so the 11 


pipe bears uniformly upon undisturbed native earth.  Soil shall then be placed 12 
by around the pipe and completely under the pipe haunches in uniform layers 13 
not exceeding six (6) inches in depth up to an elevation one (1) foot above the 14 
top of the pipe bell.   15 


 16 
   Each layer shall be placed and then carefully and uniformly compacted, so that 17 


the pipe is not damaged nor the alignment disturbed.  18 
 19 
  b. Type IA – Granular Shaped Bottom Bedding:  The trench bottom shall be 20 


shaped so the pipe bears uniformly upon undisturbed native earth.  The pipe 21 
haunches shall be filled with an approved stone to a vertical height of one-22 
fourth the outside diameter of the pipe bell for the pipe's entire length and for 23 
the entire width of the ditch.  Type IA granular shaped bottom bedding may be 24 
used in lieu of Type I shaped bottom bedding. Soil shall then be placed by 25 
around the pipe and completely in uniform layers not exceeding six (6) inches 26 
in depth up to an elevation one (1) foot above the top of the pipe bell.   27 


 28 
   Each layer shall be placed and then carefully and uniformly compacted, so that 29 


the pipe is not damaged nor the alignment disturbed.  30 
 31 
 32 
  b. Type II - Granular Material Embedment:  The trench bottom shall be undercut a 33 


minimum of six (6) inches below the pipe barrel grade and filled with an 34 
approved stone to an elevation such that the pipe will be completely and 35 
uniformly bedded to a vertical height of one-third the outside diameter of the 36 
pipe bell for the pipe's entire length and for the entire width of the ditch.  37 
Depending upon soil and ground water conditions, greater depths (undercut) 38 
may be required to create a stable condition.  Type II granular material 39 
embedment shall be used as directed by the Engineer.   40 


 41 
  c. Type III - Granular Material Embedment:  The trench bottom shall be undercut 42 


a minimum of six (6) inches below the pipe barrel grade and filled with an 43 
approved stone to an elevation such that the pipe will be completely and 44 
uniformly bedded to vertical height of one-half the outside diameter of the pipe 45 
bell for the pipe's entire length and for the entire width of the ditch.  Depending 46 
upon soil and ground water conditions, greater depths (undercut) may be 47 
required to create a stable condition.  Type III granular material embedment 48 
shall be used as directed by the Engineer.   49 


 50 
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d. Type IV – Granular Material Embedment:  The trench bottom shall be 1 
undercut a minimum of six (6) inches below the pipe barrel grade and filled 2 
with an approved stone to an elevation such that the pipe will be completely 3 
and uniformly bedded to a vertical height equal to the outside diameter of the 4 
pipe bell for the pipe’s entire length and for the entire width of the trench. 5 
Depending upon soil and ground water conditions, greater depths (undercut) 6 
may be required to create a stable condition. Type IV granular material 7 
embedment shall be used as directed by the Engineer. 8 
 9 


e. Type V – Granular Material Embedment:  The trench bottom shall be 10 
undercut a minimum of six (6) inches below the pipe barrel grade and filled 11 
with an approved stone to an elevation such that the pipe will be completely 12 
and uniformly bedded to a vertical height of twelve (12) inches above the 13 
outside diameter of the pipe bell for the pipe’s entire length and for the entire 14 
width of the trench. Depending upon soil and ground water conditions, greater 15 
depths (undercut) may be required to create a stable condition. Type V 16 
granular material embedment shall be used as directed by the Engineer. 17 
 18 


 19 
  d. Stone Stabilization:  When the bottom of the trench is not sufficiently stable to 20 


prevent vertical or lateral displacement of the pipe after installation with Type II 21 
or Type III bedding, stone stabilization will be required to develop a non-22 
yielding foundation for the bedding and pipe.  When such conditions are 23 
encountered, the trench will be excavated to a depth as great as 2 ½ feet 24 
below the pipe barrel, as determined by the Engineer, and #467 or #357 25 
crushed stone will be placed to an elevation six-inches below the bottom of the 26 
pipe.  The pipe will  then be laid with Type II, III, IV or Type V bedding as 27 
directed by the Engineer.  Should the Engineer determine that the stabilization 28 
stone is not capable of providing a non-yielding foundation, then stone 29 
foundation shall be below the stone stabilization material as specified below.  30 
Excavation and disposal of undercut materials necessary for installation of 31 
stone stabilization is included as part of stone stabilization. 32 


 33 
  e. Stone Foundation:  When the bottom of the trench is not sufficiently stable to 34 


prevent vertical or lateral displacement of the pipe after installation of feet of 35 
stabilization stone material, stone foundation materials will be required to 36 
develop a non-yielding foundation for the stone stabilization, bedding and pipe.  37 
When such conditions are encountered, the trench will be excavated to a 38 
depth, as determined by the Engineer. Class A, B, 1, or 2 stone foundation 39 
materials will be placed to an elevation determined by the Engineer.  Layering 40 
of several classes of stone foundation materials may be required by the 41 
Engineer.  Stabilization stone shall be used between the stone foundation 42 
materials and the bedding stone as determined by the Engineer.  The pipe will  43 
then be laid with Type II, III, IV or Type V bedding as directed by the Engineer.  44 
Should the Engineer determine that the stone foundation material is not 45 
capable of providing a non-yielding foundation, then concrete cradles or piers 46 
shall be required as specified below.  Excavation and disposal of undercut 47 
materials necessary for installation of stone foundation material is included as 48 
part of stone foundation. 49 


 50 
e. Concrete Cradles:  Shall be as shown on the standard details or as designed 51 


for each individual case and will be noted on the Plans and in the Special 52 
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Provisions when applicable. Concrete cradles may be installed on stone 1 
stabilization or stone foundation materials as determined by the Engineer.  2 


 3 
   e. Concrete Encasement:  Shall be as designed for each individual case and will 4 


be noted on the Plans and in the Special Provisions when applicable.   5 
 6 
 2. Installation Depth Limitations:  The following are limitations and bedding requirements 7 


for supportive strength and shall be adhered to at all times.  Granular material 8 
embedment may still be required for lesser depths of cover should groundwater and/or 9 
soil conditions warrant its use, as determined by the Engineer.   10 


 11 
  * The standard trench width for 8-inch - 15-inch pipe shall be limited to the 12 


nominal pipe size plus 30-inches.   13 
 14 
  * The standard trench width for 18-inch - 30-inch pipe shall be limited to the 15 


nominal pipe size plus 36-inches.   16 
 17 
  * The standard trench width for 36-inch - 66-inch pipe shall be limited to the 18 


nominal pipe size plus 42-inches.   19 
 20 


* The standard trench width for 72” and larger pipe shall be limited to the nominal 21 
pipe size plus 48-inches.   22 


 23 
  Deviations from the standard trench width shall be as approved by the Engineer. 24 
 25 
  Trench widths must be maintained constant as measured at the top of the pipe.  26 


Deviation from the standard trench width will necessitate an increase in the stone 27 
bedding around the pipe and/or a change in the type or class of pipe being installed at 28 
the Contractor's expense.   29 


 30 
  All pipes regardless of bedding or pipe type shall require adequate compaction of 31 


backfill as specified for Type I, Shaped Bottom Bedding.   32 
 33 
  a. Extra Strength Clay Pipe shall be installed with a minimum of 3.0 feet of cover 34 


over the top of the pipe and a maximum depth of cover over the top of the pipe 35 
subject to the bedding limitations specified below.  When the cover is less than 36 
3.0 feet or greater than the depths shown for Type III Bedding, Ductile Iron 37 
Pipe must be used.  38 


 39 
 40 


 MAXIMUM DEPTH OF COVER- VCP 


 Size  Type I Bedding  Type II Bedding  Type III Bedding  


 8-inch  9 ft.  13 ft.  17 ft. 
 41 


 42 
 43 
  b. Reinforced Concrete Pipe shall be Class IV or Class V, subject to the 44 


maximum depth of cover over the top of the pipe as specified below, based on 45 
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the bedding type indicated.  Greater depths of cover can be attained if the 1 
trench width is restricted. 2 


 3 


 MAXIMUM DEPTH OF COVER - RCP 


 SIZE  TYPE I BEDDING  TYPE II BEDDING  TYPE III BEDDING 


  Class IV  Class V  Class IV  Class V  Class IV  Class V 


 36"-96"  12'  17'  16'  24'  20'  30' 
 4 


  c. Ductile Iron Pipe:  Installation of Ductile Iron Pipe shall be installed subject to 5 
the bedding limitations specified below, based on a deflection limit of three (3) 6 
percent for cement lining.  Greater depths of cover may be achieved by using a 7 
higher pressure classification or special thickness class pipe and/or using pipe 8 
with a flexible lining. 9 


 10 


 MAXIMUM DEPTH OF COVER - DIP 


   BEDDING 


 Pipe Size  Pressure Class  Type I/IA  Type II  Type III 


 8"  350  20'/20’  34'  50' 


 10"  350  15'/15’  28'  45' 


 12"  350  15'/15’  28'  44' 


 14"  250  15'/15’  24'  36' 


 16"  250  15'/15’  24'  34' 


 18"  250  15'/15’  22'  31' 


 20"  250  15'/15’  22'  30' 


 24"  250  15'/15’  20'  29' 


 30"  250  n/a/15'  19'  27' 


 36"  250  n/a/14'  18'  25' 


 42"  250  n/a/14'  17'  25' 


 48"  250  n/a/13'  17'  24' 


54” 250 n/a/13’ 16’ 24’ 


60” 250 n/a/12’ 16’ 23’ 


64" 250 n/a/12' 15' 23' 
 11 
  d. Poly Vinyl Chloride (PVC) Pipe:  PVC pipe (including Solid Wall, Profile Wall, 12 


Closed Profile Wall, and Corrugated Wall) shall be installed with a minimum of 13 
3.0 feet of cover and a maximum of 20 feet of cover.  When the cover is less 14 
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than 3.0 feet or more than 20 feet, Ductile Iron Pipe must be used subject to 1 
the specified bedding limits.  PVC pipe shall be installed in accordance with 2 
ASTM D-2321 with the following modifications: 3 


 4 
   (1) All PVC pipe shall be installed using Type III Granular Embedment. The 5 


bedding shall extend from the pipe to the trench wall or to two and one 6 
half pipe diameters (OD) on each side of the pipe, whichever is less.   7 


 8 
e. Fiberglass Reinforced Polymer Mortar (FRPM) Pipe:  FRPM pipe shall be  9 


installed with a minimum of 3.0 feet of cover and a maximum of 20 feet of 10 
cover for stiffness class (SN) 46 pipe.  FRPM may be installed at greater 11 
depths when SN 72 or greater pipe wall stiffness is specified.   When the cover 12 
is less than 3.0 feet or more than 20 feet, Ductile Iron Pipe must be used 13 
subject to the specified bedding limits.  FRPM shall be installed according to 14 
the manufacturer’s recommendations with the following modifications: 15 


 16 
(1) All FRPM pipe shall be installed using Type IV or Type V Granular 17 


Embedment as indicated on the project plans or project specifications. 18 
The bedding shall extend from the pipe to the trench wall or to two and 19 
one half pipe diameters (OD) on each side of the pipe, whichever is 20 
less.   21 


 22 
f. Polymer Concrete Gravity Sewer Pipe:  Polymer concrete pipe shall be Class 23 


IV or Class V, shall be  installed with a minimum of 3.0 feet of cover and 24 
subject to the maximum depth of cover over the top of the pipe as specified 25 
below, based on the bedding type indicated.  When the cover is less than 3.0 26 
feet or more than 20 feet, Ductile Iron Pipe must be used subject to the 27 
specified bedding limits. Greater depths of cover can be attained if the trench 28 
width is restricted 29 


 30 


 MAXIMUM DEPTH OF COVER – Polymer Concrete Pipe 


 SIZE  TYPE I BEDDING  TYPE II BEDDING  TYPE III BEDDING 


  Class IV  Class V  Class IV  Class V  Class IV  Class V 


 36"-96"  12'  17'  16'  24'  20'  30' 
 31 
 3. Grade and Line For Pipe:   As a minimum, centerline hubs will be set at each manhole 32 


and offset stakes set at each manhole, and if required at 100 foot intervals between 33 
manholes.  Cut sheets will show the vertical distance from the offset stakes to the inlet 34 
and outlet pipe invert at each manhole and to the pipe invert at each offset stake.   35 


   36 
  Laser alignment beams shall be used to set line and grade.  The Contractor shall 37 


provide adequate and accurate land surveying equipment for the Engineer to check 38 
his line and grade at each cut stake. Grade shall be checked with an automatic self-39 
leveling level at each manhole and recorded.  Lock levels shall not be considered 40 
adequate.. The grade shall be checked at each manhole and at benchmarks every 41 
200 feet.   42 


 43 


Formatted: Indent: Left:  1"


Formatted: Indent: Left:  1", Hanging:  0.5"


Deleted: ¶


Deleted: Grade and line may be 
transferred to "batter boards" set at 
intervals not to exceed fifty (50) feet.  
Unless otherwise approved by the 
Engineer,  three (3) batter boards will be in 
place at all times while pipe laying is in 
progress.  Each joint shall be checked with 
a grade rod and plumb line with care being 
taken to keep the string line taut at all 
times.  ¶


Deleted: may


Deleted: when


Deleted: t


Deleted: s


Deleted: (


Deleted: l


Deleted: )


Deleted: If laser equipment is used, 


Deleted: t


Deleted: 5


October 2008 Draft Version 1 Standard Sewer Specifications & Details - Chapter 15







 _________  
2008 Version 1.0 Gravity Sewer/Detail Specifications(DS) XV-73 


Deleted: July 27, 1995


Deleted: /Details 


Deleted: D


For pipe larger than 30-inch in diameter, laser alignment beams shall generally be 1 
used to set line and grade.  Each joint shall also be checked with an automatic self-2 
leveling level and grade rod, and recorded as survey notes in a survey field book.  The 3 
field book shall be reviewed by the Engineer periodically during construction and shall 4 
be provided to the Engineer at the end of construction.   5 
 6 
The Contractor shall keep close check of his laser for variations in line and grade.  The 7 
laser shall be checked for accuracy as recommended by the manufacturer.  The 8 
accuracy test shall be conducted no less often than monthly and when incorrect 9 
grades are determined by the survey equipment.  The laser shall be independently 10 
calibrated annually and when incorrect grades are determined by the survey 11 
equipment.  No variations between manholes shall be corrected without relaying that 12 
portion of line which has deviated from line or grade unless otherwise approved by the 13 
Engineer.   14 
 15 
The automatic self-leveling level shall be checked for accuracy using a standard Two-16 
Peg Test, or as recommended by the manufacturer.  In the Two-Peg test, the bubble 17 
shall remain centered in the bulls eye on a 180 degree turn. The level shall be 18 
considered out of adjustment if any part of the bubble is outside the bulls eye and the 19 
level shall be calibrated.  The accuracy test shall be conducted every 7 days and when 20 
variations are present as indicated by the laser.  The level shall be calibrated semi-21 
annually and when the accuracy test determine calibration is required. All adjustments 22 
and calibrations shall be made by an independent trained service technician. 23 


 24 
H. LATERAL INSTALLATION 25 
 26 
 1. 4-Inch and 6-Inch Laterals:  Four inch and six inch laterals shall be connected to the 27 


main with tees as previously specified if the lateral is installed during the construction 28 
of the main.  Four inch and six inch laterals shall be connected to existing mains with 29 
saddles placed in holes cored by an approved coring machine.   30 


 31 
The hole in the main, to receive the tapping saddle, shall be made using non-impact 32 
rotary equipment using diamond or carbide tipped cutting drill.  The tapping machine 33 
shall be capable of cutting circular holes, sized to receive the sewer saddle, in VCP, 34 
PVC, concrete, cast iron, or ductile iron pipe, without tunneling or disruption of the pipe 35 
bedding materials.  Saddles and tees shall be as previously specified and as shown 36 
on the Standard Details.   37 


 38 
  Laterals shall be completed to the property line using 22-1/2 degree bends or 45 39 


degree bends at the tee or saddle and pipe as previously specified and as shown in 40 
these Standard Details.  The lateral shall be laid with a minimum slope of 1/8-inch per 41 
foot (1%).  The end of the lateral will be plugged water/air tight.  All tees, saddles and 42 
bends shall be completely encased in #67 washed stone.  An "S" shall be cut in the 43 
curb at the location where lateral crosses under curb. 44 


   45 
  In subdivisions constructed without curb, the Contractor will paint an "S" on the edge 46 


of pavement at the location where the lateral crosses under the edge of pavement.  47 
Markings will be made using green paint. 48 


 49 
  All laterals except those serving lots adjacent to in line manholes or upstream from 50 


dead-end manholes in cul-de-sacs shall be connected to the sewer main.  Laterals 51 
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connected to the main shall be installed 90 degrees to the main.  Angled laterals are 1 
prohibited unless connected to a manhole.  Laterals connected to manholes shall be 2 
laid on a line from the center of the lot to the center of the manhole.   3 


 4 
Lateral connections shall extend not more than six inches inside the manhole wall.  5 
Dead end manholes in cul-de-sacs shall have a maximum of three (3) laterals.  The 6 
angle between the lateral and the downstream mainline pipe in the manhole shall be 7 
between 90 and 135 degrees.  Any in line manhole shall have a maximum of two (2) 8 
laterals, one each left and right of the main.  The lateral elevation entering the 9 
manhole shall match crown to crown with the main entering the manhole and a trough 10 
shall be formed for the lateral invert.   11 
 12 
Laterals that are connected to outfall lines shall enter the manhole at the shelf and an 13 
invert shall be formed to carry the lateral flow to the main invert.  Laterals in extremely 14 
deep manholes may connect to manholes with outside drops, in accordance with the 15 
specifications and standard details for mainline construction, when approved by the 16 
Engineer, provided it will serve the building site.   17 


 18 
  Laterals will be installed in the direction, slope, size and location determined by 19 


CMUD after consultation with the applicant/developer, CMUD Inspector and the 20 
Contractor. The laterals shall be installed with a minimum of four (4) feet of cover at 21 
the property line, unless otherwise approved by Charlotte-Mecklenburg Utility 22 
Department.  The depth of the lateral at the property line shall not be greater than five 23 
(5) feet unless greater depth is required to serve the building site.  The Contractor will 24 
not backfill any portion of the lateral connection at the main until the installation is 25 
approved by a Charlotte-Mecklenburg Utility Department Inspector.   26 


 27 
  Measurements:  The Inspector, assisted by the project, will measure the distance to 28 


the tee or tap from the down-stream manhole, looking upstream, to obtain the 29 
information required for the Record Drawings. 30 


 31 
 2. 8-Inch And Larger Laterals:  8-inch and larger diameter laterals shall connect to 32 


manholes with the lateral crown level with the crown of the main line pipe, or with 33 
outside drops, in accordance with the specifications and standard details for mainline 34 
construction.  When the lateral is the same diameter as the main line pipe, a drop of 35 
0.2 feet will be provided in the manhole between the invert of the lateral and the invert 36 
of the main line pipe.  The lateral shall be laid with a minimum slope of 1/8-inch per 37 
foot (1% slope), regardless of lateral size. 38 


 39 
 3. Laterals Within 100 Feet of Wells:  When a lateral must be installed within 100 feet of 40 


a well, all parts of the lateral within 100 foot of the well shall be ductile iron, including 41 
the connection at the main, lateral piping and cleanout.  Laterals shall NOT be 42 
installed within 25 feet of a well.  If service is required within 25 feet of a well, the 43 
property owner shall (1) legally abandon the well or (2) obtain a variance from the local 44 
controlling agency, and provide written proof to the Engineer, prior to installation of the 45 
lateral.  All pipe and infrastructure will be hydrostatically tested as specified.  46 


 47 
4 Clean-Outs:  4-inch and 6-inch sewer laterals shall extend from the main to the 48 


property line or right-of-way line and terminate with a 4-inch cleanout.  A schedule 40 49 
PVC pipe clean out or ductile iron clean out shall be installed on the lateral, 50 
immediately outside the right-of-way, on the applicant’s property.  The clean out shall 51 
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consist of a combination wye and 1/8 bend (or wye and 11-1/4 degree bend), vertical 1 
standpipe, and removable airtight plug per the standard details.   2 


 3 
Cleanouts in maintained yards shall be flush with finish grade.  Cleanouts in un-4 
maintained yards or yards still under construction shall extend vertically to one foot 5 
above finish grade.  The lateral shall terminate with a 2 foot long tailpiece, 6 
immediately behind the clean out, and shall be plugged with a removable airtight 7 
plug.  A treated lumber post (4" x 4") shall be placed behind the plug and extend 8 
vertically to one foot above finish grade.   9 


 10 
8-inch laterals shall extend from the main to the property line or right-of-way line and 11 
shall be installed without a clean out.  The lateral shall terminate immediately outside 12 
the right-of-way, and shall be plugged with a removable airtight plug. A treated 13 
lumber post (4" x 4") shall be placed behind the plug and extend vertically to one foot 14 
above finish grade. 15 
   16 


 17 
 18 
I. BACKFILL   19 
 20 
 All backfill shall be of a non-plastic nature free from roots, vegetative matter, waste, 21 


construction material, rock larger than 3/4 cubic foot, or other objectionable material.  Small 22 
rock (less than 3/4 cubic foot) shall not exceed 10% of the fill material.  Rock shall not be 23 
placed within 3-feet of the pipeline or within three feet of the finished grade.  Rock larger than 24 
3/4 cubic foot will not be permitted within the trench.  No objectionable or unsuitable material 25 
will be allowed in the backfill.  Backfill material shall be capable of being compacted by 26 
mechanical tamps using relatively low velocity and heavy blows, or sheepsfoot rollers or 27 
vibrating sheepsfoot rollers.  The material shall have no tendency to flow or behave in a 28 
plastic manner under the tamping blows or compaction equipment.  Material deemed by the 29 
Engineer as unsuitable for backfill purposes shall be removed from the job site before 30 
backfilling operations begin.   31 


 32 
 When the Engineer determines that the material excavated from the trench is unsuitable for 33 


backfill because of the material type or because it contains excessive debris, rock or organics, 34 
it shall be removed from the project and replaced with a backfill material approved by the 35 
Engineer.  When the moisture content of an otherwise suitable material is too high to achieve 36 
specified compaction, as determined by a moisture content and density test, the Contractor 37 
shall replace the material as necessary to meet backfill requirements.  The wet material may 38 
be dried to optimum moisture content and used for backfill in subsequent phases of the 39 
project.  Should an otherwise suitable material be found too dry to achieve compaction 40 
requirements, water may be added to the material to raise the moisture content to optimum.  41 


  42 
 Select backfill and borrow material placed at the direction of the Engineer shall be clean earth 43 


at optimum moisture content, concord (pit) gravel or ABC stone, as specified above for Select 44 
Backfill material. 45 


 46 
 Backfill shall be accomplished immediately after the pipe is laid.  In road right-of-ways, no 47 


more than fifty (50) feet of trench shall be open at any given period of time. In other 48 
easements, no more than two hundred fifty (250) feet of trench shall be open at any given 49 
period of time.  Backfill of the trench shall commence immediately following pipe installation.  50 
This will be enforced in order to minimize the amount of open trench.  Backfill and 51 
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compaction activities will be continuous on-going operations.  All excavations shall be 1 
completely backfilled at the end of each workday, when construction is located adjacent to 2 
or within a road right-of-way. 3 


 4 
Backfill around pipe and to an elevation of one (1) foot above the pipe bell shall be done only 5 
by hand and in layers not exceeding six (6) inches with each and every layer thoroughly 6 
compacted.  Alternate methods of backfill and compaction within the pipe zone may be 7 
considered by the Engineer when the Contractor has demonstrated an acceptable method of 8 
construction.  The first three (3) feet of fill shall be completely free of rocks.  Successive layers 9 
of backfill shall be compacted in place as specified below. 10 


 11 
 Under no circumstances shall water be permitted to rise in unbackfilled trenches after the pipe 12 


has been placed.  Should water rise in an unbackfilled ditch after the pipe has been placed, 13 
the Engineer may require the Contractor to remove the pipe, muck the trench and follow the 14 
procedure for either Type II (or higher) Granular Embedment when relaying the pipe.   15 


 16 
 1. Backfill of trenches within sewer main rights-of-way: Trenches excavated outside 17 


existing roadway and railway right-of-way may be backfilled, above the initial one (1) 18 
foot, by mechanical means in layers up to twelve (12) inches thick unless otherwise 19 
directed by the Engineer.   20 


 21 
 2. Backfill of trenches within road and railway rights-of-way: Trenches excavated within 22 


existing road and railway rights-of-way shall be backfilled in loose layers not to exceed 23 
six (6) inches and each successive layer shall be thoroughly compacted by 24 
mechanical means, as specified. 25 


 26 
J. COMPACTION REQUIREMENTS 27 
 28 
 Compaction shall be attained by the use of mechanical tamps, sheepsfoot rollers or vibrating 29 


sheepsfoot rollers.  Each layer of backfill shall be placed loose and thoroughly compacted in 30 
place.  Heavy rollers, vehicles or other equipment shall not be used for compacting pipeline 31 
and structure backfill nor allowed to cross over completed work except at points adjudged 32 
capable of adequately protecting the pipeline.  Pneumatic tamps, gasoline ram type tamps or 33 
vibrating tamps with sheepsfoot rollers will be required to meet the specifications of 34 
"Mechanical Tamp".  Variances shall only be with the explicit approval of the Engineer.   35 


 36 
 1. Compaction Within Sewer Rights-of-way:  Trenches excavated outside existing road 37 


and railway rights-of-way shall be backfilled as hereinbefore specified and tamped 38 
thoroughly:   39 


 40 
  a. All material shall have an in-place density of at least 85% of maximum dry 41 


density or as approved by the Engineer.   42 
 43 
  b. Should any public or private roadways, service roads, drives, etc. be 44 


encountered during this construction, the Contractor shall comply with those 45 
compaction requirements specified below for work within road and railway 46 
rights-of-way, unless otherwise approved by the Engineer.   47 


 48 
 2. Compaction Within Road and Railway Rights-of-Way:  Unless otherwise approved by 49 


the controlling agencies, trenches excavated within existing road and railway rights-of-50 
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way and all structure excavation regardless of location shall be backfilled as 1 
hereinbefore specified and thoroughly tamped:   2 


 3 
  a. Unless otherwise approved by the Engineer, all material from the bottom of 4 


trench to within six (6) inches of the subgrade shall have an in-place density of 5 
95% of the maximum dry density as defined by a standard proctor curve for the 6 
material.   7 


 8 
  b. All material within twelve (12) inches of the subgrade level shall have an in 9 


place density of 100% of the maximum dry density.   10 
 11 
  c. On roadway shoulders, all material shall have an in place density of 95% of the 12 


maximum dry density.  The Contractor shall remove and replace all material 13 
failing to meet these requirements with suitable material.  The extent of this 14 
removal shall be determined by in place density testing and shall be subject 15 
approval of the Engineer. 16 


 17 
 3. Compaction Testing:  Moisture content and density testing of backfill will be performed 18 


by soils technicians from independent Geotechnical/Materials testing company. For 19 
projects advertised and bid by CMUD, the testing company shall be furnished by 20 
CMUD or the Contractor.  Refer to the project special provisions for clarification.  For 21 
Donated Projects (Sub-Division Projects) the testing company shall be furnished by 22 
the Developer or the Contractor.   23 


 24 
Tests will be performed within all street, highway and railway rights-of-way, and sewer 25 
easements to insure that the specified compaction requirements are met. The 26 
Contractor will cooperate fully with the soils technicians in providing access to backfill 27 
at any requested depth for the purpose of performing moisture content/density testing.  28 
When requested, the Contractor shall excavate a backfilled ditch to any specified 29 
depth for a compaction test and shall insure that the ditch meets all OSHA safety 30 
standards before the technician enters to perform the test.   31 
 32 


  A "standard proctor curve" which establishes the relationship between moisture 33 
content and dry density for soil will be determined by the method described in ASTM 34 
D-698 or by AASHTO Method T-99, as modified by NC-DOT.  Field density tests will 35 
be performed using either the sand cone method or a nuclear moisture/density gauge.  36 
Any backfill which does not meet the specified compaction will be re-compacted, or 37 
removed and replaced as approved by the Engineer.  Any area failing to meet 38 
compaction requirements shall be retested after remedial actions, until density test 39 
results comply with minimum requirements. 40 


 41 
Based on the project type, roadway type, and the location of the excavation, the 42 
Soils Technician will be required to be on site only during actual backfill/compaction 43 
operations according to the following requirements: 44 


 45 
 


NORTH CAROLINA - DOT RIGHT OF WAY 
 
 EXCAVATION LOCATION 


 
 MIN. TESTING REQUIREMENTS 


 
Under existing or proposed pavement 


 
2 hrs./day or 50% of backfill time 


  


Deleted: directed


Deleted: six (6)


Deleted: CMUD 


Formatted: Indent: First line:  0"


Formatted: Indent: Left:  1"


Deleted: tamped


Formatted: Font: (Default) Arial, 11.5 pt


Formatted: Indent: Left:  1"


Formatted: Centered


Formatted: Centered, Don't adjust space
between Latin and Asian text


Formatted: Font: (Default) Arial, 11.5 pt


Formatted: Font: (Default) Arial, 11.5 pt


Formatted: Font: (Default) Arial, 11.5 pt


Formatted: Font: (Default) Arial, 11.5 pt, Not
Bold


Formatted: Font: (Default) Arial, 11.5 pt


Formatted: Font: (Default) Arial, 11.5 pt, Not
Bold


Formatted: Font: (Default) Arial, 11.5 pt


Formatted: Font: (Default) Arial, 11.5 pt


October 2008 Draft Version 1 Standard Sewer Specifications & Details - Chapter 15







 _________  
2008 Version 1.0 Gravity Sewer/Detail Specifications(DS) XV-78 


Deleted: July 27, 1995…008 Version ... [76]


Outside of pavement but within 1:1 slope 
area 


1.5 hrs./day or 40% of backfill time 


 
Outside 1:1 slope area 


 
1 hr./day or 30% of backfill time 


 
In bore pits 


 
At least 2 random location/depth tests 


 
At structures or point excavations 


 
At least 1 random location/depth test 


 
In unstable soils or when directed by the 
Engineer 


 
Full time testing as directed by the 
Engineer 


 1 
 


CHARLOTTE - DOT RIGHT OF WAY OR PRIVATE ROADWAYS OR PARKING LOTS 
 
 EXCAVATION LOCATION 


 
 MIN. TESTING REQUIREMENTS 


 
Under existing or proposed pavement 


 
2 hrs./day or 50% of backfill time 


 
Outside of pavement but within 1:1 slope 
area 


 
1 hr./day or 30% of backfill time 


 
Outside 1:1 slope area 


 
1 hr./day or 25% of backfill time 


 
In bore pits 


 
When required by the Engineer 


 
At structures or point excavations 


 
When required by the Engineer 


 
In unstable soils or when directed by the 
Engineer 


 
Full time testing as directed by the 
Engineer 


 2 
  3 
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OTHER EASEMENTS OR PROPERTY 
 
 EXCAVATION LOCATION 


 
 MIN. TESTING REQUIREMENTS 


 
Under existing or proposed pavement 


 
1 hr./day or 40% of backfill time 


 
Outside of pavement but within 1:1 slope 
area 


 
1 hr./day or 20% of backfill time 


 
Outside 1:1 slope area 


 
1 hr./day or 10% of backfill time 


 
In bore pits 


 
When required by the Engineer 


 
At structures or point excavations 


 
When required by the Engineer 


 
In unstable soils or when directed by the 
Engineer 


 
As directed by the Engineer 


 1 
 2 


 


TESTING DEPTH REQUIREMENTS 
 
 DEPTH 


 
 % OF TOTAL PROJECT TESTS 


 
 


 
 MINIMUM  MAXIMUM 


 
At sub-grade 


 
 20%  50% 


 
Top 1/3 of sewer trench 


 
 10%  75% 


 
Mid 1/3 of sewer trench 


 
 10%  75% 


 
Bottom 1/3 of sewer trench 


 
 10%  75% 


 
Mid 1/3 of water trench 


 
 25%  75% 


 3 
 4 


Longitudinal Testing Requirements: At the completion of a project, the number of 5 
tests must equal a minimum of one test per 100 linear feet of excavated trench and 6 
one test per structure, and must be random in both depth and location along the 7 
excavation.  The Engineer reserves the right to have a Construction Inspector on site 8 
during all testing, and to direct specific tests at specific locations and depths 9 
throughout the project, as may meet the requirements of the Engineer, regardless of 10 
the minimum testing requirements indicated.   11 
 12 
General Requirements: The Contractor shall be responsible for scheduling the soils 13 
technician in order to meet the Contractor’s daily backfill and compaction schedule, 14 
and to meet location/depth/performance requirements as specified.  Should the soils 15 
technician not be on site during actual backfill/compaction operations to obtain any 16 
required tests, then the Contractor will excavate the backfilled trench to any required 17 
depths and at required random locations to permit testing to be completed.  The 18 
Contractor is responsible for insuring that the excavation complies with all OSHA 19 
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safety standards before the soils technician enters the excavation to perform the 1 
testing.  Sewer main testing or activation will not be permitted until all in-place 2 
density requirements have been met.  Any and all failing tests shall require 3 
corrective action by the Contractor, as necessary to obtain minimum soil density.  4 
Any and all failing tests shall require a corresponding retest, confirming passing 5 
results, after corrective actions by the Contractor. 6 
 7 
Testing Standards: A “standard proctor curve”, which establishes the relationship 8 
between moisture content and the dry density for soils, will be determined (for each 9 
soil type encountered) by the method described in ASTM D-698 or AASHTO Method 10 
T-99, as modified by NC-DOT.  Field density tests will be performed using either (1) 11 
sand cone method (D-1556/T-191), (2) rubber balloon method (D-2167/T-205), (3) 12 
drive cylinder method (D-2937/T-204), or (4) by nuclear moisture/density gauge 13 
method (D-2922/T-238).  Each field test shall be performed according to the 14 
appropriate ASTM/AASHTO standard.  All backfill material shall have a minimum in 15 
place density as specified and/or as may be required by encroachment agreements.  16 
Maximum density shall be as determined by the “standard proctor curve” for the 17 
material in use.  Minimum in place density shall be based on the “standard proctor 18 
curve” for the material in use.  One-point field proctor tests shall be required to 19 
confirm that the backfill material is consistent with the standard proctor.  Moisture 20 
content shall be determined in the field by standard industry approved methods - 21 
Gas Pressure Tester Method (ASTM D-4944) or Direct Heating Method (ASTM D-22 
4959). 23 
 24 
Records and Reports: Test report forms may include space for numerous tests at a 25 
project.  The following minimum information shall be recorded and reported for each 26 
in place density test: 27 
 28 
Project Data:  CMUD Project Name, CMUD Project Number, Test Date, Contractor’s 29 
Name, Inspector’s Name, Foreman’s Name, and Soils Technician’s Name. 30 
 31 
Test Data: Location of Test/Re-Test, Elevation or Depth of Test, Wet Density (PCF), 32 
Dry Density (PCF), Moisture, Moisture (%), Proctor Number, Maximum Lab Density 33 
(PCF), Optimum Moisture, Percent Compaction, Tests Results (does/does not meet 34 
specifications), and any additional remarks. 35 
 36 
Proctor Test Reports: Proctor Test forms shall include required information 37 
according to ASTM D-698 or AASHTO T-99. 38 
 39 
Distribution: Reports shall be a minimum of 3-part, with copies given to the inspector 40 
and the contractor on site at the time of the field test.  The original and copies of the 41 
standard proctor curves and supporting records shall be mailed by the testing firm to 42 
the Engineer as soon as all excavated trenches have met in-place density 43 
requirements. 44 
 45 
QUALITY ASSURANCE TESTING:  The Engineer reserves the right to perform 46 
additional quality assurance testing at any location and depth within the backfill area.  47 
The Contractor will be responsible for providing a safe work site necessary for the 48 
Engineer to perform the tests in the excavation.  The Engineer may choose to use 49 
various accepted testing methods to determine acceptance of backfill materials.  50 
This  includes but is not limited to a Dynamic Cone Penetrometer (DCP) to 51 
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determine the California Bearing Ratio (CBR), and acceptance of in place backfill 1 
materials, based on NC-DOT practices.  The DCP shall conform to the requirements 2 
of ASTM D-6951 and shall use a 60 degree 20 mm diameter cone, and 8 kg 3 
hammer, falling 575mm.  The maximum penetration per blow for ABC backfill shall 4 
be 1/8-inch, regardless of trench depth.  The maximum penetration per blow, for soil 5 
backfill materials, at or within 12-inches of sub-grade shall be 1-inch. The maximum 6 
penetration per blow, for soil backfill materials, in the remainder of the trench shall 7 
be 1.5-inches.   8 
 9 
Any area failing to meet Quality Assurance testing requirements shall require 10 
retesting by the testing company to confirm results.  Corrective action may be 11 
required by the Contractor, up to and including excavation and re-compaction and 12 
soil replacement.  Any and all failing results shall require retests, confirming passing 13 
results, after the corrective actions by the Contractor. The Engineer shall bear the 14 
cost of the Quality Assurance testing.  The Contractor shall be responsible for 15 
providing an OSHA compliant worksite, allowing  access and time to perform the 16 
tests, and assisting the Engineer in performing the tests, as may be needed.  17 


 18 
K. MANHOLE CONSTRUCTION 19 
 20 
 All manholes outside street rights-of-way or landscaped areas shall be constructed to a height 21 


of two (2) feet above the adjacent ground unless otherwise indicated on the Plans or by the 22 
Special Provisions.  Manholes within street rights-of-way or landscaped areas shall have 23 
finished rim elevations flush with the pavement or adjacent finished grade. 24 


 25 
 After final inspection is complete and all deficiencies have been corrected, the Contractor 26 


shall lock all cam-lock style frames and covers in the closed or locked position..   27 
 28 
 1. Precast Reinforced Concrete Structures:  All precast manhole sections shall conform 29 


to the Material Specifications and Standard Details.   30 
 31 
  Precast manholes shall be treated similar to reinforced concrete pipe for installation.  32 


That is, if ground water and/or soil conditions require stabilization for pipe installation 33 
comparable measures will be required for precast manhole installation.  Under no 34 
circumstances will a precast base section be placed on unstable soil as solely 35 
determined by the Engineer.   36 


 37 
  Jointing of precast sections will be done in accordance with the manufactures 38 


recommendation, with special attention called to the amount of force used.  Joints 39 
shall be made watertight by two (2) rings of butyl rubber joint sealant placed in the joint 40 
prior to joint assembly.  Sealant shall be sized as recommended by the manhole 41 
manufacturer.  After the joint is assembled, an exterior joint wrap shall be applied to 42 
the exterior of the completed joint, as indicated in the Standard Detail. After 43 
completion of manhole construction, the manhole shall be subjected to a vacuum as 44 
specified for manhole vacuum testing, for a approximately of 10 minutes to seat the 45 
manhole joints and compress the butyl rubber joint sealant.  The time required to seat 46 
the joint may be temperature dependent, and shall be complete when the joint sealant 47 
has fully filled the joint annular space, as determined by visual inspection.  48 


 49 
  All backfill around structures shall be thoroughly compacted in layers as specified for 50 


placing backfill. 51 
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 1 
  Regardless of the type manhole construction used, the Contractor will do that which is 2 


necessary to stabilize the soil intended to support the structure.  A stable condition 3 
shall only be so adjudged by the Engineer or his authorized representative.  Any cost 4 
incurred by the Contractor in stabilizing the area to support a manhole shall be 5 
considered incidental to the manhole construction.   6 


 7 
 2. Outside Drops:  When design considerations dictate a large elevation change across a 8 


manhole, an outside drop shall be constructed according to the Standard Details.  9 
Depending on the particular fittings used, elevation differences of 2.0 to 2.5 feet are 10 
required to accommodate an outside drop.  When there is not sufficient elevation 11 
difference to permit construction of an outside drop, the grade of the influent pipe shall 12 
be lowered such that the vertical separation of the influent and effluent pipes is 0.2 13 
feet, as measured at the center of the manhole when the grades of both pipes are 14 
projected to that point.  Outside drops shall not enter the cone section of precast 15 
manholes. 16 


 17 
 3. Inside Drops:  When connecting a proposed sewer main to an existing 5 foot diameter  18 


or larger manhole at an elevation significantly higher than the existing invert elevation, 19 
and where safety considerations or working space limitations preclude building an 20 
outside drop, the connection may be made with an inside drop constructed in 21 
conformance with the Standard Details.  Inside drops will be used only where shown 22 
on the plans or specifically approved by the Engineer.  They may not be used in lieu of 23 
outside drops shown on the plans. Inside drops shall be piped as shown in the 24 
Standard Details.  Un-piped inside drops are not permitted. Inside drops shall not 25 
enter the manhole in the cone section.  Inside drops are not allowed on four (4) feet 26 
diameter manholes. 27 


 28 
 4. Installation Of Frames And Covers:  The frame shall be installed on the manhole with 29 


anchors on all manholes regardless of location in pavement, flush with finish grade, or 30 
that are not flush with the ground.  7.5-inch tall frames shall be used for manholes 31 
located in the road right-of-way. 7.5-inch tall or 4-inch tall frames may be used for 32 
manholes located outside the road right-of-ways.   33 


 34 
Manholes installed within 100 feet of wells shall be constructed with solid watertight 35 
covers with gasket and camlocks. 36 


 37 
The frames shall have holes in the support flange to permit installation on the cone 38 
with anchors.  Holes shall be equally spaced in the flange.  Complete anchor 39 
assemblies shall be zinc plated steel or hot dip galvanized and shall consist of a an 40 
epoxy anchor adhesive, an all threaded rod, washer and two nuts.  Anchors shall be 41 
installed in field drilled holes in the cone.  Minimum diameter of the threaded rod shall 42 
be 1/2 inch.  The Contractor shall seal the frame to the manhole by installing two (2) 43 
lengths of butyl rubber joint sealant to form a gasket between frame and manhole or 44 
grade rings.  The butyl rubber joint sealants shall have a one-half inch cross section, 45 
and shall make two full circles when placed on the cone section, and shall be 46 
compressed by the frame with the anchors.  Cement mortar grouting of the frame shall 47 
be required after installation of the anchors and nuts.  Brick may not be used to adjust 48 
rim elevations. 49 


   50 
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5. Grade Rings:  Grade rings used to adjust the manhole frame to finish grade shall be 1 
precast concrete, HDPE plastic or rubber composite as specified and as indicated on 2 
the Standard Details.  HDPE plastic or rubber composite grade rings shall be 3 
completely buried, and shall not be exposed to sunlight in the final installation. 4 


 5 
Grade rings used in road right-of-ways shall be HDPE plastic or rubber composite and 6 
may be placed on a concrete grade ring when additional height is needed as indicated 7 
in the Standard Details.  The maximum adjustment height from top of cone to top of 8 
frame shall not exceed 21-inches in height.    9 
 10 
Grade rings used outside the road right-of-ways shall be concrete grade rings as 11 
indicated in the Standard Details.  Brick, HDPE plastic or rubber composite grade 12 
rings may not be used to adjust the finished rim elevation of such manholes.  The 13 
maximum adjustment height from top of cone to top of frame shall not exceed 21-14 
inches in height. 15 
 16 


 5. Manhole Step Testing:  The Contractor will furnish a hydraulic driven system 17 
consisting of cylinder, connecting hose and above ground pump with gauge to test 18 
manhole steps to exceed 1000 lbs. of resistance of pullout.  All field installed steps will 19 
be tested.  In lieu of field testing steps installed at the plant, certified shop test reports 20 
by the manufacturer showing that each step passed the required 1000 lb. pullout will 21 
be accepted.  The test report certificates will be furnished to the Inspector prior to field 22 
installation of the manhole.  23 


   24 
  Unless the Contractor can furnish the manufacturer's test report certification on step 25 


tests, the Contractor will be required to test 10% of the plant installed steps.  An 26 
additional 10% will be tested for each failure.  Failed steps shall be re-installed and re-27 
tested until passing results are approved by the Engineer. 28 


 29 
 6. False Walls:  False walls shall be constructed in manholes when specified on the 30 


Plans. Holes of the appropriate size shall be cored or blocked out in the manhole wall 31 
at the elevation and alignment shown on the Plans.   A four-inch thick masonry wall 32 
shall be constructed in the opening.  On 24-inch and larger diameter openings, the 33 
masonry wall thickness shall at least equal the manhole wall thickness.  Inverts shall 34 
be constructed to match proposed pipe elevations and alignments and permit 35 
installation of the future extension without demolition work other than removal of the 36 
false wall.   37 


 38 
 7. Steel Vent Pipes:  Steel vent pipes will be installed in accordance with the Standard 39 


Details.  Shop drawings of strap on  vents, mounting straps, and anchor bolts will be 40 
subject to approval of the Engineer.  Material shall be as specified in the Materials 41 
Specification Section.   42 


 43 
 44 


MANHOLE LINING 45 
 46 


1. Qualifications:  The Contractor performing the work shall be fully qualified, experienced 47 
and equipped to complete this work expeditiously and in a satisfactory manner and shall 48 
be an approved installer as certified and licensed by the manufacturer.  The contractor 49 
shall have held such certification by the manufacturer to install the specific product 50 
being used for a minimum of one year prior to the bid date.  The Contractor, as a 51 
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company, must have at least three years of experience coating manholes with 1 
cementitious mortar and shall have successfully installed a cementitious lining product 2 
in a minimum of 1,000 manholes as documented by verifiable Owner references.  3 
Further, the Contractor’s proposed superintendent and/or foreman for the work under 4 
this Contract shall have successfully installed a cementitious lining product in a 5 
minimum of 500 manholes as documented by verifiable Owner references.  The 6 
Contractor shall submit information to demonstrate that he meets the experience 7 
requirements. 8 


 9 
2. Delivery, Storage and Shipping:  Care shall be taken in shipping, handling and placing 10 


to avoid damaging the lining products.  Any lining product damaged in shipment, 11 
showing deterioration, or which has been exposed to any other adverse storage 12 
condition that may have caused damage, even though no such damage can be seen, 13 
shall be marked as rejected and removed at once from the work.  While stored, the 14 
lining products shall be adequately packaged and protected.  The lining products shall 15 
be stored in a manner as recommended by the manufacturer. 16 
 17 


3. Installation:  The Contractor shall clean each sewer manhole to be rehabilitated and 18 
shall properly dispose of any resulting material.  The cleaning shall be performed using 19 
a high power jet wash at a minimum of 3,500 PSI water pressure to remove all dust, 20 
biological growths, grease, oil, paint or any other surface contaminants or coatings.  21 
Coatings that cannot be removed shall be sanded with coarse sand paper to rough the 22 
surface sufficient to obtain and ensure adequate bonding of the cementitious lining.  All 23 
loose mortar and rubble of existing walls, benches and inverts shall be removed.  All 24 
steps shall be removed from brick manholes prior to lining.  Roots shall be removed by 25 
manually cutting the roots from inside the manhole.   26 
 27 
The Contractor shall conduct a visual inspection of each manhole after it is cleaned.  All 28 
active, hydrostatic infiltration leaks shall be plugged or sealed with an appropriate grout 29 
compatible with the cementitious lining.  Injection grouting may be required to seal 30 
active leaks including leaks in existing invert channels and benches.  The Contractor 31 
shall prepare the manhole to receive cementitious lining as necessary by reshaping and 32 
repairing benches, inverts, and walls where required including smoothing out irregular 33 
shaped corbel and chimney sections prior to spray application.  All interior surfaces shall 34 
be prepared as recommended by the manufacturer.  Minimum requirements are as 35 
listed below. 36 


 37 
1. All cracks and other voids must be repaired and filled with suitable 38 


non-shrinking cements, sealants or grouts, including all voids between the 39 
existing sewer pipes and manhole walls.  All patches shall be smooth and 40 
even with the manhole wall. 41 


 42 
2. All voids around existing or removed manhole rungs/steps shall be filled. 43 
 44 
3. All surfaces shall be suitably prepared for the required bonding of the 45 


cementitious lining as recommended by the manufacturer. 46 
 47 


The Contractor shall notify all property owners who discharge sewage directly to the 48 
manhole being rehabilitated 72 hours in advance, giving the date, start time and 49 
estimated completion time for the work being conducted and the impacts to the property 50 
owner. 51 
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 1 
The Contractor shall bypass pump sewage flows around the manhole when the work is 2 
being performed.  Contractor shall submit a detailed bypass pumping plan to the 3 
Engineer prior to starting any work. 4 
 5 
The Contractor shall furnish and place cementitious lining in each manhole as shown in 6 
the Standard Details.  The installation of the lining shall be in complete accordance with 7 
the applicable provisions of ASTM and the manufacturers' specifications.  The 8 
Contractor is advised that a number of manholes will surcharge during rain events. 9 
 10 
Prior to installing the lining, the Engineer along with the Contractor must inspect and 11 
approve the surface preparation work.  The Contractor shall notify the Engineer when 12 
the manholes are ready for inspection.  The Contractor is responsible for ensuring 13 
proper preparation and installation conditions including temperature and moisture 14 
regardless of the findings by the Engineer during his inspection.  The manhole lining 15 
shall be completed immediately after the inspection, or the manhole may need to be re-16 
cleaned prior to spraying to remove accumulated debris on the benches and walls. 17 
 18 
The walls and benches shall be coated monolithically to the required thickness by 19 
spray-on methods in one pass or application.  Spray-applied linings shall be troweled 20 
smooth after application. 21 
 22 
The invert channel shall be coated with an appropriate quick-set grout product in 23 
complete accordance with the manufacturer’s instructions. 24 
 25 
A complete, watertight seal shall be provided at pipe and manhole wall connections.  26 
Contractor shall submit details of how the watertight connections will be made to the 27 
Engineer for review and approval. 28 
 29 
The manhole lining shall not be installed until all required main sewer rehabilitation and 30 
other manhole rehabilitation work are complete. 31 
 32 


 A complete, watertight seal shall be provided at pipe and manhole wall connections.  33 
Contractor shall submit details of how the watertight connections will be made to the 34 
Engineer for review and approval. 35 
 36 


4. Acceptance Tests: Field acceptance of the manhole lining shall be based on the 37 
Engineer's field inspections and evaluation of the appropriate installation and curing test 38 
data.  The cementitious lining shall provide a continuous monolithic surfacing with 39 
uniform thickness throughout the manhole interior.  If the thickness of the lining is not 40 
uniform or is less than specified, it shall be repaired or replaced at no additional cost to 41 
the Owner. 42 
 43 
If the Engineer has to enter the manholes to inspect the work, the Contractor shall 44 
provide forced air ventilation, gas monitors and detectors, harnesses, lights, confined 45 
space entry permits, etc. for the Engineer or Owner to enter the manhole and perform 46 
the inspection in complete accordance with OSHA requirements at no additional cost to 47 
the Owner. 48 
 49 


Cementitious Mortar Lining:  Samples shall be taken of the installed liner each day 50 
that cementitious lining is installed as follows: one sample if one to five manholes 51 
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were coated that day, two samples if six to ten manholes were coated that day, three 1 
samples if eleven to fifteen manholes were coated that day, and four samples if 2 
sixteen or more manholes were coated that day.  Samples shall be taken at equally 3 
spaced intervals throughout the day. The frequency of tests may be increased by the 4 
Engineer and performed by the Contractor at no additional cost to the Owner when 5 
the required tests show that the installed lining does not meet the specifications. 6 
 7 
Samples shall be cube samples.  At least six cubes shall be taken for each sample 8 
for testing.  All cube samples shall be taken in the field from the material being 9 
sprayed.  The Contractor shall show the samples to the Engineer each day and the 10 
Engineer shall initial the samples for delivery to the testing laboratory.  The 11 
Contractor shall properly take and store the samples and shall deliver the samples to 12 
the testing laboratory.  The laboratory shall document that they received the initialed 13 
samples.  The tests shall be performed by an independent testing laboratory.  All 14 
costs associated with the tests shall be paid for by the Contractor.  The test results 15 
shall be submitted to the Engineer immediately when available, no later than 30 days 16 
after the lining is installed, or payment will be withheld. 17 
 18 
The samples shall be tested in accordance with the applicable ASTM standards to 19 
verify that the installed liner meets the compressive strength requirements specified 20 
herein and the lining manufacturer’s published data on the product.  Tests shall 21 
include 7-day and 28-day strength tests (3 tests/cubes for each time period for each 22 
sample).  Shrinkage and bond strength tests shall be performed by the manufacturer 23 
on each batch or lot of material shipped to the Contractor. 24 
 25 
Epoxy or Polyurethane Lining:  A wet film thickness gage meeting ASTM D4414 or 26 
approved equal shall be used to ensure a monolithic coating and uniform thickness 27 
during application.  After the coating has set hard to the touch, it shall be inspected 28 
with high-voltage holiday inspection equipment.  The spark tester shall be initially set 29 
at 20,000 volts minimum and shall be increased as deemed necessary by the 30 
Engineer.  The Engineer may require the Contractor to create a “test” holiday in the 31 
coating to determine the minimum/maximum voltage to be used.  All detected 32 
holidays shall be marked and repaired as approved by the Engineer.  The manhole 33 
shall then be re-tested as specified. 34 


 35 
All manholes (cementitious and epoxy/polyurethane coatings) shall be tested via 36 
vacuum testing when all manhole rehabilitation work is complete.  Manholes shall not be 37 
vacuum tested until at least 7 days after the cementitious lining was installed.  Vacuum 38 
testing shall be performed in accordance with ASTM C1244 (Standard Test Method for 39 
Concrete Sewer Manholes by the Negative Air Pressure (Vacuum) Test Prior to 40 
Backfill), CMU standard specifications and the Standard Details, except that the 41 
minimum test time shall be 1 minute.  The testing shall be paid for by the Contractor and 42 
be included in the bid price for manhole lining.  The Engineer or Owner shall be present 43 
for all testing.  The Contractor shall notify the Engineer 48 hours prior to testing.  The 44 
Contractor shall submit test reports of the testing which include the project name, 45 
manhole tested, data on testing (vacuum pressure, test duration, etc.), and whether the 46 
manholes passed or failed the test.  Test reports must be submitted for failed tests with 47 
the reason for failure noted on the report.  The Engineer shall sign all test reports to 48 
document their presence for the testing.  Any manhole that fails the vacuum test shall be 49 
repaired and re-tested immediately by the Contractor at no additional cost. 50 
 51 
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There shall be no groundwater infiltration or other leakage (active or previously active) 1 
through the manhole walls, benches, inverts or pipe connections at the manholes after it 2 
has been lined.  If leakage is found, it shall be eliminated with an appropriate cement 3 
mortar, grout or sealant as recommended by the manufacturer and approved by the 4 
Engineer at no additional cost to the Owner.  Injection grouting may be required to stop 5 
leaks around the pipe connections or in the invert channel or benches.  The Engineer’s 6 
decision on how defective lining is repaired shall be final.  If any defective lining is 7 
discovered after it has been installed or during the warranty period, it shall be repaired 8 
or replaced in a satisfactory manner at no additional cost to the Owner.  Repaired 9 
manholes including those repaired during the warranty period shall be vacuum tested at 10 
no additional cost to the Owner. 11 


 12 
 L. PIERS 13 
 14 
 Pier locations as shown on the Plans shall be considered a guide only, with final 15 


determination made at the time of construction by the Engineer.  Pier spacing center to 16 
center, will be as shown on the Plans, but all pier locations may be adjusted by the Engineer 17 
due to field conditions.  18 


 19 
 Piers will be placed parallel to the flow of the creek unless otherwise directed by the Engineer.   20 
 21 
 1. Steel Pile Piers:  The work covered by this section consists of furnishing and driving 22 


piles, as indicated on the plans, the standard details, and as approved by the 23 
Engineer, in conformity with the specifications and to the bearing and penetration 24 
required.   25 


 26 
  a. Installation:  General - The HP8X36 or W8X35 pilings shall be driven to obtain 27 


a bearing capacity of 20 tons based on the following formula (the Engineering 28 
and News Record Pile Driving Equation) and to a minimum depth of 10 feet in 29 
undisturbed earth below the bottom of the creek channel or existing ground 30 
when not adjacent to the creek.   31 


 32 
        S = penetration per blow (inches) 33 
        R = specified bearing capacity (pounds) 34 
   ENR Formula:  S = (2E/R) - C E = energy per blow (ft-lbs) 35 
        C = 1.0 for drop hammer; 0.1 for air, 36 


steam, or diesel hammer 37 
 38 
  b. Piles Lengths:  Full length piles shall be used where practicable and not more 39 


that 2 pieces (1 splice) of steel pile will be permitted in making up one full 40 
length pile unless approved by the Engineer.  Splices, where necessary and 41 
approved by the Engineer, shall be made as to maintain the true alignment and 42 
position of the pile sections.  Both pieces of a spliced pile shall be the same 43 
shape (HP8x36 or W8x35). 44 


    45 
   Splices should develop not less than 100 percent of the bending strength of the 46 


pile and not less than 100 percent of the axial load strength of the pile.  All 47 
welded splices will be of full butt weld type.  Back-up plates welded to the 48 
flanges and web of the steel piles are not required.  All welding of structural 49 
steel in the shop or in the field shall meet the requirements of the AWS Code 50 
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and be done by qualified welders.  Certification of welders and welds will be 1 
required by the Engineer in accordance with the AWS Code.   2 


 3 
  c. Driving:  Steel piles shall be driven with a diesel, steam, drop, or air hammer 4 


with a rated energy of not less than 15,000 ft. lbs., fixed leads and a ram weight 5 
of one (1) to one and a half (1.5) times the pile weight.  In case the required 6 
penetration is not obtained by the use of a hammer complying with the above 7 
minimum requirements, the Contractor shall provide a heavier hammer, at his 8 
own expense.  The piles shall be driven on a batter of 15 degrees to the 9 
vertical or as shown on the plans, and shall not be out of position at the top of 10 
the pile by more than three inches in any direction after driving.  11 


 12 
  d. Cross Bracing:  Cross bracing will be required only when the undisturbed 13 


ground level is below the intersection of the cross bracing.   14 
 15 
  e. Painting Steel Piers:  Unless otherwise directed, all steel in the piers shall have 16 


a 20 mils (dry film thickness) epoxy coating consisting of one to two coats of 17 
epoxy as specified.  Single coat thickness shall be as recommended by the 18 
coating manufacturer.  All surfaces of the steel to one foot below the disturbed 19 
ground or to one foot below the cross bracing, whichever is greater, shall 20 
receive the coating system and shall be thoroughly sand blasted prior to 21 
application to remove rust, dirt, grease, and other foreign material and to 22 
provide a clean surface to receive the coating.  Minimum surface preparation 23 
and cross section shall conform to the coating manufacturer’s minimum surface 24 
requirements.  Each coat of paint shall be approved by the Engineer prior to 25 
application of the next coat.  The total dry film thickness shall be at least 20 26 
mils.  Areas with coatings less than 20 mils shall be recoated as required to 27 
provide the specified film thickness.  The applicator shall be certified by or 28 
approved by the coating manufacturer. 29 


 30 
  f. Testing And Inspection:  The Charlotte-Mecklenburg Utility Department will 31 


provide inspection and will determine bearing capacity of the driven piles.  The 32 
Contractor will submit certification of rated hammer energy acceptable to the 33 
Engineer.  34 


    35 
   The Inspector will be present during all pile driving operations and the 36 


Contractor will provide him evidence that the average penetration for the last 37 
10 blows is less than the S calculated by use of the above formula.  38 


    39 
   Test piles furnished and driven by the Contractor for his use in determining the 40 


lengths of piles to be furnished may be so located that they may be cut off and 41 
become a part of the completed structure, provided that such test piles conform 42 
to the specifications and are approved by the Engineer. 43 


 44 
   Test piles shall be driven with equipment of the same type and capacity as that 45 


used for driving piles for the structure.  46 
 47 
   Test piles which are not to be incorporated in the completed structure shall be 48 


removed to at least 2 feet below the surface of the ground or the stream bed, 49 
and the remaining hole backfilled with earth or other suitable material.  50 


 51 
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   The Contractor shall give 72 hour written notice before beginning construction 1 
on the steel piles in order to coordinate this work with inspection staff of 2 
Charlotte-Mecklenburg Utility Department.  The Contractor shall not drive piles, 3 
unless the Inspector is present at the site. 4 


 5 
 2. Concrete Piers:  If the required penetration for a pile is not obtained, as determined 6 


solely by the Engineer, the Contractor may be directed to construct a reinforced 7 
concrete pier.  The Contractor will not attempt to drive a second pile at a pier location 8 
at which the first pile did not achieve the required penetration unless the Engineer has 9 
determined that the first pile will be used.  10 


 11 
  A pile which will not be incorporated in the completed structure will be removed or cut 12 


off so that the top of the pile is below the concrete footing.   13 
 14 
M. REMOVAL AND RESTORATION OF PAVEMENT AND ROAD SURFACES 15 
 16 
 All removal and restoration of pavement and road surfaces will be in accordance with the 17 


specifications approved by the Superintendent of Streets of the City of Charlotte or of the 18 
North Carolina Department of Transportation, Division of Highways, whichever applies.   19 


 20 
 All restored bituminous and concrete pavements shall be placed to existing cross-section and 21 


ride quality.  Restored pavement will in all instances be flush and level with existing pavement 22 
at the sawed edges, and at existing gutter lines where applicable unless otherwise approved 23 
by the Engineer.  When pavement repairs do not meet the above criteria or are not performed 24 
in a workmanship manner as determined by the Engineer, Superintendent of Streets of the 25 
City of Charlotte, or North Carolina Department of Transportation, whichever applies, the 26 
contractor will remove and re-perform the restoration as specified.  27 


 28 
When cuts are to be made in street rights-of-way under maintenance by the City of Charlotte, 29 
the Contractor shall contact the Superintendent of Streets before each separate pavement cut 30 
is made and secure a permit.  31 
 32 
For Donated Projects (Subdivision Projects), for following shall apply: 33 
 34 


The Contractor/Developer shall obtain all necessary Permits for construction within 35 
City of Charlotte-Maintained street Rights-of-Way (R/W), prior to construction. A 36 
Contractor’s employee shall hold a valid Excavation Certification from CDOT’s Street 37 
Maintenance Division (SMD) and shall be on site during work in the street’s 38 
pavement, including sidewalk and driveways.  Contact SMD at (704) 336-3200 to 39 
enroll in the next Certification class.  40 
 41 
The Permit shall be obtained by calling CDOT at (704) 432-ROW1  (704-432-7691) 42 
or completing an application spreadsheet by e-mail to 43 
ROWUSE@CI.CHARLOTTE.NC.US .  The application can be found online at 44 
http://www.charmeck.org/Departments/Transportation/ROW.htm .   SMD charges a 45 
Street Degradation Fee which must be paid by the Contractor/Developer before the 46 
Permit will be issued.  47 
 48 
The Contractor shall call (704) 432-ROW1 at least 48 hours prior to commencing 49 
work authorized by the Permit.  By City Ordinance, ALL work in the R/W shall be 50 
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performed according to the Work Area Traffic Control Handbook (WATCH), and 1 
have a valid Permit.   2 
 3 


For all projects advertised and bid by Charlotte Mecklenburg Utilities, the following shall 4 
apply: 5 
 6 


The Engineer shall obtain all necessary Permits for construction within City of 7 
Charlotte-Maintained street Rights-of-Way (R/W), prior to construction. A 8 
Contractor’s employee shall hold a valid Excavation Certification from CDOT’s Street 9 
Maintenance Division (SMD) and shall be on site during work in the street’s 10 
pavement, including sidewalk and driveways.  Contact SMD at (704) 336-3200 to 11 
enroll in the next Certification class.  12 
 13 
The Street Degradation Fee charged by SMD will be paid by the Engineer.  14 
 15 
The Contractor shall call (704) 432-ROW1 at least 48 hours prior to commencing 16 
work authorized by the Permit.  By City Ordinance, ALL work in the R/W shall be 17 
performed according to the Work Area Traffic Control Handbook (WATCH), and 18 
have a valid Permit.   19 


 20 
 Pavement will be replaced as follows.  In all pavement cuts either the permanent pavement or 21 


a temporary pavement will be placed immediately upon completion of the subgrade unless 22 
otherwise approved by the Engineer.  Temporary pavement shall consist of a minimum of 6-23 
inches CABC stone base and 1 and 1/2-inch of black asphaltic (SF9.5A or S9.5A) pavement.  24 
Temporary asphalt pavement shall be replaced with permanent pavement within 14 days.  25 


 26 
 1. Specifications for Cutting Pavement:  Unless otherwise approved or required, concrete 27 


pavement shall be removed to the nearest expansion or contraction joint.  The 28 
Contractor will contact the Charlotte’s Superintendent of Streets and/or NC-DOT's 29 
District Engineer for a determination of the limits of concrete replacement and location 30 
of joints.  Where sawed joints are allowed, the depth of the sawed cut shall be at least 31 
one (1) inch and shall extend at least 1/5 of the depth of the concrete.  More depth 32 
may be required if necessary to prevent damage to surrounding pavement.   33 


 34 
  Bituminous pavement shall be cut in a smooth and straight line.  Sawing is required on 35 


asphaltic concrete.  The width of pavement left between the edge of the ditch and the 36 
existing edge of the pavement or the front line of the gutter, shall be at least 2 feet.  37 
Residual strips of pavement less than 2 feet in width must be removed and replaced.  38 
Milling of existing pavement on each side of the trench for at least 12 inches beyond 39 
top of trench shall be required when directed by the Engineer or required by the 40 
Encroachment Agreement..   41 


 42 
  The Contractor shall remove and replace pavement which, in the opinion of the 43 


Engineer, has been cracked, damaged or displaced by the operation of the 44 
Contractor.  Removal and replacement shall be the responsibility of the Contractor, 45 
and at no cost to the Engineer.  Any additional Street Pavement Degradation Fees 46 
required by this operation shall be the responsibility of the Contractor and at no cost to 47 
the Engineer.  48 


 49 
 2. Specification For Restoring Concrete Pavement:  The concrete used to restore 50 


pavement shall have a minimum 28 day compressive strength (f’c) of 3600 P.S.I.  The 51 
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concrete as placed shall conform to the shape, grade, and finish of the existing 1 
pavement and shall be a minimum of one (1) inch deeper than the original pavement 2 
including stone base, but in no instance less than four (4) inches for concrete 3 
sidewalks, six (6) inches for concrete driveways, and ten (10) inches for concrete 4 
roadways.   5 


 6 
 3. Specification For Restoring Asphalt Pavement:  All material above the sub-base level 7 


shall be hot-mix bituminous asphalt pavement conforming to North Carolina 8 
Department of Transportation standard specifications for roads and structures for both 9 
mix design and placement.  The asphalt pavement as placed shall be one (1) inch 10 
deeper than the original pavement including stone base, but in no instance less than 11 
six (6) inches for driveways, private roads, or parking lots, eight  (8) inches for City or 12 
Town maintained residential roadways or NC-DOT Secondary Roadways (SR #),or 13 
ten (10) inches for City or Town maintained minor or major thoroughfare or NC-DOT 14 
thoroughfare (NC #, US #, or  I#).   15 


 16 
The asphalt shall be placed in lifts not greater than 4 inches and shall be 17 
SUPERPAVE hot mix bituminous asphalt base course I19.0B (or Type H binder).  The 18 
last two (2) inches in either instance shall be bituminous plant mix surface course 19 
SF9.5A (or I-1 or I-2 surface course), suitable to the appropriate controlling agency. 20 
Marshall mix design Type H binder, I-1 and I-2 surface course pavements may only be 21 
used in driveways and private parking lots.  The final surface course in roadways shall 22 
be placed with paving machines and/or rollers of a size and type approved by the 23 
North Carolina Department of Transportation for use on resurfacing contracts.   24 


 25 
  If a bituminous surfacing overlays a concrete base, the Contractor, at the option of the 26 


Engineer, shall replace the concrete to its original thickness, or to a level 2 inches 27 
below the finished surface.  The Engineer may direct the Contractor to omit all 28 
concrete and to replace the pavement with bituminous materials.   29 


 30 
  Tack coats shall be employed with each lift.  Tack coats shall be placed on both 31 


horizontal and vertical surfaces (pavement cuts or face of concrete gutters).   32 
 33 
  Under normal conditions, asphalt base course will be placed in pavement cuts at the 34 


end of each work day.  Surface course shall be replaced weekly or within five days 35 
following completion of pipeline construction along a continuous section of pavement.  36 
During inclement weather, the Engineer may permit the use of temporary asphalt (cold 37 
mix) to seal the trench until permanent asphalt can be placed.  38 


 39 
4. Temporary Steel Traffic Plates:  Temporary steel traffic plates may be used to 40 


maintain traffic when specifically approved by the Engineer.  This option will be 41 
permitted only after the trench is properly backfilled and until the daily asphalt base 42 
course or concrete can be placed.  The plates must lap onto the undisturbed parallel 43 
pavement a minimum of one foot on each side and be five (5) feet longer on each 44 
end than the side street or driveway.  The minimum plate thickness shall be 1-inch.  45 
Plates shall be pinned to the pavement to prevent movement.  Successive plates 46 
must be fastened to prevent gaps at the joints greater than one (1) inch.  The plates 47 
will not be left unattended or overnight, unless approved by the Controlling Agency.  48 
Steel plates may only be used with the approval of the Controlling Agency. 49 


 50 
N. CONCRETE CONSTRUCTION 51 
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 1 
 1. Acceptance of Concrete:  Concrete shall be accepted on the basis of its meeting the 2 


requirements listed under the Material Specifications and Detail Specifications Section 3 
of this contract.  The Inspector shall not accept ready mix concrete without the plant 4 
dispatch ticket.   5 


 6 
  The Engineer shall make or require any tests as he deems necessary to insure that 7 


the concrete meets specifications. Such tests shall be performed by an independent 8 
materials testing laboratory at the Contractor's expense.  The Engineer may choose to 9 
have quality assurance tests performed by an independent materials testing laboratory 10 
at the Engineer’s expense. 11 


 12 
 2. Placement:  Concrete will not be accepted if it cannot be placed within ninety (90) 13 


minutes of the dispatch time.  Time requirements may fluctuate marginally due to 14 
temperature.  Concrete shall be deposited in such a manner so as to prevent 15 
contamination by foreign material and segregation due to rehandling or flowing.  16 
Segregated concrete and/or concrete containing foreign material will not be accepted.  17 
Depositing will not be permitted when temperature has not exceeded 35 degrees 18 
Fahrenheit and rising by 10:00 A.M.  Depositing shall cease when the descending air 19 
temperature in the shade falls below 40 degrees Fahrenheit.  It shall not resume until 20 
the ascending air temperature rises to 35 degrees Fahrenheit.  All concrete shall be 21 
kept from freezing by the Contractor.  Frozen concrete shall be replaced at the 22 
Contractor's expense.  Free fall shall not exceed 3 feet in any case.   23 


 24 
 3. Forms:  Forms may be made of wood, plywood, metal, or any other material approved 25 


by the Engineer.  Forms shall be mortar tight, of material strong enough to resist 26 
noticeable deflection or bulging between supports, and the interior dimensions of the 27 
forms shall be such that the finished concrete shall be of the form and dimensions 28 
shown on the Plans.  The design of the forms shall take into account the effect of 29 
vibration of concrete as it is placed and also the rate of speed at which the forms will 30 
be filled.  Forms shall be coated with a form release agent or lubricant as approved by 31 
the Engineer.   32 


 33 
  Mechanical vibrators, of an approved type, and continuous spading and/or rodding of 34 


concrete shall be used to produce proper contact of concrete with forms and 35 
reinforcing steel in piers and with forms and pipe in monolithic inverts insuring a 36 
compact, dense and impervious artificial stone of uniform texture.   37 


 38 
 4. Curing:  All concrete will be cured for a seven (7) day period after placement according 39 


to the following procedure. 40 
 41 
  a. Forms will normally be left in place for the entire seven (7) day period.  42 


Exposed surfaces not covered by forms will be kept moist continuously for the 43 
entire seven day period or will be cured through use of an approved white 44 
pigmented curing compound which will be applied after all surface water has 45 
disappeared.  Curing compound shall be applied at a rate of not greater than 46 
175 square feet per gallon. 47 


 48 
  b. At the discretion of the Engineer, forms may be removed after the initial set and 49 


before the end of the seven day period.  In such cases, the areas previously 50 
covered by forms shall be cured as described above. If forms are stripped after 51 
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48 hours and prior to 7 days, the curing compound shall be applied as the 1 
forms are stripped. 2 


 3 
  c. The Engineer may permit backfill of certain structures (e.g. concrete piers) 4 


before the end of the curing period.  In such cases, the forms shall be stripped 5 
and the surfaces that remain exposed after backfill shall be cured as described 6 
in (a) above.  Curing compound shall not be required for backfilled surfaces 7 
except where specified by the plans or Special Provisions.  8 


 9 
 5. Finishing:  The structure shall have a uniform and textured surface.  All form marks 10 


exposed to view shall be rubbed off with a stone.   11 
 12 
 6. Testing:  The following tests will be performed by an independent materials testing 13 


company to ensure the concrete quality: 14 
 15 
  a. Compressive strength in accordance with ASTM C-31 and ASTM C-39 using a 16 


minimum of four 6-inch diameter test cylinders.  Test cylinders which are 17 
formed in the field will be left in the field until compression testing (7 day, 14 18 
day, 28 day) is completed thereby more closely approximately the curing 19 
conditions of the field placed concrete.  The fourth cylinder will be held in 20 
reserve for a 56 day compression test if deemed necessary by the Engineer.   21 


 22 
  b. Slump Test in accordance with ASTM C-143.   23 
 24 
  c. Air Content Test in accordance with either ASTM C-173 or ASTM C-231.   25 
 26 


d. Test Reports shall be submitted directly to the Engineer by the independent 27 
materials testing laboratory. 28 


 29 
PAVEMENT STRIPPING/MARKING: 30 
 31 


Construction Methods: 32 
 33 


1. General:  All marking paint shall be installed in accordance with the manufacturer's 34 
installation instructions, unless otherwise specified herein.  All surface preparation, 35 
including surface cleaning and surface pretreatment, shall be done by the Contractor 36 
in accordance with the manufacturer's recommendations, subject to the approval of 37 
the Engineer. 38 


 39 
2. The pavement markings shall be applied as soon as the pavement has cooled 40 


enough to support traffic and shall be in place for sections surfaced by the end of 41 
each day's operation, unless otherwise approved by the Engineer and the controlling 42 
agency. 43 


 44 
3. Pre-marking Requirements:  The Contractor shall lay out and install all markings in 45 


their final proposed location and position prior to actual placement of the pavement 46 
markings.  The pavement marking shall not be installed until pre-markings have 47 
been approved by the Engineer. 48 


 49 
4. Lateral Deviation Requirements:  Lines shall be of the length and longitudinal 50 


placement as shown on the plans, or to replace existing markings, or as directed by 51 
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the Engineer and the controlling agency.  The Contractor shall provide sufficient 1 
control points to serve as guides for application of markings.  The marking shall  be  2 
straight  or  of  uniform  curvature  and shall conform uniformly with tangents, curves, 3 
and transitions.  The finished lines shall be free from waviness.  In judging waviness, 4 
the lateral deviation of the finished line shall not exceed ½ inch from the proposed 5 
location alignment at any point.   6 
 7 
Any greater deviation may be sufficient cause for requiring the Contractor to remove 8 
and correct such markings at no cost to the Department. 9 


 10 
5. Pavement Marking Paint Application and Equipment Requirements: 11 


 12 
a. All pavement marking lines shall be applied with one pass of the pavement 13 


marking equipment. 14 
 15 


b. The pavement shall be dry and free of glaze, oil, dirt, grease, or other foreign 16 
contaminants.  The paint shall be applied only on clean, dry pavements, and at 17 
road surface temperatures above 50ºF and below 160ºF. 18 


 19 
c. Application equipment shall be so constructed as to assure continuous 20 


uniformity in the thickness and width of the stripe and shall be equipped with a 21 
cut-off device remotely controlled to provide clean square stripe ends when 22 
"skip" lines are being applied. 23 


 24 
d. The paint and beads shall be applied at the rate of 16.5 gallons per mile of 4-25 


inch continuous stripes (wet film thickness of 15 mils).  When the combination 26 
type paint is used at least 3½ pounds of glass beads per gallon of paint shall 27 
be premixed into the paint prior to application, and drop-on glass beads shall 28 
be applied at the rate of 1½ to 3 pounds per gallon of paint.  Drop-on beads 29 
shall be applied to drop-on type paint at the rate of at least 6 pounds per gallon 30 
of paint. 31 


 32 
e. Beads applied to the surface of the completed marking paint shall be applied 33 


by an automatic pressurized bead dispenser attached to the liner in such a 34 
manner that the beads are dispensed almost instantly upon the wet painted 35 
line.  The pressurized bead dispenser shall be equipped with an automatic cut-36 
off control synchronized with the cut-off of the paint.  The beads shall be 37 
spread uniformly over the entire surface of the paint. 38 


 39 
f. The Contractor shall protect the marking until dry by placing guarding or 40 


warning devices as necessary.  In the event any vehicle crosses the wet 41 
marking, such marking shall be reapplied and tracks made by the moving 42 
vehicles shall be removed by the Contractor. 43 


 44 
 45 
0. DRY BORE WITH STEEL ENCASEMENT 46 
 47 
 1. Bore Pits (or Tunnel Pits):  Bore or tunnel pits shall be safed-up, shored, well marked, 48 


lighted, and not left unattended except as approved by the controlling agency.  49 
Requirements for stabilization and dewatering of bore pits shall be as hereinbefore 50 
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specified.  The angle of repose method (sloping pit walls) for creating a safe working 1 
area shall not be used.   2 


 3 
Pits adjacent to roadways shall be protected using interlocking precast concrete traffic 4 
barrier walls.   Subject to approval of the Engineer, pits protected by existing traffic 5 
barrier walls or steel guardrails may not require temporary concrete traffic barrier 6 
walls.  7 
 8 
Pits within the 1:1 slope distance from the edge of pavement, or greater than 20 in 9 
depth, or when required by the Engineer or the Controlling Agency shall be designed 10 
by a geotechnical/structural Professional Engineer.  The Contractor shall be 11 
responsible for providing a pit design and details signed and sealed by a Professional 12 
Engineer licensed in North Carolina, and subject to approval of the Controlling 13 
Agency. 14 
 15 
The pits and shoring shall be removed (if ground  conditions allow) at the conclusion of 16 
construction. If ground conditions prevent the safe removal of the pit shoring, as 17 
determined by the pit design engineer or the Controlling Agency, the shoring shall 18 
remain in place.  The top of the shoring shall be removed to a distance 2-feet below 19 
finish grade.   20 


 21 
 2. Installation:  Smooth wall or spiral weld steel pipe may be jacked through dry bores 22 


slightly larger than the pipe, bored progressively ahead of the leading edge of the 23 
advancing pipe as spoil is mucked by the auger back through the pipe.  As the dry 24 
boring operation progresses, each new section of encasement pipe shall be fully and 25 
completely butt-welded to the section previously jacked into place.  The butt weld shall 26 
be watertight and shall develop 100 percent of the strength of the steel pipe wall.  27 
Continuous checks shall be made as to the elevation, grade and alignment of each 28 
successive section of encasement as well as the tracks (rails) upon which the boring 29 
rig travels.   30 


 31 
  If voids are encountered or occur outside the encasement pipe, grout holes shall be 32 


installed in the top section of the encasement pipe at ten (10) foot centers and the 33 
voids filled with 1:3 Portland Cement grout at sufficient pressure to prevent settlement 34 
in the roadway/railway.   35 


 36 
  Boring operations shall be continuous, around the clock, to their completion.  37 


Unnecessary or prolonged stoppages shall not be allowed.   38 
 39 
  In the event an obstruction is encountered during the boring and jacking operations, 40 


the auger is to be withdrawn and the excess pipe is to be cut off, capped, and filled 41 
with 1:3 Portland Cement Grout at sufficient pressure to fill all voids before reapplying 42 
to the Controlling Agency for permission to open cut, bore at an alternate location, or 43 
install a tunnel. 44 


 45 
  Installation shall be to the limits specified by the Controlling Agency and/or as 46 


delineated in their encroachment issued to the City.  (Copy of the encroachment 47 
agreement must be kept at the site throughout boring operations).   48 


 49 
  The completed casing installation shall be such as to prevent the formation of a 50 


waterway under the road or railbed.  Ends of the casing shall be sealed with eight-inch 51 
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(8-inch) solid brick masonry walls.  Weep holes will be provided on the downstream 1 
end for drainage.  Ends of casing may also be sealed with synthetic rubber end seals - 2 
See Standard Details. 3 


 4 
  The Controlling Agency shall have full authority to require remedial measures and/or 5 


to stop all work if, in its opinion, said work will cause any damage to the 6 
roadway/railway section or endanger traffic.  In all instances the Controlling Agencies 7 
reserve the right to sample, test, and approve all materials and methods used.   8 


 9 
  The Contractor shall notify the Controlling Agency through the Engineer and 10 


acknowledgement shall be received a minimum of five (5) working days prior to 11 
beginning any work within roadway or railway rights-of-way. If required, 24-hours 12 
notice will be given prior to completion to allow the controlling agency to inspect the 13 
installation prior to backfill operations.   14 


 15 
A. Casing Spacers/Isolators:  Upon completion of the installation of the steel 16 


casing pipe, casing spacers/isolators shall be installed on any carrier pipe 17 
passing through the steel casing pipe. They shall be designed to support and 18 
protect the carrier pipe, and electrically isolate the carrier pipe from the casing.   19 
Casing spacers shall be installed at each end of the pipe, within 2 feet of the 20 
joint, and at intervals not greater than 7 feet, as determined by the spacer 21 
manufacturer, based on pipe diameter and loads.  22 


 23 
B Casing End Seals:  The ends of the casing pipe shall be sealed with synthetic 24 


rubber casing end seals or solid brick masonry walls, as specified, as shown 25 
on the Standard Details, and as approved by the Controlling Agency. 26 


 27 
 28 
P. GUARANTEED STEEL CASING BY TUNNEL AND JACK INSTALLATION 29 
 30 
 The Contractor will provide all materials equipment and labor necessary to guarantee the 31 


complete installation of a steel casing as shown on the construction plans.  The Contractor 32 
will provide an installation method acceptable to the Controlling Agency based on the 33 
conditions encountered. The Contractor shall be responsible for determining the site 34 
conditions based own his own investigations prior to construction.  See Dry Bore With Steel 35 
Encasement – Bore Pits, above, for pit requirements. 36 


 37 
The steel casing shall be installed by jacking, with simultaneous removal of spoil.  The spoil 38 
removal shall not proceed more than 18-inches ahead of the casing.  The diameter of the 39 
excavated hole shall be no larger then necessary to keep the casing moving freely and 40 
lubricant may be used to reduce the jacking forces.  Casing sections shall be joined by full 41 
and complete butt welding.  The butt weld shall be watertight and shall develop 100 percent 42 
of the strength of the steel pipe wall.   43 


 44 
 After the casing is jacked in place, 2-inch grout holes shall be used to pump a 1:3 portland 45 


cement grout to fill the void outside the casing.  Sufficient pressure should be applied to force 46 
grout out of the adjacent grout hole.  Grout holes shall be a maximum of ten feet apart at the 47 
top of the casing. 48 


 49 
The completed casing installation shall be such as to prevent the formation of a waterway 50 
under the road or railbed.  Ends of the casing shall be sealed with eight-inch (8-inch) solid 51 
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brick masonry walls.  Weep holes will be provided on the downstream end for drainage.  Ends 1 
of casing may also be sealed with synthetic rubber end seals - See Standard Details. 2 


 3 
The Controlling Agency shall have full authority to inspect entire operation, require disposition 4 
of remedial measures, and  to stop all work if, in its opinion,  the  work will cause any damage 5 
to the roadway/railway section or endanger traffic. 6 
 7 
The Contractor shall notify the Controlling Agency through the Engineer and 8 
acknowledgement shall be received a minimum of five (5) working days prior to beginning any 9 
work within roadway or railway rights-of-way. If required, 24-hours notice will be given prior to 10 
completion to allow the controlling agency to inspect the installation prior to backfill 11 
operations.   12 
 13 


 The casing size and thickness shall be as shown on the Plans or Special Provisions. 14 
 15 


A. Casing Spacers/Isolators:  Upon completion of the installation of the steel casing pipe, 16 
casing spacers/isolators shall be installed on any carrier pipe passing through the 17 
steel casing pipe. They shall be designed to support and protect the carrier pipe, and 18 
electrically isolate the carrier pipe from the casing.   Casing spacers shall be installed 19 
at each end of the pipe, within 2 feet of the joint, and at intervals not greater than 7 20 
feet, as determined by the spacer manufacturer, based on pipe diameter and loads.  21 
 22 


B Casing End Seals:  The ends of the casing pipe shall be sealed with synthetic rubber 23 
casing end seals or solid brick masonry walls, as specified, as shown on the Standard 24 
Details, and as approved by the Controlling Agency. 25 


 26 
Q. TUNNELLING OPERATIONS USING STRUCTURAL STEEL LINER PLATES 27 
 28 
 All plates shall be formed to provide circumfrential flanged joints.  Longitudinal joints may be 29 


flanged or offset lap seam type.  All plates shall be punched for bolting on both longitudinal 30 
and circumfrential seam or joints.  Bolt spacing in circumfrential flanges shall be in 31 
accordance with the manufacturer's standard spacing and shall be multiples of the plate 32 
length so that plates having the same curvature shall be interchangeable to permit staggering 33 
of the longitudinal seam.  Bolt spacing at flanged longitudinal seams shall be in accordance 34 
with the manufacturer's standard spacing.  For lapped longitudinal seams, bolt size and 35 
spacing shall be in accordance with the manufacturer's standard but not less than that 36 
required to meet the longitudinal seam strength requirements of the design specifications.  All 37 
liner plates for the full length of a specified tunnel shall be either the flanged or the lapped 38 
seam type.  The two types shall not be mixed in the same tunnel. 39 


 40 
 Liner plates shall be assembled in accordance with the manufacturer's instructions.  41 


Galvanized and coated plates shall be handled in such a manner as to prevent bruising, 42 
scaling, or breaking of the coating.  Any plates that are damaged during handling or placing 43 
shall be replaced, except that small areas with  minor  damage  may  be  repaired  to  the  44 
satisfaction of the Engineer. 45 


 46 
 Galvanized surfaces shall be repaired by thoroughly wire brushing the damaged areas and 47 


removing all loose cracked coating, after which the cleaned areas shall be painted with two 48 
(2) coats of zinc rich paint as approved, and an acceptable bituminous coating restored.   49 


 50 
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 When tunnelling has proceeded a distance sufficient for placing one section of the tunnel 1 
liner, that section of liner will be placed before excavating further.  Excavation shall be 2 
controlled so that the space outside the liner plate shall be held to a minimum.  All voids 3 
between the liner plate and the tunnel wall shall be filled with 1:3 portland cement grout, 4 
containing no more water than necessary, placed under sufficient pressure to fill all voids.  5 
Grout shall be placed through the grout holes provided in the top of the tunnel liner plates.  6 
Grout holes 2-inch in diameter shall be provided at not more than 4.5 foot centers or every 7 
third ring of plates to permit grouting as the erection of the tunnel liner progresses.  At no time 8 
will the grouting operations be further than 10-feet from the front end or head of the tunnel 9 
construction.   10 


 11 
 At the end of each day's operations, the voids outside installed liner plates shall be grouted 12 


whether 10-feet or less.  Grout will be forced into each grout hole.  If the grout from one hole 13 
should flow along the liner plates so as to plug the next hole, the plug shall be opened by 14 
punching through the grout so that each hole may be used for grouting.  The grouting 15 
operation will be continued at each hole until all spaces outside the liner plates are filled and 16 
no grout will flow.   17 


 18 
 The tunnel shall be constructed to the limits, grade and alignment shown on the Construction 19 


Plans.  Excavation, without the use of jetting, shall be done in such a manner as to protect 20 
public and/or private property from damage.  Prior to beginning any construction, the 21 
Contractor shall submit pit shoring and tunnel liner details for approval, and no tunneling may 22 
begin prior to approval of these details by the appropriate Controlling Agency.  See Dry Bore 23 
With Steel Encasement – Bore Pits (or Tunnel Pits), above, for pit requirements.  After 24 
approval of tunnel liner and pit shoring details, a  five (5) day notice to the Controlling Agency, 25 
through the Engineer, shall be provided as previously specified.   26 


 27 
 No blasting will be done without prior written approval of the controlling agency and then only 28 


in strict accordance with all Federal, State, and Local laws, ordinances, rules, or regulations 29 
governing the storage and use of explosives.  Where blasting is required, only small 30 
controlled charges of 40% dynamite or plastic explosives shall be used.  The depths of the 31 
holes for these  charges  shall  not  exceed the depth necessary to  clear an area  sufficient  32 
to  place  one  section  of  tunnel  liner.  33 


 34 
 The  charges  for  the  initial  series  of  blasts  should  be placed  in  the  triangle  method.   35 


The  second  series  should be  placed  in  the  radial  method  a  minimum  distance  from  36 
the  desired  diameter  of  the  tunnel.   The triangular charges shall  be  set  to  go  off  first,  37 
with  the radial  charges to  go off following a short interval or using the time-lag method.   38 


 39 
 Where rock is encountered before approaching the shoulder or pavement, the first four series 40 


of charges will be used in determining the amount of controlled blasting to be used before 41 
beginning any blasting beneath the railway or shoulders or pavement of the highway as 42 
applicable.  If rock is encountered after tunneling progresses beneath the pavement or 43 
railway, the charges will initially be set at very low levels and increased in small increments 44 
until the proper amount of charge is determined.   45 


 46 
 In no case will an overshoot be permitted.  If a boulder is encountered and removed by 47 


blasting or by other methods, a bulkhead will be formed immediately after removal of the 48 
boulder and the area filled with grout before proceeding with the tunneling operations.   49 


 50 
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 If there is any indication of a vertical split in the rock formation, or any indication of settlement 1 
of the roadway or railway fill, all operations shall be stopped and the Controlling Agency 2 
notified immediately.  If the vertical split is not determined to be of too great a magnitude or 3 
too close to the rails/pavement, the split shall be filled with grout at a pressure specified by 4 
the Controlling Agency, allowed to set and tunneling operations may be continued.   5 


 6 
 If it is determined that the vertical split is too great of a magnitude or too close to the 7 


pavement or railway, the Controlling Agency shall determine the method to be used to correct 8 
the split.  If settlement of the roadway or railway occurs, the Controlling Agency will advise the 9 
Owner and his Contractor of the proper steps to be taken to correct the settlement.  If 10 
deemed necessary by the Controlling Agency, adequate warning devices (signs, flashers, 11 
etc.) accompanied by responsible flagmen shall be placed at a distance allowing any and all 12 
traffic time to stop safely before reaching the questionable area.  At the option of the 13 
Controlling Agency, it may provide the necessary flagmen, warning devices, etc., at the 14 
Contractor's expense.  Traffic shall be allowed over the questionable area only as directed by 15 
the Controlling Agency. 16 


 17 
 The Controlling Agency shall have full authority to inspect entire tunnel operation, require 18 


disposition of remedial measures, and  to stop all work if, in its opinion,  the  work will cause 19 
any damage to the roadway/railway section or endanger traffic.  In all instances the 20 
Controlling Agencies reserve the right to sample, test, and approve all materials used.   21 


 22 
 The completed liner shall consist of a series of structural steel liner plates assembled with 23 


staggered longitudinal joints.  Liner plates shall have been fabricated to fit the cross section of 24 
the tunnel.  All plates shall be connected by bolts on both longitudinal and circumfrential 25 
seams or joints.   26 


 27 
 After tunnelling operations have been completed the Contractor will install the carrier pipe in a 28 


manner approved by the Engineer.  Concrete fill (1:3 portland cement grout) will then be 29 
placed after completing installation of the sewer pipe within the tunnel liner as directed by the 30 
Engineer and end enclosure walls installed as shown on the Construction Plans or Standard 31 
Details.  Ends of the tunnel liner will be sealed with twelve-inch (12-inch) solid masonry walls.  32 
Weep holes will be provided on the downstream end for drainage - See Standard Details.  33 
The Contractor shall then  remove  the  vertical  shoring  for  pits  (if  ground  conditions 34 
allow), surplus  spoils,  and  material from the site.  If ground conditions prevent the safe 35 
removal of the pit shoring, as determined by the pit design engineer or the Controlling 36 
Agency, the shoring shall remain in place.  The top of the shoring shall be removed to a 37 
distance 2-feet below finish grade.   38 


 39 
 The site shall then be returned to its original condition, seeded, mulched, or restored as 40 


specified and left in a neat and satisfactory condition.  Shoring material shall be removed in 41 
such a manner so as to avoid collapse and to allow proper backfill.  The backfill shall be 42 
placed in accordance with these Specifications or the requirements of the Controlling Agency. 43 


 44 
The Contractor shall notify the Controlling Agency through the Engineer and 45 
acknowledgement shall be received a minimum of five (5) working days prior to beginning any 46 
work within roadway or railway rights-of-way. If required, 24-hours notice will be given prior to 47 
completion to allow the controlling agency to inspect the installation prior to backfill 48 
operations.   49 


 50 
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 The Contractor will notify the Engineer, in writing, upon completion of the tunnel liner 1 
installation. Notification of completion of the tunnel operation will then be forwarded in writing 2 
to the Controlling Agency.  When the Controlling Agency is NC-DOT, the Engineer will notify 3 
the Division Engineer, in writing, with a copy to the attention of the State Design Services 4 
Engineer, North Carolina Department of Transportation, Division of Highways, Raleigh, North 5 
Carolina 27611. 6 


 7 
 The Contractor shall reimburse the Utility Department (Owner) and the Utility Department 8 


(Owner) shall reimburse the Division of Highways (or other controlling agency) should any 9 
settlement or damage result to the roadway/railway within a period of one (1) year after 10 
completion of the tunneling operations.   11 


 12 
 The Contractor and any of his subcontractors performing work on the State's (NC-DOT) right-13 


of-way in connection with tunneling operations shall furnish for approval, through the 14 
Engineer, to the Department of Transportation, attention State Design Services Engineer, 15 
North Carolina Department of Transportation, Division of Highways, Raleigh, North Carolina,  16 
27611, a certificate of insurance.  An original and one copy of the certificate in the minimum 17 
amounts of $500,000 Bodily Injury and $250,000/$500,000 Property Damage shall be 18 
submitted for approval as evidence of proper coverage before beginning any work at the site.   19 
The Certificate is to show explosion, collapse, and  underground insurance coverage is 20 
provided.  The Certificate will also reference the project, county and the Design Services 21 
Units file number. 22 


 23 
 Insurance requirements for work performed on Railroad (CSX, Norfolk-Southern, etc.) 24 


property will be as outlined in the Special Provision Section of the contract.  The Contractor 25 
shall furnish for approval a certificate of Insurance to Engineer.  All required submittals will be 26 
sent to the Utility Department for review and this office will then forward the documentation on 27 
to the railroad. 28 


 29 
 Insurance will remain in full force and effect for one (1) year after acceptance by the owner 30 


and the Controlling Agency.  The Certificate is to be countersigned by an authorized North 31 
Carolina Resident Agent with the name and address of the agent denoted thereon.   32 


 33 
R. BLASTING 34 
 35 
 Prior to commencing any blasting operations the Contractor shall notify either the City Fire 36 


Department - Fire Prevention Section or the County Fire Administrator as applicable, and 37 
obtain blasting permits as required.  The Contractor must furnish certification of Insurance 38 
specifically covering any and all obligations assumed pursuant to the use of explosives.   39 


 40 
 All blasting operations shall be conducted in strict accordance with any and all decrees, rules, 41 


regulations, ordinances, and laws as may be imposed by any regulatory body and/or agency 42 
having jurisdiction over the work relative to handling, transporting, use and storage of 43 
explosives.  Blasting shall be done only by competent, sober and experienced personnel 44 
whose activities shall be conducted in a workmanlike manner.  Satisfactory information must 45 
be provided to the Engineer that the blaster meets or exceeds the qualifications enumerated 46 
in OSHA Regulations Part 1926, Subpart U, Section 1926.901 -Blaster Qualifications.   47 


 48 
 All rock, dirt and debris from blasting shall be contained within the excavation by use of 49 


weighted mats or undisturbed overburden.  The Contractor's blaster shall be fully responsible 50 
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for determining the method of containment and the weight, size and placement of material 1 
required to contain the charge he is using. 2 


 3 
 Charges shall be sized such that no damage to houses, structures, roadways etc., outside the 4 


limits of the excavation will occur.  Where there is a possibility of such damage, the charge 5 
will initially be set at a very low level and increased in small increments until the proper 6 
charge is determined. The Contractor shall be held responsible for any and all injury to 7 
persons or damage to public or private property.   8 


 9 
 Permission to Blast:  The Contractor shall not be allowed to blast within any rights-of-way 10 


maintained by any agency (D.O.T., R.R., Gas, etc.) other than the City without 11 
specific approval of the controlling agency and only in accordance with their respective 12 
requirements.   13 


 14 
PART 1: GENERAL 15 
 16 
1.01 SCOPE OF WORK 17 
 18 


A. Furnish all labor, materials, equipment and incidentals necessary to 19 
excavate and dispose of rock and boulders over one cubic yard, in order 20 
to install the pipe. 21 


B. Blasting will be permitted when conditions require it and all preparation 22 
requirements have been fulfilled. 23 


C. Work shall include monitoring of blasting operations, pre-blast surveys, 24 
and post-blast surveys, as described below. 25 


D. The Contractor shall perform all blasting operations in a manner to protect 26 
life, property, and all utilities. All damage resulting from the blasting 27 
operations shall be repaired at the Contractor’s expense. 28 


E. All blasting shall conform to the requirements of Charlotte Fire 29 
Department Bulletin 22.2, unless otherwise modified herein. 30 


 31 
1.02 RELATED WORK 32 
 33 


A. Excavation, paragraph F ???, CMUD Design Manual. 34 
B. Backfill, paragraph I ???. CMUD Design Manual. 35 
C. Tunneling Operations Using Structural Steel Liner Plates, paragraph Q 36 


???, CMUD Design Manual. 37 
 38 
1.03 DEFINITIONS 39 
 40 


A. Rock Excavation shall be defined as solid ledge rock that requires drilling 41 
and blasting, wedging, sledging, cutting, or barring for its removal. Soft 42 
and disintegrated rock which in the opinion of the Engineer can be 43 
excavated by use of a power excavator, without undue delay, shall not be 44 
classified as rock excavation. 45 


B. Boulders over one cubic yard in volume which in the opinion of the 46 
Engineer cannot be removed by using a power excavator shall be 47 
considered rock. 48 


C. Boulders up to one cubic yard in volume which can be removed without 49 
resorting to blasting shall not be classified as rock. 50 


D. Frequency is defined as the ground vibration oscillation at peak event in 51 
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Hertz (Hz). 1 
F. Peak Ground Particle Velocity (PGPV) is defined as the maximum of three 2 


(3) velocity components measured in three (3) mutually perpendicular 3 
directions at a point. 4 


G. Pop Shots may be permitted at the discretion of the Blasting Consultant 5 
for blasting of isolated boulders and small rock deposits. See pop shot 6 
requirements below. 7 
 8 


1.04 SUBMITTALS 9 
 10 


A. Qualifications of Blasting Consultant shall be submitted at least 30 days 11 
prior to any blasting work being performed.  12 


B. A Blasting Plan shall be prepared by the Blasting Consultant for the 13 
blasting work anticipated for the overall project.  14 


C. An Individual Shot Plan shall be prepared for each blast event and shall 15 
be submitted at least 48 hours prior to beginning any work for that blast. 16 


D. Submit copies of blasting permits and pop shot permits from regulatory 17 
agencies. 18 


E. Submit copies of blasting notification to the City of Charlotte Fire 19 
Department and the City of Charlotte Police Department and other 20 
controlling agencies. 21 


F. Submit copies of the flyers notifying property owners that blasting 22 
operations will occur and that they will be contacted for a pre-blast survey 23 
and post-blast survey of their property. 24 


G. Submit copies of a blast safety plan and location of warning signs for 25 
protection of the workers and the public. 26 


H. Submit a copy of the pre-blast and post-blast surveys performed on 27 
properties near the proposed centerline. 28 


I. Submit copies of the Blast Damage Complaint Forms that are completed 29 
after each blast event. 30 


J. Submit copies of seismograph records for each blast event. 31 
K. Submit locations and readings for settlement monitoring points. 32 
L. Submit copies of all other items required in this Section. 33 


 34 
PART 2: PRODUCTS 35 
 36 


(NOT USED) 37 
 38 
PART 3: EXECUTION 39 
 40 
3.01 BLASTING CONSULTANT 41 
 42 


A. The Contractor shall identify an individual to perform the role and duties of the 43 
Blasting Consultant. The Blasting Consultant may be an employee of the 44 
Contractor or a subcontractor. The Blasting Consultants qualifications shall 45 
be submitted to the Engineer at least 30 days prior to any blasting work being 46 
performed.  47 


B. The Blasting Consultant shall conduct all blasting operations and shall have 48 
at least 10 years of experience in design and implementation of rock 49 
excavation using controlled blasting methods for similar construction projects. 50 


C. The Blasting Consultant shall prepare and submit a Blasting Plan for the 51 
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overall project. 1 
D. The Blasting Consultant shall include in the Blasting Plan a blast safety plan. 2 


Contractor shall be responsible for implementing the blast safety plan and 3 
making sure that all persons at the construction site are informed of the blast 4 
safety plan prior to each blasting event. 5 


E. If the Contractor wishes to include pop shots in the proposed work, the 6 
Blasting Consultant shall incorporate a pop shot blasting section in the 7 
Blasting Plan. The Blasting Consultant will be responsible for obtaining a Pop 8 
Shot permit from the Charlotte Fire Department and other regulatory agencies 9 
as required. All requirements of Charlotte Fire Department Bulletin 22.2 shall 10 
be followed for pop shots. The Blasting Consultant will determine for each 11 
proposed pop shot whether a pre-blast survey and post-blast survey are 12 
required. All damages to property, utilities, roads, etc. resulting from pop 13 
shots, with or without pre-blast and post-blast surveys will be repaired at the 14 
Contractor’s expense.  15 


F. The Blasting Consultant shall prepare an Individual Shot Plan for each blast 16 
event.  17 


G. The Contractor shall maintain general liability insurance in the amount of 18 
$5,000,000, automobile liability insurance in the amount of $1,000,000, and 19 
statutory workmen’s compensation insurance. The Blasting Consultant shall 20 
also maintain professional liability insurance in the amount of $5,000,000, 21 
automobile liability insurance in the amount of $1,000,000, general liability 22 
insurance in the amount of $1,000,000, and statutory workmen’s 23 
compensation insurance. The City of Charlotte and any Consultant working 24 
on behalf of the City, shall be named as additional insured. Evidence of such 25 
insurance shall be submitted to the Engineer at least 30 days in advance of 26 
commencing blasting operations.  27 


 28 
3.02 BLASTING PLAN 29 
 30 


A. At least 21 days prior to any blasting work being performed, the Contractor 31 
shall post on site and provide the Engineer with a blasting plan prepared by 32 
the Blasting Consultant. 33 


B. Blasting shall be permitted to occur only between the hours of 8:00 AM and 34 
4:00 PM local time. 35 


C. Explosives shall not be stored or used on the project site until the blasting 36 
permit has been received by the Engineer. 37 


D. The blasting plan shall include the following: 38 
1. Name, qualifications, and telephone number of the Blasting Consultant. 39 
2. Name and qualifications of all personnel that will be working with 40 


explosives or as part of the blasting operation. 41 
3. A complete summary of the proposed transportation, handling, storage, 42 


type, anticipated amount, and use of explosives. 43 
4. The general concept for the blasting, and for the control of noise, dust, 44 


flying rock, air blast, vibrations, and blast monitoring procedures. 45 
5. Copy of blasting permits from regulatory agencies. 46 
6. Copy of the blasting notification to the City of Charlotte Fire Department, 47 


the City of Charlotte Police Department, and other controlling agencies. 48 
7. Copy of the flyer notifying property owners that blasting operations will 49 


occur. 50 
8. Copy of the Blast Damage Complaint Form. 51 
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E. The blasting plan shall be revised as necessary during construction based on 1 
results achieved. Plan revisions shall be submitted to the Engineer and 2 
regulatory agencies as appropriate.  3 


 4 
3.03 PRE-BLAST SURVEY 5 
 6 


A. A pre-blast survey shall be conducted on and reported for all major structures 7 
including but not limited to railroads, NCDOT facilities, bridges, homes, and 8 
businesses, within the influence range of any blasting operations or within a 9 
minimum of 500 feet from any blast site, whichever is greater. Pre-blast and 10 
post-blast surveys will be conducted only after the Contractor has received 11 
written permission from the property owner. If the property owner does not 12 
agree to pre-blast and/or post-blast surveys, the Contractor shall notify the 13 
Engineer.  14 


B. The surveys shall consist of visual inspection and recording by notes, videos, 15 
and photographs (digital photographs are not permitted) of the interior and 16 
exterior of structures, to include specifically existing cracks or other existing 17 
structural damage on the property. The Engineer will be notified of each 18 
survey 24 hours in advance of the survey. The Engineer may attend the 19 
survey. 20 


C. The surveys shall be conducted under the Blasting Consultant’s supervision 21 
by an independent subcontractor. 22 


D. A pre-blast survey report including a copy of all notes, videos, and 23 
photographs shall be submitted to the Engineer prior to the beginning of any 24 
blasting operations. If the property owner requests a copy of the pre-blast 25 
survey, the Contractor shall provide a copy to the property owner. The 26 
Contractor shall include in the cost of the pre-blast surveys and allowance to 27 
cover the cost of twenty-five (25) additional copies of pre-blast surveys. 28 


E. The pre-blast survey report shall be retained by the Contractor for a minimum 29 
of 5 years after completion of the contract. 30 


 31 
3.04 POST-BLAST SURVEY 32 
 33 


A. The Contractor shall perform a post-blast survey of the same facilities 34 
surveyed in the pre-blast survey to determine the effect of blasting 35 
operations, only when the property owner raises a concern about the impact 36 
of the blasting operations.. Post-blast surveys shall be conducted under the 37 
Blasting Consultant’s supervision by the same entity as the pre-blast surveys.  38 


B. The Contractor shall submit the post-blast survey report, including notes, 39 
videos, and photographs, to the Engineer within 30 days of each post-blast 40 
survey. If the property owner requests a copy of the post-blast survey, the 41 
Contractor shall provide a copy to the property owners. The Contractor shall 42 
include in the cost of the post-blast surveys an allowance to cover the cost of 43 
twenty-five (25) additional copies of post-blast surveys. 44 


 45 
3.05 INDIVIDUAL SHOT PLANS 46 
 47 


A. Individual shot plans shall be prepared for record purposes prior to each blast 48 
event. 49 


B. Individual shot plans shall be prepared by the Blasting Consultant and 50 
submitted to the Engineer at least 48 hours prior to the scheduled time for 51 
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blasting provided for in the plan. 1 
C. Individual shot plans shall include as a minimum the following information: 2 


1. Drilling pattern 3 
2. Number, location, inclination, diameter, and depth of drilled holes. 4 
3. Amount, type, and distribution of explosives per hole. 5 
4. Powder factor, time delays, and weight of explosives in each delay. 6 
5. Influence range of blast 7 
6. Sequence of firing. 8 
7. Time and date of blast 9 
8. Total pounds of explosives used. 10 
9. Any other pertinent data to produce smooth and sound surfaces of the 11 


excavation and to protect adjacent facilities. 12 
 13 
3.06 BLASTING PROCEDURES 14 
 15 


A. Selection of blasting procedures is the responsibility of the Contractor and the 16 
Blasting Consultant.  17 


B. At least one week prior to the start of actual blasting activities, the Contractor 18 
shall distribute flyers to residents within 500 feet radius of the project, 19 
notifying them of the pending blasting operations.  20 


C. The Contractor shall notify utilities and other agencies which might be 21 
affected by blasting operations at least 72 hours before the blasting is 22 
performed. 23 


D. Contractor shall provide warning signs and public notification of pending 24 
blasting events to avoid risk to the public. A blast safety plan shall be 25 
prepared and followed for each blast event.  26 


E. Blasting shall be performed in accordance with the best modern practice, 27 
using methods and techniques that will preserve the unexcavated rock face 28 
and excavation bottom in the best and most stable conditions, and which will 29 
reduce over break to a minimum. 30 


F. Shattering or splitting of unexcavated rock or the opening up of any seams in 31 
rock not excavated and the disturbance of rock outside the excavation lines 32 
shall be avoided. 33 


G. Explosives, including blasting caps, shall be transported and stored in a safe, 34 
secure manner in accordance with the requirements of the appropriate 35 
regulatory agency. Storage magazines shall be locked at all times. 36 


H. Only persons authorized by the Blasting Consultant shall be allowed to 37 
handle and use explosives on the project. 38 


I. An inventory of all explosive and blasting caps shall be performed by the 39 
Contractor before leaving the site for any reason. The Contractor shall 40 
maintain a daily written record of all inventories. 41 


J. The Contractor shall perform all blasting operations in a manner to protect 42 
life, property, adjacent utilities, and infrastructure under construction. All 43 
damage resulting from the blasting operations shall be repaired at the 44 
Contractor’s expense. 45 


 46 
3.07 BLAST MONITORING 47 
 48 


A. Blast monitoring shall be conducted for all blasting performed under individual 49 
shot plans and for pop shots at the discretion of the Blasting Consultant. 50 


B. Any damage to the existing facilities, structures or utilities, caused by blasting 51 
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shall be repaired to the satisfaction of the Owner at the Contractor’s expense.  1 
C. The Contractor shall provide the Charlotte Police Department, the Charlotte 2 


Fire Department, and other controlling agencies with written notice of blasting 3 
a minimum of 48 hours in advance of each blast event. 4 


D. Blast monitoring shall be conducted by persons trained in the use of 5 
seismographs and records shall be analyzed and results reported by persons 6 
experienced in analyzing and reporting the frequency content of a 7 
seismograph record. 8 


E. Seismographs shall be of the type that provides a hard-copy printout and 9 
shall be immediately available to the Engineer for review. All seismograph 10 
used on the project shall be calibrated by the manufacturer’s of the unit within 11 
the previous sixty (60) days of the unit’s initial use on the project and a 12 
minimal of annually thereafter. The Owner may require additional interim 13 
calibrations of any seismograph if the results appear to be erratic of if there is 14 
an indication of possible damage to the unit. 15 


F. Seismograph monitoring shall be performed at three structures nearest the 16 
location of the individual blast and at any other location(s) recommended by 17 
the Blasting Consultant. When no structures are within 500 feet of the blast 18 
site, seismograph monitoring shall be performed at three locations 19 
approximately 500 feet from the blast site.   20 


G. The Blasting Consultant shall determine the amount of explosives to be used 21 
for each blast to minimize vibration and noise from each blast.  22 


H. For vibration frequencies be equal to or less than 40 Hz (cycles per second), 23 
the peak particle velocity, defined as the maximum of the three velocity 24 
components of vibration, at any location shall be less that 1 inch per second. 25 
For vibration frequencies greater that 40 Hz, the peak particle velocity at any 26 
location shall not exceed 2 inches per second and the displacement shall be 27 
less than 0.004 inches. 28 


I. Contractor shall measure the air overpressure at the location of the monitors. 29 
Air overpressure in each case shall not exceed 0.02 PSI. 30 


J. The Blasting Consultant shall examine the limits of peak particle velocity, 31 
displacement, and air overpressure in view of the blast design and condition, 32 
proximity of the structures and pipelines, and shall determine further 33 
restrictions as necessary to eliminate the risk of damage to these facilities. 34 


K. Blasting parameters recorded by seismographs shall be analyzed after each 35 
blasting event. Limiting parameters of these specifications or more restrictive 36 
limits set by the Blasting Consultant shall not be exceeded. If monitoring 37 
indicates that the limits have been exceeded, structures near the blast site 38 
shall be examined for damage and assessments for repairs shall be 39 
immediately undertaken. There shall be no further blasting until charges are 40 
adjusted to limit the vibration levels to prevent damage to facilities. 41 


L. Measurement records shall be submitted to the Engineer within 24 hours of 42 
each blast event. The Contractor shall note any data where the prescribed 43 
blasting parameters were exceeded.  44 


M. A Blasting Damage Complaint Form is attached as Exhibit A to this 45 
specification for use in documenting property owner allegations of damage 46 
resulting from blasting operations.  Upon notification from any source of a 47 
potential complaint of blasting damage, the Contractor shall contact the 48 
property owner within 24 hours and complete the complaint form as soon as 49 
possible. A copy of the completed form shall be provided to the Engineer and 50 
property owner within 72 hours of completion of the form. The Contractor 51 
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shall keep the Engineer informed as to the progress and final resolution of the 1 
complaint.   2 


 3 
3.08 DISPOSAL AND REUSE OF EXCAVATED ROCK 4 
 5 


A. Rock larger that ¾ cubic foot shall not be used as trench backfill. Small rock 6 
that is less than ¾ foot shall not exceed 10% of the fill material. 7 


B. Rock shall not be placed within three (3) feet of the pipeline or within three (3) 8 
feet of finished grade. 9 


C. Rock used in backfill shall be free from organic matter, muck, and marl. 10 
D. All backfill material shall comply with applicable sections of CMUD Design 11 


Manual 12 
E. All rock not used for backfilling shall be removed from the site and disposed 13 


of by the Contractor at no additional cost to the City. Disposal of rock on 14 
CMUD sewer easements shall not be permitted. 15 


 16 
3.09 PAYMENT  17 
 18 


All costs for the work related to pre-blast surveys and post-blast surveys shall be 19 
included in the unit price bid per survey for pre-blast surveys and post blast surveys, 20 
respectively. All REMAINING cost for the work described in this specification shall be 21 
included in the unit price bid per cubic yard for rock excavation 22 


23 
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EXHIBIT A 1 
 2 


BLASTING DAMAGE COMPLAINT FORM 3 
DATE, TIME, AND LOCATION OF INCIDENT: __________________________________ 4 
_________________________________________________________________________5 
_____ 6 
_________________________________________________________________________7 
_____ 8 
DESCRIPTION OF ITEM OR AREA DAMAGED:_________________________________ 9 
_________________________________________________________________________10 
_____ 11 
_________________________________________________________________________12 
_____ 13 
_________________________________________________________________________14 
_____ 15 
_________________________________________________________________________16 
_____ 17 
DAMAGED PROPERTY Owner:18 
 _____________________________________________ 19 
      Address: _____________________________________________ 20 
        _____________________________________________ 21 
      Telephone: ______________________________________ 22 
Owner Contact Information if different from above: 23 
      Owner: _____________________________________________ 24 
      Address: _____________________________________________ 25 
        _____________________________________________ 26 
      Telephone: ______________________________________ 27 
 28 
 29 
Signed _____________________________________________ Date _________________ 30 


Claimant 31 
 32 
 33 
Signed _____________________________________________ Date _________________ 34 


Contractor/Blaster 35 
 36 
 37 
** Contractor/Blaster is required to respond to claimant within 30-day period.  Failure to 38 


properly respond within 30-day period would justify direct notification to 39 
Contractor/Blaster insurance carrier by Engineer. 40 


  41 
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 1 
S. TESTING AND INTERNAL INSPECTION 2 
 3 
 The Contractor shall provide proper ventilation of sewer lines and manholes during any test or 4 


inspection procedure.  The Contractor shall be responsible for providing all equipment and 5 
personnel necessary to comply with OSHA confined spaces regulations, and/or any other 6 
applicable regulation, for Contractor employees, City employees, and/or hired consultants or 7 
employees representing the City and performing duties and/or having responsibilities 8 
associated with the proposed construction.   9 


 10 
The Contractor shall pretest the gravity sewer system as indicated below prior to requesting  11 
official tests.  The Contractor shall advise the Engineer of any problem areas.  Repairs shall 12 
be made with the knowledge and approval of the Engineer.  Methods of repairs shall be 13 
subject to approval of the Engineer.  Once all required pre-testing has been successfully 14 
completed, the Contractor will schedule the official test with the Engineer.  All official tests 15 
shall be conducted under the direct inspection, review and approval of the Engineer.  All 16 
testing procedures shall be verified and witnessed by the Engineer.   17 
 18 
The following quality control tests are required prior to acceptance and activation of gravity 19 
sewer systems: 20 
 21 
For Pipe: 22 
• Infiltration and Internal Inspection,  23 
• Flashlight Inspection between Manholes, 24 
• Deflection, 25 
• Low Pressure Air Test (Manhole to Manhole), or, 26 
• Low Pressure Air - Pipe Joint Test, 27 
• Hydrostatic Test (Manhole to Manhole), when within 100 feet of a well, or when specified, 28 
• Internal Visual Inspection (Joint by Joint), when specified, 29 
• Internal CCTV Inspection (MH to MH and Laterals) , when specified. 30 


 31 
For Manholes and Wetwells: 32 


• Infiltration Inspection 33 
• Internal Inspection 34 
• Vacuum Test 35 
• Exfiltration (Water) Test 36 
• Zero Leakage Hydrostatic Test 37 


 38 
 1. Gravity Sewer Pipe Leakage Testing: No sooner than 10 days following completion of 39 


backfill, the Contractor along with the project inspector will be required to determine 40 
the level of the ground water table.  The ground water table elevation shall be noted 41 
on the plans relative to the top of the pipe at the upstream end of each section of pipe.  42 
The sewer main and manholes shall be inspected and tested for infiltration. 43 
Regardless of the ground water table elevation, all gravity sewer mains shall be tested 44 
by Low Pressure Air – manhole to manhole, or individual joint test by low pressure air 45 
or low pressure water.  Each test shall be performed as follows:   46 


 47 
  a. Infiltration: Each manhole and section of pipe shall be visually inspected.  The 48 


allowable leakage shall be 0.0 gallons per day per inch diameter per mile of 49 
pipe.  Weir measurements will not be necessary.  Any visible point of 50 
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infiltration or leak, or any flow of water in the pipe invert will constitute failure 1 
of the test.  Any failed section of pipe or manhole shall be repaired or 2 
removed and replaced in a manner approved by the Engineer.  Upon 3 
completion of remedial actions, the testing procedures shall restart from the 4 
beginning.  The process will continue until each pipe section and manhole 5 
has passed the official test. 6 


 7 
  b. Low Pressure Air Test (Manhole to Manhole):  The low-pressure air test may 8 


be dangerous to personnel if, through lack of understanding or carelessness, a 9 
line is over-pressurized or plugs are installed improperly. It is extremely 10 
important that the various plugs be installed so as to prevent the sudden 11 
expulsion of a poorly installed or partially inflated plug.  12 


 13 
Tests shall be performed in accordance with ASTM F-1417 (Plastic Gravity 14 
Sewer Pipe – PVC), regardless of pipe material, and as modified below.  Low 15 
pressure air tests shall be preformed on sewer mains 24-inches in diameter 16 
and smaller.  The test method shall be the Time-Pressure Drop Method as 17 
indicated in the standards and as modified below.  Test pressure will be 18 
measured by gauges furnished by CMUD and installed by the Contractor 19 
above ground at the manhole opposite the air supply.  The Contractor shall 20 
furnish all other test equipment required including connecting hoses at the 21 
CMUD supplied gauge. 22 
 23 
Required Test Time: 24 
 25 


Determine the Main Test Time (TM), Lateral Test Time (TL), Total Test 26 
Time (TT), Minimum Test Time (Tm) and the Required Test Time (TR): 27 
 28 
TM = T1 x L , where: 29 
 30 
TM = Main Test Time, Seconds, 31 
T1 = Constant as indicated in table below, based on Main Diameter, 32 
L = Length of Main , feet. 33 
 34 
TL = T2 x n, where: 35 
 36 
TL = Lateral Test Time, Seconds, 37 
T2 = Constant as indicated in table below, based on lateral Diameter, 38 
n = Number of laterals included in the test section, each. 39 
 40 
TT = TM + TL, where: 41 
 42 
TT = Total Test Time, Seconds, 43 
 44 
Tm = T3, where: 45 
 46 
Tm = Minimum Test Time, Minutes and Seconds, 47 
T3 = Constant as indicated in the table below. 48 


 49 
TR = TT  or Tm , compare TT and Tm , and use whichever is greater, 50 
where 51 
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 1 
TR = Required Test Time, to be used in the Low Pressure Air Test.  2 


 3 


Pipe 
Diameter, D 


- inches 


1.0 PSI Test 
 


T1 – Main Test 
Time – Seconds 


1.0 PSI Test 
 


T2 – Lateral 
Test Time - 


Seconds 


1.0 PSI Test 
 


T3 - Minimum 
Test Time - 
minutes : 
Seconds 


4 n/a 12.0 n/a 
6 n/a 26.0 n/a 
8 1.520 n/a 7:34 
10 2.374 n/a 9:26 
12 3.418 n/a 11:20 
15 5.342 n/a 14:10 
18 7.692 n/a 17:00 
21 10.470 n/a 19:50
24 13.674 n/a 22:40 


 4 
When approved by the Engineer, 15-inch diameter and larger mains 5 
may be tested by the 0.5 PSI Time-Pressure Drop Method in lieu of the 6 
1.0 PSI Time-Pressure Drop Method.  The 0.5 PSI Test may only be 7 
used when the Contractor requests the 0.5 PSI Test, and the Required 8 
Test Time (TR), as determined above, is greater than 30 minutes.  9 
When the 0.5 PSI Test has been approved by the Engineer, the 10 
Required Test Time (TR) shall be determined based on the equations 11 
above, and the table below: 12 
 13 


Pipe 
Diameter, D - 


inches 


 
 


0.5 PSI Test 
 


T1 – Main Test 
Time – Seconds 


0.5 PSI Test 
 


T2 – Lateral 
Test Time - 


Seconds 


0.5 PSI Test 
 


T3 - Minimum 
Test Time - 
minutes : 
Seconds 


4 n/a 6.0 n/a 
6 n/a 13.0 n/a 
8 n/a n/a n/a 
10 n/a n/a n/a 
12 n/a n/a n/a 
15 2.671 n/a 7:05 
18 3.846 n/a 8:30 
21 5.235 n/a 9:55 
24 6.837 n/a 11:20 


 14 
Required Test Pressure: 15 


 16 
The Contractor along with the project inspector will be required to 17 
determine the level of the ground water table.  The ground water table 18 
elevation shall be noted on the plans relative to the top of the pipe at the 19 
upstream end of each section of pipe.   20 
 21 
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Since water produces a pressure of 0.43 PSI for every foot of depth, the 1 
required air test pressure shall be increased to offset the depth of 2 
ground water over the sewer main. If the ground water level is 2 ft or 3 
more above the top of the pipe at the upstream end, or if the air 4 
pressure required for the test is greater than 9 PSI, the air test method 5 
shall not be used until the ground water level is lowered by pumping or 6 
dewatering.  7 
 8 
The minimum required starting test pressure shall be 3.5 PSI.  When 9 
ground water is present, the required starting test pressure shall be 10 
increased as indicated below. The maximum required starting test 11 
pressure shall be 9.0 PSI.   12 
 13 
Determine the Require Starting Pressure (PT) and the Stabilization 14 
Pressure (PS):  15 
 16 
PW = (EW – EI) x 0.43, where 17 
 18 
PW = Pressure increase due to ground water table elevation, PSI, 19 
EW = Elevation of water table, feet, 20 
EI = Elevation of pipe invert at downstream manhole, feet. 21 
 22 
PT = PM + PW,  but less than 9.0 PSI, where: 23 
 24 
PT = Required Starting Test Pressure, PSI, 25 
PM = Minimum Required Starting Test Pressure = 3.5 PSI, 26 
PW = Pressure increase due to ground water table elevation, PSI. 27 
 28 
PS = PT + 0.50, where: 29 
 30 
PS = Stabilization Pressure, PSI, 31 


 32 
Low Pressure Air Test Procedure: 33 
 34 
OBSERVE THE FOLLOWING SAFETY PRECAUTIONS: 35 


1.1 Personnel shall NOT be allowed in the manholes during testing 36 
because of the hazards. 37 
1.2 Plugs shall be securely installed and braced in such a way as to 38 
prevent blowouts. 39 
1.3 When mains are to be tested, the plugs shall be  braced as an 40 
added safety factor. 41 
1.4 Do not over-pressurize the lines. It is also imperative that the 42 
pressure in the pipe be relieved completely before any plug is loosened 43 
for removal. 44 
1.5 Pressurizing equipment shall include a 9-psi pressure relief valve or 45 
regulator to prevent over-pressurization and possible damage to the 46 
main. 47 
1.6 Personnel shall NOT be allowed in the manholes or within ten (10) 48 
feet of the manholes during pressurization, testing, or depressurization. 49 


 50 
PREPARATION OF THE MAIN AND TEST PROCEDURE: 51 


Formatted: Font: Bold, Font color: Auto


Formatted: Font: Bold, Font color: Auto


Formatted: Indent: Left:  2", First line:  0"


Formatted: Indent: First line:  0"


Formatted: Font: Bold, Font color: Auto


Formatted: Font: Bold


Formatted: Indent: First line:  0"


Formatted: Font color: Auto, All caps


Formatted: All caps


October 2008 Draft Version 1 Standard Sewer Specifications & Details - Chapter 15







 _________  
2008 Version 1.0 Gravity Sewer/Detail Specifications(DS) XV-113 


Deleted: July 27, 1995


Deleted: /Details 


Deleted: D


2.1 Clean the section of sewer main to be tested by flushing or other 1 
means prior to conducting the low-pressure air test. This cleaning 2 
serves to eliminate debris and produce the most consistent results. 3 
2.2 Isolate the section of sewer main to be tested by inflatable plugs, 4 
mechanical test plugs or other suitable test plugs. 5 
2.3 Plug or cap the ends of all branches, laterals, tees, and stubs to be 6 
included in the test to prevent air leakage. All plugs and caps shall be 7 
securely braced to prevent blow-out. The plug at each manhole shall 8 
have an inlet tap, or other provision for connecting a hose. 9 
2.4 Connect the air hose to the inlet tap and portable air control source. 10 
The air equipment shall consist of necessary valves and pressure 11 
gauges to control an oil-free air source and the rate at which air flows 12 
into the test section to enable monitoring of the air pressure within the 13 
test section. 14 
2.5 Connect the air hose to the inlet tap at the manhole opposite the 15 
portable air control source. The 15 PSI gauge shall be furnished by the 16 
Engineer and connected to the hose.  The gauge shall be positioned a 17 
minimum of 10 feet away from the manhole. 18 
2.6 Add air slowly to the test section until the pressure inside the pipe 19 
reaches the stabilization pressure (PS), equal to the required test 20 
pressure (PT) plus 0.5 PSI. 21 
2.7 After the stabilization pressure is obtained, regulate the air supply so 22 
that the pressure is maintained within 0.5 PSI of the stabilization 23 
pressure for at least 2 minutes. The stabilization period will vary, 24 
depending on air/ground temperature conditions. The air temperature 25 
should stabilize in equilibrium with the temperature of the pipe walls. 26 
The pressure will normally drop slightly until equilibrium is obtained; 27 
however, the pressure shall be maintained within 0.5 PSI of the 28 
stabilization pressure. 29 
2.8 When the pressure has remained stable for 2 minutes, disconnect 30 
the air supply and slowly decrease the pressure to the required test 31 
pressure (PT) before starting the test. 32 
3.0 Record the starting test pressure and the starting time, and begin 33 
the timed test. 34 
3.1 Monitor the pressure gauge to determine the rate of air/pressure 35 
drop by the time-pressure drop method. 36 
3.2 Monitor the pressure gauge and the clock until the end of the 37 
required test time (TR) period. 38 
3.3 Record the ending test pressure and the ending time.   39 
3.4.1 For the 1.0 PSI Time-Pressure Drop Test, the section of main 40 
shall pass the test if the pressure drop is less than one (1.0) PSI at the 41 
end of the required test (TR) period.  The section of main shall fail the 42 
test if the pressure drop is greater than one (1.0) PSI at the end of the 43 
required test time (TR) period. 44 
3.4.2 For the 0.5 PSI Time-Pressure Drop Test, the section of main 45 
shall pass the test if the pressure drop is less than one half (0.50) PSI at 46 
the end of the required test (TR) period.  The section of main shall fail 47 
the test if the pressure drop is greater than one half (1.0) PSI at the end 48 
of the required test time (TR) period. 49 
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4.0 Upon completion of the test, open the bleeder valve and allow all air 1 
to escape. Plugs shall not be removed until all air pressure in the test 2 
section has been reduced to atmospheric pressure. 3 
5.0 If the main fails the test, segmented testing may be utilized solely to 4 
find the location of leaks. Once leaks are located and repaired, retest 5 
the completed pipe installation to requirements of this test method. 6 


 7 
   Any failed section of pipe shall be repaired or removed and replaced in a 8 


manner approved by the Engineer.  Repairs shall be made with the knowledge 9 
and approval of the Engineer. Upon completion of remedial actions, the 10 
testing procedures shall restart from the beginning.  The process will continue 11 
until each pipe section has passed the official test. 12 


 13 
Sewer mains larger than 24-inches in diameter shall be tested for infiltration as 14 
specified above, Each joint shall be individually tested by low pressure air or 15 
water as specified below.  Each joint shall also be visually inspected by a 16 
CMUD representative as specified below. 17 
 18 


c. LOW PRESSURE AIR - PIPE JOINT TEST (Individual Joint Test):  Sewer 19 
mains 30-inch and larger shall be tested by the Low Pressure Air - Pipe Joint 20 
Test.  The use of compressed air is dangerous if a sewer line is not prepared 21 
properly and proper procedures are not followed. It is imperative that all 22 
pressures be relieved completely before the test apparatus is loosened for 23 
removal.  Pressurizing lines for the two end element sealing tubes shall be 24 
separate from the lines for pressurizing the void volume created by the joint 25 
test apparatus. The pressures required to seal the end element tubes shall be 26 
as specified by the apparatus manufacturer, and are greater than the  27 
pressure required to test the joint. The line for pressurizing the void volume 28 
shall include a 6-psi pressure relief valve to reduce hazards and avoid over-29 
pressurization. 30 


 31 
Tests shall be performed in accordance with ASTM C 1103 (Joint Acceptance 32 
Testing of Installed Precast Concrete Pipe Sewer Lines), regardless of pipe 33 
material, and as modified below.  Test pressure will be measured by gauges 34 
furnished by CMUD and installed by the Contractor a safe distance away from 35 
the test joint, the testing equipment and the air supply.  The Contractor shall 36 
furnish all other test equipment required including connecting hoses at the 37 
CMUD supplied gauge. 38 
 39 
The Contractor shall test joints of installed sewer pipe, regardless of pipe 40 
material, with air to demonstrate the integrity of the joint.  Joints shall be 41 
tested after backfilling, and without any groundwater effect. Assuming the 42 
backfilling operations has covered approximately one-half the last joint of pipe 43 
installed, the joint to be tested will be the third joint from the open bell of the 44 
last joint installed. After each joint has been installed and before the joint test, 45 
all joints shall be tested with a feeler gauge supplied by the pipe manufacturer 46 
to determine if the joint gasket has been properly seated. 47 
 48 
The Contractor/manufacturer shall apply latex paint to the interior of the pipe 49 
barrel a minimum distance of 6 inches from each end of the reinforced 50 
concrete pipe (RCP) to facilitate testing. 51 
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 1 
Joint testing apparatus, including an air compressor and hose, shall be 2 
furnished by the Contractor and shall be as manufactured by Cherne 3 
Industries Incorporated, or approved equal.  The joint tester end element 4 
sealing tubes when inflated shall create an airtight seal over the joint of the 5 
pipe.  Inflate end element sealing tubes with air in accordance with the 6 
equipment manufacturer’s instructions.   7 
 8 
The center cavity between the end elements shall be pressurized with air to 9 
3.5 PSI.  Pumps, dewatering equipment  or wellpoint systems shall be used 10 
to maintain the ground water elevation a minimum of 6 inches below the 11 
bottom of the pipe.  12 
   13 
If the pressure in the cavity holds or drops less than 1 PSI in 5 seconds, the 14 
pipe joint shall be found to be acceptable.  If the pressure drop is greater 1 15 
PSI in 5 seconds, the joint is defective and shall be disassembled and 16 
remade or repaired and retested.   17 
 18 
Testing of pipe joints shall be performed immediately after installing and 19 
backfilling the next pipe section.  The test operator shall keep a log of all tests 20 
showing the following:   21 
 22 
1. Joint number from specific numbered manholes.   23 
2. Date and time.   24 
3. Name of test operator.   25 
4. Sealing pressure used.   26 
5. Joint test pressure used.   27 
6. Number of seconds joint held pressure to 1 psig drop.   28 
7. Whether joint passed or failed.   29 
8. Action taken if failure occurred, including retesting.   30 
9. Contractor shall schedule and notify the inspector prior to testing each 31 


joint. 32 
 33 
The Contractor shall use the form provided by the Engineer to log all test 34 
data.  35 
 36 
The Contractor shall submit his plan for joint testing to the Engineer for review 37 
at least ten days before starting installation of pipe.  Any damage to the pipe 38 
from testing shall be repaired by the Contractor.   39 
 40 
Low Pressure Air – Joint Test Procedure: 41 
 42 
OBSERVE THE FOLLOWING SAFETY PRECAUTIONS: 43 


1.1 The use of compressed air is dangerous if a sewer line is not 44 
prepared properly and proper procedures are not followed. 45 
1.2 It is imperative that all pressures be relieved completely before the 46 
test apparatus is loosened for removal. 47 
1.3 Pressurizing lines for the two end element sealing tubes shall be 48 
separate from the lines for pressurizing the void volume created by the 49 
joint test apparatus. The pressures required to seal the end element 50 
tubes shall be as specified by the apparatus manufacturer, and are 51 
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greater than the pressure required to test the joint. The line for 1 
pressurizing the void volume shall include a 6-psi pressure relief valve 2 
to reduce hazards and avoid over-pressurization. 3 


 4 
PREPARATION OF THE PIPE JOINT AND TEST PROCEDURE: 5 
 6 


2.1 Clean the joint and interior joint surfaces to eliminate debris prior to 7 
wetting and testing. 8 
2.2 Air may pass through the walls of dry RCP pipe. This can be 9 
overcome by wetting the interior pipe wall. 10 
2.3  Attach the CMUD furnished gauge and locate a safe distance 11 
away from the test joint, test equipment, and compressed air supplies. 12 
3.1 Verify the groundwater conditions surrounding the sewer line to be 13 
tested are below the pipe. 14 
3.1.2 Review proper operation, safety, and maintenance procedures 15 
as provided by the manufacturer of the joint test apparatus. 16 
3.1.3 Move the joint test apparatus into the sewer line to the joint to be 17 
tested and position it over the joint. Make sure the end element sealing 18 
tubes straddle both sides of the joint and the hoses are attached.  19 
8.1.4 Inflate end element sealing tubes with air in accordance with 20 
equipment and manufacturer’s instructions. 21 
8.1.5 An air or water reservoir shall be included in the joint test 22 
system. By maintaining a constant supply of air in a reservoir, 23 
continuous pumping of air or water is not required, and any variances 24 
in test equipment and joint space will be negated. The reservoir shall 25 
have a minimum volume of 2.5 cubic feet. 26 
8.2.1 Pressurize the void volume with air to 3.5 PSI.  Allow the air 27 
pressure and temperature to stabilize for approximately 15 seconds 28 
before shutting off the air supply, and start of test timing. 29 
8.2.2 If the joint being tested holds pressure, or drops less than 1 PSI 30 
in 5 Seconds, the joint is acceptable.  31 
8.2.3 If the joint being tested drops more than 1 PSI in 5 Seconds, the 32 
joint fails, it shall be retested. If the retest fails, the pipe joint shall be 33 
removed and replaced in a manner approved by the Engineer. 34 
8.2.5 After the joint test is completed, slowly exhaust void volume of 35 
air, then slowly exhaust end element tubes prior to removal of 36 
apparatus. 37 
8.2.6 A passing test by the low pressure air - joint test method shall 38 
not preclude rejection of the work if groundwater infiltration 39 
subsequently occurs at the joint.  The required standard is zero 40 
leakage at the joint 41 


 42 
Any failed pipe joint shall be removed and replaced in a manner approved by 43 
the Engineer.  Repairs shall be made with the knowledge and approval of the 44 
Engineer. Upon completion of remedial actions, the testing procedures shall 45 
restart from the beginning.  The process will continue until each pipe section 46 
has passed the official test. 47 
 48 


d. Hydrostatic Test (Manhole to Manhole):  When specified, or when any of the 49 
pipe is located within 100 feet of a public or private well, the pipe section shall 50 
be tested manhole to manhole according to the Hydrostatic Test requirements 51 
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indicated below.  The test section will consist of one upstream manhole and the 1 
downstream section of pipe.  Vents connected to the manhole shall be included 2 
in and tested as part of the manhole.  Laterals connected to the manhole shall 3 
be included in and tested as part of the manhole.  Laterals connected to the 4 
pipe shall be included in and tested as part of the pipe.  The Hydrostatic Test 5 
shall be in addition to the Low Pressure Air Test or the Low Pressure Air – Pipe 6 
Joint Test specified above.   The low pressure air test methods will be used as 7 
an indicator test to determine if there is a leak in the pipe before the Hydrostatic 8 
Test is performed. 9 


 10 
Installation Considerations: 11 
 12 


1. Two rows of Butyl Sealant shall be used at all joints (manhole, grade 13 
rings, and frame), as specified. 14 


2. All manhole frame and covers located within 100 feet radius of a public or 15 
private well shall be solid watertight covers with gasket and camlocks, as 16 
specified. 17 


3. Exterior joint wrap sealant shall be used on all manhole joints, as 18 
specified. 19 


4. The manhole included in the test section shall be vacuum tested for ten 20 
minutes to seat the joints on assembly prior to or after backfilling around 21 
manhole, as specified. 22 


5. The inside of any concrete grade rings shall be coated with hydraulic 23 
cement grout to make the grade ring watertight.  HDPE grade rings may 24 
be used in place of concrete grade rings. 25 


6. Construct and/or verify that all sanitary sewer mainline pipe and service 26 
laterals within 100 feet of a public or private well are constructed with 27 
ductile iron pipe only.  28 


7. Construct and/or verify that the ends of each service laterals are properly 29 
plugged and restrained (no concrete blocking) to prevent leakage during 30 
the test and prevent a plug from blowing out due to hydrostatic pressure . 31 


 32 
Testing Procedure: 33 
 34 


1. Prior to performing hydrostatic test, confirm that no customers/property 35 
owners have connected their private plumbing to the service lateral 36 
connection. 37 


2. Verify the pipe plugs to be used are rated at a higher pressure rating than 38 
expected during the test, due to the height of water in the manhole.   39 


3. The Test Section shall consist of one upstream manhole and one 40 
downstream pipe segment.  41 


4. Install a pipe plug in the Flowline In Pipe at the downstream manhole, 42 
and brace the plug to prevent movement. 43 


5. Install a pipe plug in the Flowline In Pipe at the upstream manhole, and 44 
brace the plug to prevent movement. This includes the upstream manhole 45 
in the test segment.  46 


6. Lateral service connections at manhole shall not be plugged.  All lateral 47 
service connections to the pipe segment and connected to the manhole 48 
shall be included in the test.  49 
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7. Notify CMUD Field Operation’s Zone Manager that a hydrostatic test is 1 
underway, to avoid confusion about a leaking sewer at this location, in 2 
case a leak develops during the test. 3 


8. Slowly fill the pipe segment and the upstream manhole until the water 4 
level in the upstream manhole is within 1.5-inches of the top of the cast 5 
iron frame.   Release any trapped air in lateral cleanouts.  Refill and note 6 
the water level in the frame, and allow the test section to saturate for a 7 
minimum of 24 hours.  8 


9. After the 24 hour saturation period, observe and note water level in the 9 
upstream manhole. 10 


10. If no drop in water level has occurred during this initial 24 hour period, 11 
return after two additional hours and observe and note water level. If no 12 
drop in water level has occurred after this two hour period, the test will be 13 
considered successful. 14 


11. If after two hours there has been a drop in the water level, the amount of 15 
drop will be noted.  Refill the manhole to the initial water level, within 1.5-16 
inches of the top of the cast iron frame.  Note the water level. 17 


12. The above sequence of fill and monitor will continue until the water level 18 
in the manhole has been maintained at the starting water elevation for 19 
two consecutive hours.  When the water level remains unchanged (no 20 
drop in elevation) for a two hour period, the test will be considered 21 
successful.  22 


13. If after the fourth hour it is determined that the water level cannot be 23 
maintained without dropping, the test will be terminated and considered 24 
failed.  25 


14. Necessary repairs and/or improvements will be made to the pipe or 26 
manhole.  Repairs shall be made with the knowledge of, and in a manner 27 
approved by the Engineer.   28 


15. Upon completion of remedial actions, the system shall be retested from 29 
the beginning, as indicated above. 30 


16. If during the previous four hours, the water level drop has been at a 31 
diminishing rate, the contractor may choose to continue the fill and 32 
monitor sequence until the water level has been maintained at the same 33 
level for two consecutive hours. 34 


 35 
The contractor may choose to test the pipe and the manhole separately as 36 
independent tests. When testing the manhole, laterals connected to the manhole 37 
shall be included in, and tested with the manhole.  The manhole shall be tested 38 
according to the Test Procedure above, except the pipe plugs shall be installed in 39 
the upstream and down stream mainline pipes to isolate the test manhole.   40 
 41 
When testing the mainline pipe segment between two manholes, laterals connected 42 
to the pipe shall be included in and tested with the pipe. The pipe segment shall be 43 
isolated by plugging the pipe where it enters the upstream and downstream 44 
manholes.  The lateral cleanout nearest the upstream manhole will be extended to 45 
the elevation of the upstream manhole’s rim elevation.  The pipe segment shall be 46 
tested according to the Test Procedure above, except the cleanout shall be used to 47 
fill the pipe with water, and water level measurements shall be made at the clean 48 
out.   49 
 50 
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When a lateral cleanout is not located in the test section,  or near the upstream 1 
manhole, the plug at the upstream manhole shall include a pass through tap.  A 2-2 
inch diameter standpipe shall be connected to the tap in the plug.  The standpipe 3 
shall extend to within 1.5-inches of the top of the cast iron frame.  The pipe segment 4 
shall be tested according to the Test Procedure above, except the standpipe shall be 5 
used to fill the main with water, and water level measurements shall be made at the 6 
standpipe. 7 
 8 
Any failed section of pipe or manhole shall be repaired or removed and replaced in a 9 
manner approved by the Engineer.  Repairs shall be made with the knowledge and 10 
approval of the Engineer. Upon completion of remedial actions, the testing 11 
procedures shall restart from the beginning.  The process will continue until each test 12 
section has passed the official test. 13 
   14 


 15 
 2. Manhole Leakage Testing:  All manholes shall be subjected to a visual infiltration 16 


inspection as specified.  All newly constructed manholes shall be tested by plugging 17 
the mainline inlet and outlet pipes with watertight/airtight plugs and using both of the 18 
following procedures. All newly constructed straddle manholes on existing pipe shall 19 
be tested prior to cutting out and removing the existing pipe inside the manhole.   20 
Laterals connected to the manhole shall be included in and tested as part of the 21 
manhole.  Vents connected to the manhole shall be included in and tested as part of 22 
the manhole.  The Vacuum Air Test procedure shall be used to seat the manhole 23 
sections, compress the butyl rubber joint sealant, and verify that the manhole should 24 
not infiltrate or leak groundwater into the manhole.  The Exfiltration Test shall be used 25 
to verify that the manhole is watertight and should not leak sanitary sewer into the 26 
groundwater.  CMUD testing has confirmed that both tests are required to reasonably 27 
confirm that a manhole will not infiltrate or exfiltrate.  Therefore, each manhole will be 28 
tested by both methods..   29 


 30 
a. Infiltration: Each manhole shall be visually inspected.  The allowable leakage 31 


shall be 0.0 gallons per day.  Weir measurements will not be necessary.  Any 32 
visible point of infiltration or leak, or any flow of water in the manhole invert 33 
will constitute failure of the test.  Any failed manhole shall be repaired or 34 
removed and replaced in a manner approved by the Engineer.  Repairs shall 35 
be made with the knowledge of and the approval of the Engineer.  Upon 36 
completion of remedial actions, the infiltration inspection procedures shall 37 
restart from the beginning.  Each manhole shall pass the official test. 38 


 39 
A passing test during the infiltration inspection shall not preclude rejection of 40 
the work if groundwater infiltration subsequently occurs at the manhole.  The 41 
required standard is zero leakage at the manhole until the end of the warranty 42 
period. 43 


 44 
  b. Vacuum Test (Negative Air Pressure):  Manhole vacuum testing shall be 45 


performed in accordance with ASTM C-1244, and as modified below.  All 46 
manholes on the project shall  be tested.  Manholes that fail the test shall be 47 
removed and replaced, or repaired in a manner acceptable to the Engineer.  48 
Repairs shall be made with the knowledge and approval of the Engineer.  49 
Manholes shall be retested until they pass.   50 


 51 
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The minimum test time shall be as determined in the table below, based on 1 
manhole diameter and manhole depth.  Actual manhole depth shall be rounded 2 
up to the next 2 foot increment.  When flat slab transitions are used to reduce 3 
the upper portion of a large diameter manhole to a smaller diameter manhole, 4 
the Test Time for the manhole shall be determined by: 5 
 6 


TT = TD + Td , where: 7 
TT = Minimum Total Test required for the manhole, Second, 8 
TD = Test Time as indicated in table below, based on the manhole 9 
diameter below the transition slab and the manhole height below the 10 
manhole slab, Seconds, 11 
Td = Test Time as indicated in table below, based on the manhole 12 
diameter above the transition slab and the manhole height above the 13 
manhole slab, Seconds. 14 


 15 
Minimum Test Times for Various Manhole Diameters 


Manhole Depth, 
Feet 


Manhole Diameter, Feet 
4 5 6 7 8 10 12 


Test Time, Seconds 
4 10 13 16 19 22 28 34 
6 15 19 24 29 33 42 52 
8 20 26 32 38 44 57 69 
10 25 32 40 48 55 71 86 
12 30 39 48 57 66 85 103 
14 35 45 56 67 77 99 121
16 40 52 64 76 88 113 138 
18 45 58 72 86 100 127 155 
20 50 65 80 95 111 141 172 
22 55 71 88 105 122 156 189 
24 60 78 96 114 133 170 207 
26 65 84 104 124 144 184 224 
28 70 91 112 133 155 198 241 
30 75 97 120 143 166 212 258 
32 80 104 128 152 177 226 276 
34 85 110 136 162 188 240 293 
36 90 117 144 171 199 254 310 
38 95 123 152 181 210 269 327 
40 100 130 160 191 221 283 345 
42 105 136 168 200 232 297 362 
46 114 149 184 219 254 325 396 
48 119 156 192 229 265 339 413 
50 124 162 200 238 276 353 431


 16 
Summary of Practice 17 
1.1 A vacuum will be drawn and the vacuum drop over a specified time period 18 
is used to determine the acceptability of the manhole. 19 
 20 
Preparation of the Manhole 21 
2.1  Verify the manhole has been subjected to the vacuum time required to 22 
seat the manhole joints, as specified. 23 
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2.2 If any manhole section includes lifting holes they shall be plugged 1 
watertight with non-shrink grout. 2 
2.3 All mainline pipes entering the manhole shall be temporarily plugged 3 
watertight/airtight, taking care to securely brace the pipes and plugs to prevent 4 
them from being drawn into the manhole.   5 
2.4  Service lateral pipes entering the manhole shall not be plugged.  The 6 
service lateral pipe shall be included in the test.  Verify later/cleanout is 7 
properly plugged watertight/airtight, taking care to securely brace the pipes and 8 
plugs to prevent them from being drawn into the manhole/pipe. 9 
2.5 Vent pipes entering the manhole shall be temporarily plugged 10 
watertight/airtight at the vent snout above the 100 year flood elevation.  Care 11 
shall be taken to securely brace the plug to prevent it from being drawn into the 12 
vent. 13 
 14 
Vacuum Test Procedure 15 
3.1 The test head shall be placed at the top of the manhole in accordance with 16 
the manufacturer’s recommendations.  The test head shall compress against 17 
the top edge of the cast iron frame, or inside the frame, such that all joints 18 
(manhole, grade rings, frame, pipe and laterals) in the manhole are subjected 19 
to the test vacuum. 20 
3.2 A vacuum of 10-inches Hg (mercury) [or 5.0 PSI negative air pressure] 21 
shall be drawn on the manhole, the valve on the vacuum line of the test head 22 
closed, and the vacuum pump shut off. The time shall be measured for the 23 
vacuum to drop to 9--inches Hg (mercury) [ or 4.5 PSI negative air pressure]. 24 
3.3 The manhole is acceptable if the time needed for the vacuum reading to 25 
drop from 10-inches Hg to 9-inches Hg [ or from 5.0 PSI negative air pressure 26 
to 4.5 PSI negative air pressure] meets or exceeds the Minimum Test Time 27 
indicated in the Table and or Equation above. 28 
3.4 If the manhole fails the initial test, the manhole shall be repaired by an 29 
approved method and with the knowledge of the Engineer. 30 
3.5 Upon completion of remedial actions, the manhole shall be retested until a 31 
satisfactory test is obtained. 32 
3.5 A passing test by the vacuum test procedure shall not preclude rejection 33 
of the work if groundwater infiltration subsequently occurs at the manhole.  34 
The required standard is zero leakage at the manhole 35 
 36 
Any failed manhole shall be repaired or removed and replaced in a manner 37 
approved by the Engineer.  Repairs shall be made with the knowledge and 38 
approval of the Engineer. Upon completion of remedial actions, the testing 39 
procedures shall restart from the beginning.  The process will continue until 40 
each manhole has passed the official test. 41 
 42 


c. Exfiltration Test: All newly constructed manholes shall be subjected to an 43 
exfiltration test as specified below.  Manholes located within 100 feet of a public 44 
or private well are exempt from the Exfiltration Test, but pass the Hydrostatic 45 
Test (Manhole to Manhole) specified above, or the Hydrostatic Test (Manhole), 46 
specified below.  Vents connected to the manhole shall be included in and 47 
tested as part of the manhole.  Laterals connected to the manhole shall be 48 
included in and tested as part of the manhole.   49 


 50 
Summary of Practice 51 


Formatted: Indent: Left:  1.5"


Formatted: Indent: First line:  0"


Formatted: Indent: Left:  1.5"


Formatted: Indent: Hanging:  0.5"


Deleted: b


October 2008 Draft Version 1 Standard Sewer Specifications & Details - Chapter 15







 _________  
2008 Version 1.0 Gravity Sewer/Detail Specifications(DS) XV-122 


Deleted: July 27, 1995


Deleted: /Details 


Deleted: D


1. Fill the manhole to within 1.5-inches of the top of the cast iron frame with 1 
water and allow the level to equalize due to saturation.   2 
2. Refill the manhole and mark the level to begin the test.  The test shall last at 3 
least 2 hours and allowable leakage shall be 3 gallons per hour.   4 


 5 
Installation Considerations: 6 


 7 
1. The manhole vacuum test shall be completed prior to this test procedure. 8 
2. All manholes located outside 100 feet radius of a public or private well 9 


shall be tested to this standard, as specified. 10 
3. Construct and/or verify that the ends of each service laterals are properly 11 


plugged and restrained (no concrete blocking) to prevent leakage during 12 
the test and prevent a plug from blowing out due to hydrostatic pressure . 13 


 14 
Testing Procedure: 15 


 16 
1. Prior to performing exfiltration test, confirm that no customers/property 17 


owners have connected their private plumbing to the service lateral 18 
connection. 19 


2. Verify the pipe plugs to be used are rated at a higher pressure rating than 20 
expected during the test, due to the height of water in the manhole.   21 


3. Install a pipe plug in the mainline pipes on the upstream and downstream 22 
sides of the manhole, and brace the plugs to prevent movement. 23 


4. Lateral service connections at manhole shall not be plugged.  All lateral 24 
services connected to the manhole shall be included in the test.  25 


5. Vent pipes connected to the manhole shall not be plugged.  Vent pipes 26 
connected to the manhole shall be included in the test. 27 


6. Fill the manhole until the water level in the manhole is within 1.5-inches of 28 
the top of the cast iron frame.   Release any trapped air in lateral 29 
cleanouts.  Refill and note the water level in the frame, and allow the test 30 
section to saturate for a minimum of 24 hours.  31 


7. After the 24 hour saturation period, observe and note water level in the 32 
manhole. 33 


8. If no drop in water level has occurred during this initial 24 hour period, 34 
return after two additional hours and observe and note water level. If the 35 
water level drop is less than 3 gallons per hour, after this two hour period, 36 
the test will be considered successful. 37 


9. If after two hours there has been a drop greater than 3 gallons per hour in 38 
the water level, the amount of drop will be noted.  Refill the manhole to the 39 
initial water level, within 1.5-inches of the top of the cast iron frame.  Note 40 
the water level. 41 


10. The above sequence of fill and monitor will continue until the water level 42 
drop in the manhole is less than 3 gallons per hour for two consecutive 43 
hours.  When the water level drop diminishes to less than 3 gallons per 44 
hour for a two hour period, the test will be considered successful.  45 


11. If after the fourth hour it is determined that the water level drop is not 46 
within the allowable, the test will be terminated and considered failed.  47 


12. Necessary repairs and/or improvements will be made to the manhole.  48 
Repairs shall be made with the knowledge of, and in a manner approved 49 
by the Engineer.   50 
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13. Upon completion of remedial actions, the manhole shall be retested from 1 
the beginning, as indicated above. 2 


14. If during the previous four hours, the water level drop has been at a 3 
diminishing rate, the contractor may choose to continue the fill and 4 
monitor sequence until the water level drop is within the allowable leakage 5 
for two consecutive hours. 6 


 7 
Any failed manhole shall be repaired or removed and replaced in a manner 8 
approved by the Engineer.  Repairs shall be made with the knowledge and 9 
approval of the Engineer. Upon completion of remedial actions, the testing 10 
procedures shall restart from the beginning.  The process will continue until 11 
each manhole has passed the official test. 12 


 13 
d. Hydrostatic Test (Manhole):  When specified, or when the manhole is located 14 


within 100 feet of a public or private well, the manhole shall be tested according 15 
to the Hydrostatic Test requirements indicated below, unless included in a 16 
Hydrostatic Test (Manhole to Manhole) as indicated above.  Laterals 17 
connected to the manhole shall be included in and tested as part of the 18 
manhole.  The Hydrostatic Test shall be in addition to the Vacuum Test 19 
(Negative Air Pressure) specified above.   The vacuum test method will be 20 
used as an indicator test to determine if there is a leak in the manhole before 21 
this Hydrostatic Test is performed. 22 


 23 
Installation Considerations: 24 
 25 


1. Two rows of Butyl Sealant shall be used at all joints (manhole, grade 26 
rings, and frame), as specified. 27 


2. All manhole frame and covers located within 100 feet radius of a public or 28 
private well shall be solid watertight covers with gasket and camlocks, as 29 
specified. 30 


3. Exterior joint wrap sealant shall be used on all manhole joints, as 31 
specified. 32 


4. The manhole shall be vacuum tested for ten minutes to seat the joints on 33 
assembly prior to or after backfilling around manhole, as specified. 34 


5. The inside of any concrete grade rings shall be coated with hydraulic 35 
cement grout to make the grade ring watertight.  HDPE grade rings may 36 
be used in place of concrete grade rings. 37 


6. Construct and/or verify that all sanitary sewer mainline pipe and service 38 
laterals connected to the manhole, and within 100 feet of a public or 39 
private well, are constructed with ductile iron pipe only.  40 


7. Construct and/or verify that the ends of each service laterals are properly 41 
plugged and restrained (no concrete blocking) to prevent leakage during 42 
the test and prevent a plug from blowing out due to hydrostatic pressure . 43 


 44 
Testing Procedure: 45 
 46 


1. Prior to performing hydrostatic test, confirm that no customers/property 47 
owners have connected their private plumbing to the service lateral 48 
connection. 49 


2. Verify the pipe plugs to be used are rated at a higher pressure rating than 50 
expected during the test, due to the height of water in the manhole.   51 
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3. The Test Section shall consist of one manhole and any lateral connected 1 
to the manhole.  2 


4. Install pipe plugs in the Flowline In Pipe and the Flowline Out Pipe, and 3 
brace the plugs to prevent movement. 4 


5. Lateral service connections at manhole shall not be plugged.  All lateral 5 
services connected to the manhole shall be included in the test.  6 


6. Fill the manhole until the water level in the manhole is within 1.5-inches of 7 
the top of the cast iron frame.   Release any trapped air in lateral 8 
cleanouts.  Refill and note the water level in the frame, and allow the test 9 
section to saturate for a minimum of 24 hours.  10 


7. After the 24 hour saturation period, observe and note water level in the 11 
upstream manhole. 12 


8. If no drop in water level has occurred during this initial 24 hour period, 13 
return after two additional hours and observe and note water level. If no 14 
drop in water level has occurred after this two hour period, the test will be 15 
considered successful. 16 


9. If after two hours there has been a drop in the water level, the amount of 17 
drop will be noted.  Refill the manhole to the initial water level, within 1.5-18 
inches of the top of the cast iron frame.  Note the water level. 19 


10. The above sequence of fill and monitor will continue until the water level in 20 
the manhole has been maintained at the starting water elevation for two 21 
consecutive hours.  When the water level remains unchanged (no drop in 22 
elevation) for a two hour period, the test will be considered successful.  23 


11. If after the fourth hour it is determined that the water level cannot be 24 
maintained without dropping, the test will be terminated and considered 25 
failed.  26 


12. Necessary repairs and/or improvements will be made to the manhole.  27 
Repairs shall be made with the knowledge of, and in a manner approved 28 
by the Engineer.   29 


13. Upon completion of remedial actions, the manhole shall be retested from 30 
the beginning, as indicated above. 31 


14. If during the previous four hours, the water level drop has been at a 32 
diminishing rate, the contractor may choose to continue the fill and 33 
monitor sequence until the water level has been maintained at the same 34 
level for two consecutive hours. 35 


 36 
Any failed manhole shall be repaired or removed and replaced in a manner 37 
approved by the Engineer.  Repairs shall be made with the knowledge and 38 
approval of the Engineer. Upon completion of remedial actions, the testing 39 
procedures shall restart from the beginning.  The process will continue until 40 
each manhole has passed the official test. 41 


 42 
 43 
 3. Deflection Testing of Pipe:  Not less than 30 days following completion of backfill, the 44 


pipe (48-inch and smaller in diameter) shall be tested for deflection with a go/no-go 45 
mandrel.  Pipe  54-inch and larger in diameter shall be tested for deflection by 46 
measuring the inside diameter at 4 points in the cross-section of each section of pipe 47 
during the internal visual inspections.  The 4 point measurements shall be made 48 
using a rig or mandrel that allows measurements vertically and horizontally in the 49 
cross-section.  Regardless of this time restriction, under no circumstances will the 50 
deflection testing be scheduled until all backfill materials have been compacted, and 51 
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soil density requirements have been met and accepted by the Engineer.  1 
 2 


DEFLECTION STANDARDS FOR PIPE 


Pipe Material 
Type 


of Pipe 


Testing 
Standard Testing Standard Lifetime Standard 


Mandrel and 
Proving Ring 
Dimension 


Maximum Allowable 
Deflection 


Maximum 
Deflection 


VCP Rigid       
PVC Flexible 95.0% 5.0% 7.5% 
RCP Rigid       


DIP w/cement 
lining Flexible 97.0% 3.0% 3.0% 


DIP w/ epoxy 
lining Flexible 95.0% 5.0% 5.0% 


Steel w/epoxy 
lining Flexible 95.0% 5.0% 5.0% 
FRPM Flexible 97.25%  2.75% 4.0% 
PMCP Rigid 99.0%  1.0%  2.0%  
PCCP Rigid       
HDPE Flexible   See Special Provisions   


 3 
The size of each mandrel and proving ring shall be as indicted in the tables below 4 
based on type of pipe.   5 
 6 
For pipe 27-inch and smaller in diameter, the mandrel shall be sized based on a 7 
percentage of the published Base Inside Diameter of the type of pipe (material) 8 
used, according to the appropriate ASTM Standard  The Base Inside Diameter is 9 
usually defined in the Appendix of the appropriate Standard.   10 
 11 
For pipe 30-inch and larger in diameter, the mandrel shall be sized based on a 12 
percentage of the published Inside Diameter of the type of pipe (material) used, 13 
according to the appropriate ASTM Standard. Allowances for manufacturing and 14 
production tolerances or ovality of pipe shall not be counted as part of the calculation 15 
for determining the mandrel and proving ring diameters.  .  16 


 17 
PIPE DIMENSIONS, INCHES: 


PIPE TYPE: 
SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


PIPE 
MATERIAL: VCP VCP PVC PVC PVC PVC PVC PVC 


STANDARD: ASTM C 700 
ASTM C 


700 
ASTM D-


3034 
ASTM D-


3034 
ASTM D-


3034 
ASTM D-


3034 
ASTM D-


3034 
ASTM D-


3034 


  
Extra 


Strength   SDR 35 SDR 35 SDR 35 SDR 35 


Mandrel 
and 


Proving 
Ring 


Allowable 
Deflection 


Nominal 
Diameter 


ID per 
Standard 


95% of 
Standard 


ID 
OD per 


Standard 
Min. Wall 
Thickness 


ID per 
Standard 


Base ID per 
Standard 


95% of 
Base ID 


Based on 
Standard ID 


8 8.000 7.600 8.400 0.240 7.920 7.665 7.280 0.640 
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 1 
 2 


PIPE DIMENSIONS, INCHES: 


PIPE TYPE: 
SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL SOLID WALL SOLID WALL


PIPE 
MATERIAL: PVC PVC PVC PVC PVC PVC 


STANDARD: 
ASTM D-


3034 
ASTM D-


3034 
ASTM D-


3034 
ASTM D-


3034 ASTM D-3034
ASTM D-


3034


  SDR 26 SDR 26 SDR 26 SDR 26 
Mandrel and 
Proving Ring 


Allowable 
Deflection 


Nominal 
Diameter 


OD per 
Standard 


Min. Wall 
Thickness 


ID per 
Standard 


Base ID per 
Standard 


95% of Base  
ID 


Based on 
Standard ID 


8 8.400 0.323 7.754 7.488 7.110 0.644 
10 10.500 0.404 9.692 9.342 8.870 0.822 
12 12.500 0.481 11.538 11.102 10.550 0.988 
15 15.300 0.588 14.124 13.575 12.900 1.224 


 3 
PIPE DIMENSIONS, INCHES: 


PIPE TYPE: 
SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL


SOLID 
WALL


SOLID 
WALL


PIPE 
MATERIAL: PVC PVC PVC PVC PVC PVC 


STANDARD: 
ASTM F 


679 
ASTM F 


679 
ASTM F 


679 
ASTM F 


679 
ASTM F 


679 
ASTM F 


679 


  115 PSI 115 PSI 115 PSI 115 PSI 


Mandrel 
and 


Proving 
Ring 


Allowable 
Deflection 


Nominal 
Diameter 


OD per 
Standard 


Min. Wall 
Thickness 


ID per 
Standard 


Base ID per 
Standard 


95% of 
Base ID 


Based on 
Standard 


ID 
18 18.701 0.671 17.359 16.586 15.757 1.602 
21 22.047 0.791 20.465 19.545 18.568 1.897 
24 24.803 0.889 23.025 21.964 20.866 2.159 
27 27.953 1.002 25.949 24.744 23.507 2.442 


 4 
PIPE DIMENSIONS, INCHES: 


PIPE TYPE: 
SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL SOLID WALL SOLID WALL 


PIPE 
MATERIAL: PVC PVC PVC PVC PVC 


STANDARD: 
ASTM F 


679 
ASTM F 


679 
ASTM F 


679 ASTM F 679 ASTM F 679 


  46 PSI 46 PSI 46 PSI 
Mandrel and 
Proving Ring 


Allowable 
Deflection 


Nominal 
Diameter 


OD per 
Standard 


Min. Wall 
Thickness 


ID per 
Standard 


95% of 
Standard ID 


5% of Standard 
ID 


30 32.000 0.853 30.294 28.779 1.515 
36 38.300 1.021 36.258 34.445 1.813 
42 44.500 1.187 42.126 40.020 2.106 
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48 50.800 1.355 48.090 45.686 2.405 
 1 


PIPE DIMENSIONS, INCHES: 


PIPE TYPE: PROFILE WALL PROFILE WALL PROFILE WALL 


PIPE MATERIAL: PVC PVC PVC 
STANDARD: ASTM F 794 ASTM F 794 ASTM F 794 


  46 PSI 
Mandrel and 
Proving Ring Allowable Deflection 


Nominal 
Diameter ID per Standard 95% of Standard ID 5% of Standard ID 


30 29.388 27.919 1.469 
36 35.370 33.602 1.769 
42 41.370 39.302 2.069 
48 47.355 44.987 2.368 


 2 
PIPE DIMENSIONS, INCHES: 


PIPE TYPE: 
CLOSED PROFILE 


WALL 
CLOSED PROFILE 


WALL 
CLOSED PROFILE 


WALL 
PIPE MATERIAL: PVC PVC PVC 


STANDARD: ASTM F 1803 ASTM F 1803 ASTM F 1803 


  46 PSI 
Mandrel and 
Proving Ring Allowable Deflection 


Nominal 
Diameter ID per Standard 95% of Standard ID 5% of Standard ID 


30 29.410 27.940 1.471
36 35.395 33.625 1.770 
42 41.375 39.306 2.069 
48 47.360 44.992 2.368 
54 53.350 50.683 2.668 
60 59.340 56.373 2.967 


 3 
PIPE DIMENSIONS, INCHES: 


PIPE TYPE: 
CORRUGATED 


WALL 
CORRUGATED 


WALL CORRUGATED WALL 
PIPE MATERIAL: PVC PVC PVC 


STANDARD: ASTM F 949 ASTM F 949 ASTM F 949 


  46 PSI 
Mandrel and 
Proving Ring Allowable Deflection 


Nominal 
Diameter ID per Standard 95% of Standard ID 5% of Standard ID 


30 29.469 27.996 1.473 
36 35.475 33.701 1.774 


 4 
PIPE DIMENSIONS, INCHES: 


PIPE TYPE: SOLID WALL SOLID WALL SOLID WALL 
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PIPE MATERIAL: RCP 


(PMCP) POLYMER 
MORTAR 


CONCRETE PIPE 


(FRPMP) FIBERGLASS 
REINFORCED 


POLYMER MORTAR 
PIPE 


STANDARD: ASTM C 76 ASTM D 6783 ASTM D 3262 


  CL IV, CL V CL IV, CL V 46 PSI, 72 PSI 
Nominal 
Diameter ID per Standard ID per Standard ID per Standard 


30 30 30 30 
36 36 36 36 
42 42 42 42 
48 48 48 48 
54 54 54 54 
60 60 60 60 
66 66 66 66 
72 72 72 72 
78 78 78 78 
84 84 84 84 
90 90 90 90 
96 96 96 96
102 102 102 102 
108 108 108 108 
114 114 114 114 
120 120 120 120 
132 132 132 132 
144 144 144 144 


 1 
PIPE DIMENSIONS, INCHES: 


PIPE TYPE: 
SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


SOLID 
WALL 


PIPE 
MATERIAL: DIP DIP DIP DIP DIP DIP DIP DIP 


STANDARD: 
AWWA C 


151 
AWWA C 


104 
AWWA C 


151 
AWWA C 


151 
AWWA C 


151 
AWWA C 


151 
AWWA C 


151 
AWWA C 


151 


      PC 350 PC 350 PC 250 PC 250 
THICKNESS 
CLASS 56 


THICKNESS 
CLASS 56 


Nominal 
Diameter 


OD per 
Standard 


Cement 
Lining 


Thickness 
Wall 


Thickness 
ID per 


Standard 
Wall 


Thickness 
ID per 


Standard 
Wall 


Thickness 
ID per 


Standard 
8 9.05 0.0625 0.25 8.43     0.45 8.03 
10 11.10 0.0625 0.26 10.46     0.47 10.04 
12 13.20 0.0625 0.28 12.52     0.49 12.10 
14 15.30 0.09375 0.28 14.55     0.51 14.09 
16 17.40 0.09375     0.30 16.61 0.52 16.17 
18 19.50 0.09375     0.31 18.69 0.53 18.25 
20 21.60 0.09375     0.33 20.75 0.54 20.33 
24 25.80 0.09375     0.37 24.87 0.56 24.49 
30 32.00 0.1250     0.42 30.91 0.63 30.49 
36 38.30 0.1250     0.47 37.11 0.73 36.59 
42 44.50 0.1250     0.52 43.21 0.83 42.59 
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48 50.80 0.1250     0.58 49.39 0.93 48.69 
54 57.56 0.1250   0.65 56.01 1.05 55.21
60 61.61 0.1250     0.68 60.00     
64 65.67 0.1250     0.72 63.98     


 1 
PIPE DIMENSIONS, INCHES: 


PIPE TYPE: SOLID WALL SOLID WALL SOLID WALL SOLID WALL 
PIPE 


MATERIAL: STEEL STEEL STEEL STEEL 
STANDARD: ASTM A 53     ASTM A 53 


  ASTM A 139     ASTM A 139 
Nominal 
Diameter 


OD per 
Standard Wall Thickness Interior Coating ID 


8 8.625 0.250 0.015 8.095 
10 10.750 0.250 0.015 10.220 
12 12.750 0.250 0.015 12.220 
14 14.000 0.250 0.015 13.470 
18 16.000 0.250 0.015 15.470 
20 18.000 0.250 0.015 17.470
24 20.000 0.250 0.015 19.470 
36 24.000 0.250 0.015 23.470 
48 30.000 0.250 0.015 29.470 
54 36.000 0.250 0.015 35.470 
60 42.000 0.250 0.015 41.470 
64 48.000 0.250 0.015 47.470 
66 54.000 0.250 0.015 53.470 
72 60.000 0.250 0.015 59.470 
78 64.000 0.250 0.015 63.470 
84 66.000 0.250 0.015 65.470 
90 72.000 0.250 0.015 71.470 
96 78.000 0.250 0.015 77.470 
102 84.000 0.250 0.015 83.470
108 90.000 0.250 0.015 89.470 


 2 
 3 


The aluminum or steel mandrel and proving ring shall be designed for the specific 4 
size and type of pipe to be tested, and shall not be adjustable.  Critical mandrel and 5 
proving ring dimensions shall be manufactured to a tolerance of +/- 0.010-inches.  6 
Mandrel apparatus shall be cylindrical in shape and constructed with an odd-7 
numbered quantity of rails (minimum of 9 rails) evenly spaced around the 8 
circumference.  Larger diameter mandrels will require increasing number of rails, 9 
and are subject to approval of the Engineer.  Maximum spacing between rails shall 10 
be 4.0-inches on larger diameter mandrels.  Rail length in contact with the pipe wall 11 
shall be at least equal to the nominal pipe diameter and not greater than 1.75 times 12 
the nominal pipe diameter.  Rails shall be the specified diameter for the full rail 13 
length.  Rails with reduced mid-section diameters shall not be approved.   14 
 15 
Bare steel or aluminum mandrels shall not be pulled through epoxy lined steel or 16 
epoxy lined ductile iron pipe.  The steel or aluminum mandrel shall be equipped with 17 
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polyethylene or other plastic skid plates with recessed attachment hardware to 1 
prevent damage to the epoxy lining.  Shop drawings of mandrels proposed for use in 2 
epoxy lined pipe shall be subject to approval by the Engineer.   3 
 4 
Prior to each use, the Contractor will demonstrate to the Engineer that the mandrel 5 
tightly fills the proving ring along the full length of each rail of the mandrel.  The 6 
proving ring inside diameter shall measure and conform to the 95% Proving Ring 7 
Dimension indicated in the tables above.  The maximum gap between the proving 8 
ring and any individual rail shall be less than 1/32-inch.  The Contractor shall retain 9 
ownership of mandrels and proving rings at the end of the project. 10 
   11 
The mandrel shall be hand pulled through each section of pipe from manhole to 12 
manhole.  The mandrel must slide freely through the pipe with only a nominal hand 13 
force applied.  No mechanical/pneumatic/hydraulic device shall be used in 14 
pulling/propelling the mandrel through the pipe.  Any pipe which refuses the mandrel 15 
shall be removed and replaced or re-rounded and the bedding shall be properly 16 
constructed as specified to prevent excessive deflection. Repairs shall be with the 17 
knowledge of and approval of the Engineer.  Refusal of the mandrel shall be defined 18 
as any location where the mandrel will not freely slide through the pipe. Such sections 19 
shall be re-tested for deflection after completion of backfill. Repairs shall be made with 20 
the knowledge and approval of the Engineer. Upon completion of remedial actions, 21 
the testing procedures shall restart from the beginning.  22 
 23 
Any section of the pipe not passing the mandrel test shall be uncovered.  The pipe 24 
shall be checked for damage, and the bedding material replaced and re-compacted, 25 
as approved by the Engineer.  Re-rounding of the pipe by mechanical means, without 26 
uncovering the pipe shall typically not be approved.  If re-rounding is approved by the 27 
Engineer, any device used for re-rounding shall be subject to approval by the 28 
Engineer.  The contractor shall schedule all testing and re-testing with the Engineer.  29 
All testing procedures shall be verified and witnessed by the Engineer. 30 
 31 
When television inspection of sanitary sewer mains is specified, or required by the 32 
Engineer, the mandrel shall be pulled as part of the television inspection, as specified 33 
below.  34 


 35 
4 TELEVISION INSPECTION OF SEWER MAINS AND LATERALS 36 
 37 


The television inspection of all new sewer mains and laterals will be performed after 38 
all other required testing (low pressure air test, soil density testing, manhole testing, 39 
etc) and inspections have been completed.  Under no circumstances will internal 40 
inspections be performed until the backfill has been completed and the compaction 41 
results have been approved by the Engineer.   42 
 43 
The Contractor shall use the appropriate equipment to thoroughly clean all debris 44 
from each sewer segment.  The equipment used for the cleaning operations shall be 45 
specifically designed for cleaning sewers. The required equipment shall be high 46 
velocity water jet cleaning equipment with various attachments.  All solids shall be 47 
removed at the downstream manhole of the section being cleaned.  Passing material 48 
from one sewer segment to another shall not be permitted.  Cleaning operations 49 
shall begin at the most upstream sewers and proceed downstream.  The solids shall 50 
be removed from the site and properly disposed of at approved locations provided by 51 
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the Contractor.  The cleaning operation is not part of the closed circuit television 1 
inspection procedure.  Potable water for cleaning operations shall be obtained as 2 
specified elsewhere in these specifications.  3 
 4 
After the sewers are completely cleaned, the sewers shall be inspected via closed 5 
circuit television (CCTV).  A minimum of 25 gallons of potable water shall be induced 6 
into the uppermost manhole, 1 to 2 hours prior to the CCTV work.  Larger quantities 7 
of water may be required, based on pipe diameter, and total length of pipe to be 8 
inspected.  Based on the quality of the camera work, and the color of the pipe, the 9 
Engineer may require the water to be dyed or pigmented with a approved product.  10 
The water is intended to assist the Engineer in evaluation of the sewer main.  The 11 
purpose of the CCTV inspections is to verify that the sewers have been thoroughly 12 
cleaned, to document the condition of the new sewers and the locations of service 13 
connections, to locate sewer defects prior to acceptance by the Engineer, and to 14 
confirm that the new main was properly installed.  The camera equipment used for 15 
the CCTV inspections shall be self-powered tractor assemblies specifically designed 16 
and constructed for such inspection. Lighting for the camera shall be suitable to 17 
allow a clear picture for the entire periphery of the pipe.  The camera shall be a full 18 
color, pan-and-tilt camera.  The complete video system (camera, lens, lighting, 19 
cables, monitors, and recorders) shall be capable of providing picture quality and 20 
definition acceptable the Engineer.  The video system shall record directly to digital 21 
computer file format.  Digital files shall be fully compatible with the City’s existing 22 
standard viewing software – WinCan v.7 (or v.8, when available).  Digital files shall 23 
include all view and edit features, standard and custom data fields, video overlay 24 
and video format compatible to the City standard. 25 
 26 
The camera shall be moved through the line in either direction at a uniform rate, but 27 
not greater than 30 feet per minute.  The camera shall follow closely behind the 28 
mandrel.    Following distance shall be acceptable to the Engineer and shall allow 29 
the Engineer to observe the trailing edge of the mandrel to determine the amount of 30 
pipe deflection.  Following distance shall also allow the Engineer to observe other 31 
conditions of the pipe, including joints, defects, connections and ponding water.  The 32 
camera shall be stopped at any defect and service lateral connections and shall be 33 
panned, tilted and rotated to fully view the defects and lateral connections.  34 
Particular attention should be paid to service connections and changes in pipe 35 
materials.  All such inspections shall be documented.   36 
 37 
The inspections shall be completed from manhole to manhole without the need for 38 
reverse setups unless approved otherwise by the Engineer.  If, during the work, the 39 
CCTV inspection is blocked by debris, or a defect which must be repaired, the 40 
Contractor shall remove the blockage or repair the defect as authorized by the 41 
Engineer.  The segment of sewer main will then be cleaned and inspected by CCTV.  42 
No additional payment will be made for the initial CCTV inspections that were 43 
blocked by debris or required repairs. 44 
 45 
The accuracy of the measurements cannot be stressed too strongly.  Daily 46 
calibration of measuring devices shall be performed.  Accurate and continuous 47 
footage readings shall be superimposed on the recording for the sections inspected.  48 
The date of inspection and manhole designation for each manhole on the section of 49 
line inspected shall also be shown. 50 
 51 
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Upon completion of the cleaning and television inspection work, the Contractor shall 1 
submit one copy of the final television inspection video computer file and inspection 2 
logs to the Engineer.  The computer file media and inspection logs shall be clearly 3 
labeled as to their contents.  The final inspection shall mean that the sewer has been 4 
completely cleaned (no debris or defects), and the inspection has been completed 5 
from manhole to manhole.  If point repairs or main replacements are performed after 6 
the inspections are submitted, it shall be the Contractor’s responsibility to complete 7 
an additional cleaning and CCTV inspection at no additional cost to the Engineer.   8 
 9 
Prior to cleaning the sewer mains, the sewer laterals shall be cleaned from the 10 
cleanout at the property line, or easement line, or road right-of-way line to the 11 
connection point at the main.  A minimum of 2 gallons of potable water shall be 12 
induced into each cleanout prior to the CCTV inspection of the sewer lateral.  Based 13 
on the quality of the camera work, and the color of the pipe, the Engineer may 14 
require the water to be dyed or pigmented with a approved product.  Sewer laterals 15 
shall be inspected by CCTV from the cleanout to the connection point at the main, as 16 
specified for mainline sewer mains, except that the mandrel is not required for 17 
laterals.  The camera equipment used for the CCTV inspections of sewer laterals 18 
shall be one specifically designed and constructed for sewer lateral inspections. 19 
Lighting for the camera shall be suitable to allow a clear picture for the entire 20 
periphery of the pipe.  The camera shall be a push type color camera with a 21 
minimum of 150 feet of cable.  The picture quality and definition shall be to the 22 
satisfaction of the Engineer, and the camera does not require pan and tilt 23 
capabilities.  The video system shall record directly to  digital computer file format, as 24 
specified above for main lines.  Upon completion of the lateral inspection work, the 25 
Contractor shall submit one copy of the final television inspection video computer file 26 
and inspection logs to the Engineer.  The computer file media and inspection logs 27 
shall be clearly labeled as to their contents.  The sewer lateral inspection and 28 
acceptance will be completed prior to the CCTV inspection of the adjacent sewer 29 
main segment. 30 


 31 
Payment for television CCTV inspections will be at the unit price bid.  The unit price 32 
bid shall include complete pipe cleaning. 33 


 34 
Flashlight Inspections (Manhole to Manhole):   35 
 36 


The Contractor shall provide proper ventilation of sewer mains and manholes during 37 
any test or inspection procedure.  The Contractor shall be responsible for providing all 38 
equipment and personnel necessary to comply with OSHA confined spaces 39 
regulations, and/or any other applicable regulation, for Contractor employees, City 40 
employees, and/or hired consultants or employees representing the City and 41 
performing duties and/or having responsibilities associated with the proposed 42 
construction.   43 


 44 
Prior to internal approval and activation of the sewer system, the Contractor and the 45 
project inspector, will internally inspect the sewer system.  The level of the ground 46 
water table shall be determined.  The ground water table elevation shall be noted on 47 
the plans relative to the top of the pipe at the upstream end of each section of pipe.  48 
The sewer main and manholes shall be inspected and checked for infiltration.  49 
 50 
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The manholes shall be inspected for compliance with standards and specifications 1 
and to verify that no damage has occurred during construction.  The pipe shall be 2 
inspected for compliance with standards and specifications and to verify that no 3 
damage has occurred during construction, that the pipe is clean, and that it is straight 4 
and on grade.  The inspection shall consist of the inspector entering a manhole and 5 
the contractor entering the adjacent manhole.  The inspector shall inspect the pipe 6 
between the manholes while the contractor aims the flashlight  through the connecting 7 
pipe.  Any defect shall be noted by the inspector, the pipe section or manhole shall 8 
have failed the inspection. 9 
 10 
Any failed section of pipe or manhole shall be repaired or removed and replaced in a 11 
manner approved by the Engineer.  Repairs shall be made with the knowledge and 12 
approval of the Engineer.  Upon completion of remedial actions, the inspection and 13 
testing procedures shall restart from the beginning.  The process will continue until 14 
each pipe section and manhole has passed the official inspection.. 15 


 16 
Internal Visual Inspections (Joint by Joint):  17 
 18 


The Contractor shall provide proper ventilation of sewer mains and manholes during 19 
any test or inspection procedure.  The Contractor shall be responsible for providing all 20 
equipment and personnel necessary to comply with OSHA confined spaces 21 
regulations, and/or any other applicable regulation, for Contractor employees, City 22 
employees, and/or hired consultants or employees representing the City and 23 
performing duties and/or having responsibilities associated with the proposed 24 
construction.   25 


 26 
Prior to internal approval and activation of the sewer system, the Contractor and the 27 
project inspector, will internally inspect the sewer system.  The level of the ground 28 
water table shall be determined.  The ground water table elevation shall be noted on 29 
the plans relative to the top of the pipe at the upstream end of each section of pipe.  30 
The sewer main and manholes shall be inspected and checked for infiltration.  31 
 32 
The manholes shall be inspected for compliance with standards and specifications 33 
and to verify that no damage has occurred during construction.  The pipe shall be 34 
inspected for compliance with standards and specifications and to verify that no 35 
damage has occurred during construction, that the pipe is clean, and that it is straight 36 
and on grade.   37 
 38 
The inspection shall consist of the inspector and the contractor entering the sewer 39 
system through a manhole.  Pipe joints shall be counted and joint numbers marked at 40 
the joint with paint or other approved marking system.  The inspector and contractor 41 
shall travel through the sewer system.  The inspection shall also include deflection 42 
testing of 54-inch and larger pipe, or other size pipe which has not been mandrel 43 
tested.  The contractor shall provide a device, approved by the Engineer, that will 44 
allow the pipe to be accurately measured at 4 points in the cross-section, to confirm 45 
roundness and actual deflection.  As a minimum, the diameter shall be measured 46 
vertically and horizontally at the pipe centerline/springline.   Any defect shall be noted 47 
based on joint number and/or distance, by the inspector. Any defect in the pipe section 48 
or manhole shall have failed the inspection. 49 
 50 
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Any failed section of pipe or manhole shall be repaired or removed and replaced in a 1 
manner approved by the Engineer.  Repairs shall be made with the knowledge and 2 
approval of the Engineer.  Upon completion of remedial actions, the inspection and 3 
testing procedures shall restart from the beginning.  The process will continue until 4 
each pipe section and manhole has passed the official inspection. 5 


 6 
 7 
T. REPAIRS 8 
 9 
 All repairs of any type shall be with the prior knowledge and approval of the Engineer.  All 10 


repair methods shall be subject to review and approval of the Engineer.  All leaks shall be 11 
repaired by identifying and exposing the defective section of pipe and completing repairs as 12 
follows:  13 


 14 
 1. Vitrified Clay Pipe (VCP), Ductile Iron Pipe (DIP), or Fiberglass Reinforced Polymer 15 


Mortar Pipe (FRPMP):  Defective or damaged pipe including leaking joints shall be 16 
removed and replaced with sound new pipe.  The pipe shall be re-connected with 17 
approved couplings as specified in the MS Section of this document.  Repairs shall be 18 
limited to one every one hundred feet not to exceed three pipe repairs between 19 
manholes.  Deficiencies in excess of these limitations shall be corrected by relaying 20 
the section of pipe manhole to manhole. 21 


 22 
 23 


2. Poly Vinyl Chloride Pipe (PVC):  Defective or damaged pipe including leaking joints 24 
shall be removed and replaced with sound new pipe.  The pipe shall be re-connected 25 
with approved couplings as specified in the MS Section of this document.  Pipe that is 26 
sound and otherwise acceptable, but will not pass the deflection test, will be exposed 27 
and the bedding materials removed and replaced.  Repairs shall be limited to one 28 
every one hundred feet not to exceed three pipe repairs between manholes.  29 
Deficiencies in excess of these limitations shall be corrected by relaying the section of 30 
pipe manhole to manhole. 31 


 32 
Re-rounding of the pipe by mechanical means, without uncovering the pipe shall 33 
typically not be approved.  If re-rounding is approved by the Engineer, any device 34 
used for re-rounding shall be subject to approval by the Engineer.  Re-rounding will 35 
not be permitted within 4 feet of a pipe joint.  Over-deflection of the pipe near the joint 36 
will corrected by excavation only.   37 


 38 
 3. Reinforced Concrete Pipe (RCP) or Polymer Mortar Concrete Pipe (PMCP):  Defective 39 


or damaged pipe shall be removed and replaced with sound new pipe.  Pipe re-40 
connections shall be made, and joint leaks repaired, using concrete collars per 41 
Standard Details. 42 


 43 
  Chemical grouting or internal or external wiping of joints with cement grout are 44 


specifically not approved as methods for repairing leaks on new pipelines, regardless 45 
of the pipe material. 46 


 47 
  Repair couplings and/or collars shall be limited to one every one hundred feet not to 48 


exceed three pipe repairs between manholes.  Deficiencies in excess of these 49 
limitations shall be corrected by relaying the section of pipe manhole to manhole. 50 


 51 
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 4. Manholes:  Any damage to the interior wall of the manhole resulting from penetration 1 
of the lift holes shall be repaired with non-shrink expansion cement grout.  Defective or 2 
damaged manhole sections or joints shall be removed and replaced with sound new 3 
manhole sections. 4 


 5 
  Leaks through manhole joints or walls or around pipe collars, may be repaired from 6 


inside the manhole with non-shrink expansion cement grout.  If the size of the leak, or 7 
the external water pressure, prevents such repairs, the manhole shall be excavated 8 
and repaired from outside.   9 


 10 
  Leaks around boots or gaskets used to join pipe to manholes shall be removed and 11 


replaced with sound new manhole connectors, or shall be repaired by external 12 
concrete collars or as approved by the Engineer. 13 


 14 
5. Wetwells:  Any damage to the interior wall of the precast wetwell resulting from 15 


penetration of the lift holes shall be repaired with non-shrink expansion cement grout.  16 
Defective or damaged precast wetwell sections or joints shall be removed and 17 
replaced with sound new precast sections. 18 


 19 
  Leaks through wetwell joints or walls or around pipe collars, shall be removed and 20 


replaced with sound new precast sections, due to the critical nature of the wetwell 21 
application.  Repairs to prevent leaking shall not be approved. 22 


 23 
  Leaks around boots or gaskets used to join the pipe to the precast wetwell shall be 24 


removed and replaced with sound new manhole connectors.  Repairs to prevent 25 
leaking shall not be approved. 26 


 27 
U. ABANDONMENT 28 
 29 
 The following requirements shall apply for proposed abandonment of existing facilities unless 30 


otherwise shown on the plans or approved by the Engineer.  All areas disturbed by 31 
abandonment will be restored.   32 


 33 
 1. Abandonment Of Existing Manholes:  Manholes which are to be abandoned will first 34 


have both influent and effluent lines plugged inside the manhole with watertight 35 
masonry.  The manhole will then be filled with non-compressible material (#67 stone 36 
or as approved), to a point three feet (3'-0") below the finish grade.  The remainder of 37 
the manhole shall be broken down and removed.  Then the excavation shall be filled 38 
to finish grade with suitable soil compacted in place. 39 


 40 
 2. Abandonment Of Mains At Manholes Which Remain In Service:  Abandoned mains at 41 


active manholes shall be completely disconnected from the manhole by cutting the 42 
pipe outside the manhole and then plugging the abandoned main and the manhole 43 
wall with watertight masonry.  The invert shall then be rebuilt to conform with the 44 
standard details.   45 


 46 
 3. Abandonment Of Exposed Pipe:  Exposed sections of abandoned mains shall be 47 


removed to a point not less than 5 feet into the adjacent banks.  The remaining ends 48 
of the pipe shall be plugged with watertight masonry.  Concrete piers or collars in the 49 
creek channel shall be removed completely.  Concrete piers or collars not located in 50 
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the creek channel shall be removed to a point three feet (3'-0") below the finish grade.  1 
Steel piers shall be cut off three feet (3'-0") below finish grade. 2 


 3 
4 Abandonment Of Buried Pipe:  Buried sections of abandoned mains shall be pressure 4 


grouted from plug to plug or manhole to manhole with Portland cement grout, 5 
concrete, or flowable fill material.  The remaining ends of the pipe and/or at 6 
abandoned manholes shall be plugged with watertight masonry.  7 


 8 
 5. Abandonment Of Existing Pump Stations:  Pumps, motors, controls, generator set, 9 


etc., shall be salvaged and transported by the Contractor to the pump station sewer 10 
maintenance yard at 3001 West Tyvola Road.  All influent and effluent pipes shall be 11 
plugged with watertight masonry.  The pump chamber and wetwell (if abandoned) will 12 
be filled with non-compressible material (#67 stone or as approved), to a point three 13 
feet (3'-0") below the finish grade.  The remainder of the structure shall be broken 14 
down and removed.  Then the excavation shall be filled to finish grade with suitable 15 
soil compacted in place.  All above ground structures associated with the pump 16 
station, including fencing and the access road shall be removed and the area restored.   17 


 18 
V. RESTORATION 19 
 20 
 All surfaces and structures (both public and private) within and adjacent to the construction 21 


operations shall be restored to a condition comparable to that existing prior to construction or 22 
as specified in the special provisions. 23 


 24 
Property Monuments and Corners:  Prior to and throughout construction the 25 
Contractor (accompanied by the Inspector) shall locate and flag all monuments, 26 
corners, etc., which in any way may be affected by construction.  The Contractor will 27 
take special precaution to protect and replace existing property corner irons to their 28 
original location if disturbed or moved during construction. 29 
 30 
The Contractor shall then protect, or reestablish all the above disturbed by any 31 
pursuant to this construction.  Said corners and/or monuments shall be replaced by 32 
an actual field survey by a registered N.C. Professional Land Surveyor at the 33 
Contractor’s expense. 34 


 35 
 All surplus materials shall be disposed of in a manner acceptable to the Engineer, and the 36 


construction area shall be left in a neat condition, with special attention called to proper 37 
drainage, smoothness of surface, and general clean up.  No machinery or equipment shall be 38 
left or stored on the job site after the project is completed.   39 


 40 
 Unless otherwise specified, complete restoration to include fertilizing, seeding, and mulching 41 


of any and all areas disturbed during construction shall be completed within fifteen (15) 42 
calendar days following the initial ground disturbing activity.   43 


 44 
 1. Water meters, valve boxes, drain pipes, and other structures encountered shall be 45 


reset or re-laid to match or clear surface grade and/or water main pipe grade as 46 
applicable.   47 


 48 
 2. All shoulder areas shall be restored, stabilized, and maintained to their original 49 


condition.  Concrete, asphalt, gravel, and dirt walks, drives and roadways are to be 50 
replaced to their original shape and serviceability.  Unless otherwise approved by the 51 
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Engineer all areas (shoulders, side streets, drive, parking areas, etc.) which exhibit a 1 
gravel surface at the time of construction will be re-graveled with a minimum depth of 2 
six (6) inches of C.A.B.C stone compacted-in-place for the width and length of the 3 
disturbed area and then feathered gradually into the existing cross section.  When a 4 
driveway is finished with other than C.A.B.C stone, a one inch finish coating to match 5 
existing gravel gradation, type and appearance shall be placed.   6 


 7 
  The Contractor should note that all existing side streets and drives which are either dirt 8 


or gravel will be restored as specified for graveled areas.   9 
 10 
 3. Refuse Burial:  Timber, rock and other refuse may not be buried within the permanent 11 


sewer rights-of-way with the exception of rock smaller than 3/4 cubic foot which is 12 
allowed as previously specified. 13 


 14 
 4. Rip-Rap:  The Contractor shall remove and replace existing stone rip-rap, and shall 15 


place new stone rip-rap as specified in those areas subject to severe water action 16 
where directed by the Engineer.   17 


 18 
  Placement of rip-rap as shown on the Construction Plans shall be considered a guide 19 


only, with final determination made at the time of construction by the Engineer.  Either 20 
the addition or deletion of quantities may be required.  21 


 22 
  Stone rip-rap will be placed as indicated on the Standard Details immediately following 23 


pipe installation and will be installed no steeper than a 2:1 slope except when 24 
specifically approved by the Engineer.  Grading will be required as necessary to insure 25 
continuous even flow, with a final creek width and depth equal to that prior to 26 
construction.  Installation of stone rip rap shall not reduce the creek cross sectional 27 
area.  Rip rap shall typically be placed on the lower one-third of the creek bank only, 28 
unless otherwise directed by the Engineer.  Rip rap shall not be placed in the  creek 29 
bed, unless specifically directed by the Engineer.  30 


 31 
  In locations where a creek bank is eroded near the sewer line the Contractor will be 32 


required to place compacted fill material along the creek bank in order to maintain 3' of 33 
cover over the sewer line in all directions.  This is to be done before the rip-rap is 34 
placed. 35 


 36 
  The rip-rap installation shall include all earthwork necessary to stabilize the creek bank 37 


and to provide cover for the sewer line.  38 
 39 
 5. Jute Netting:  The contractor shall install jute netting in areas subject to high runoff 40 


velocities, on steep slopes as shown on the plans and/or as directed by the Engineer.   41 
Jute netting shall only be used in areas that do NOT have concentrated flows.  Wire 42 
staples shall be installed along all edges and in the body of the netting at spacing 43 
intervals recommended by the manufacturer.  44 


 45 
6. Erosion Blanket:  The contractor shall install jute netting or Erosion Control Blanket in 46 


areas subject to high runoff velocities, areas subject to concentrated runoff and on 47 
steep slopes as shown on the plans and/or as directed by the Engineer.  Wire staples 48 
shall be installed along all edges and in the body of the netting at spacing intervals 49 
recommended by the manufacturer. 50 


 51 


Deleted: /Erosion Blanket


Deleted: or Erosion Control Blanket 


Deleted: areas subject to concentrated 
runoff and 


Formatted: Indent: Hanging:  0.5"


October 2008 Draft Version 1 Standard Sewer Specifications & Details - Chapter 15







 _________  
2008 Version 1.0 Gravity Sewer/Detail Specifications(DS) XV-138 


Deleted: July 27, 1995


Deleted: /Details 


Deleted: D


 7. Fertilizing, Seeding, and Mulching:  Established lawns and landscaped areas 1 
damaged by construction shall be restored to their former condition by seeding, unless 2 
the type and condition of the existing sod warrants it being cut, removed, preserved, 3 
and replaced.  Disturbed areas less than ½ acre may be reseeded by conventional 4 
broadcast seeding and mulching methods.  Disturbed areas greater than ½ acre shall 5 
be reseeded by hydraulic (hydro-seeding) seeding and mulching methods, unless 6 
otherwise approved by the Engineer.  Slopes steeper than 3:1 shall be reseeded by 7 
hydraulic (hydro-seeding) seeding and mulching methods, regardless of disturbed 8 
area, unless otherwise approved by the Engineer. All areas, regardless of previous 9 
condition, damaged by construction shall be fertilized, seeded, and mulched as 10 
outlined below:   11 


 12 
  a. Seed Bed Preparation:  The seed bed shall be prepared by pulverizing the soil 13 


in an approved manner to a depth of three (3) inches for field conditions or 14 
slopes that are 3:1 or flatter and to a depth of one (1) to three (3) inches, as 15 
determined on site for slopes steeper than 3:1.  The soil shall be tilled until a 16 
well pulverized, firm, reasonably uniform seed bed is prepared conforming 17 
substantially to ground elevations as shown on the Plans and/or as existed 18 
prior to construction.  The disturbed area shall blend uniformly into adjacent 19 
topography.  Good surface drainage shall be provided, allowances for 20 
settlement made and ground elevations adjusted accordingly.  Visible ponding 21 
shall not be allowed.  All stones, roots, sticks, rubbish, and other objectionable 22 
material shall be removed.   23 


 24 
  b. Soil Improvements:  Soil additives shall be incorporated in an approved 25 


manner into the top soil at the following rates:   26 
 27 
   (1) Fertilizer - 20 pounds per 1000 square feet of 5-10-10 fertilizer generally 28 


and 30 pounds per 1000 square feet of 10-10-10 fertilizer for 29 
established lawn areas.  30 


  31 
   (2) Lime - 100 pounds per 1000 square feet.   32 
 33 
   (3) Super-phosphate (0-20-0) - 12 pounds per 1000 square feet.   34 
 35 
  c. Seeding:  Seeding must be done within fifteen (15) calendar days after the 36 


initial ground disturbing activity.  37 
 38 
   (1) The seed bed must be in good, friable condition and not muddy or hard 39 


at the time seeding is performed.   40 
 41 
   (2) Seed shall be applied at the rate specified and raked or tilled into the 42 


topsoil with the resulting furroughs running across the natural slope of 43 
the ground.  Under no circumstances will any tilling activity be allowed 44 
parallel with said slope.   45 


 46 
   Slopes steeper than 3:1 shall require the use of hydraulic seeding (hydro-47 


seeding) unless otherwise specifically approved by the Engineer. 48 
 49 
  d. Mulching:  After fertilizing, seeding and raking, dried straw shall be spread 50 


uniformly over the area at a rate of 90 pounds per 1000 square feet. 51 
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Approximately 1/4 of the ground should remain visible to avoid smothering 1 
seedlings. The straw shall be sprayed with liquid asphalt to bond it together 2 
and anchor it in place within road right-of-way and areas subject to wind or 3 
water erosion.  Straw and liquid asphalt shall not be required in areas where 4 
hydro-seeding are used. 5 


 6 
   (1) Liquid asphalt, thinned with kerosene, shall be used during freezing 7 


weather and shall be either rapid or medium curing.  It shall be applied 8 
at a rate of 200 gallons per ton of straw or approximately 9 gallons per 9 
1000 square feet.   10 


 11 
   (2) Emulsified asphalt, thinned with water shall be used when temperatures 12 


are less severe, shall be rapid curing only, and shall be applied at a rate 13 
of 150 gallons per ton of straw or approximately 7 gallons per 1000 14 
square feet.   15 


 16 
e. Over-seeding:  Over-seeding shall be required in the early spring and/or late 17 


fall when previously restored areas are thin and/or do not exhibit a vigorous 18 
healthy and uniform stand of grass.  Areas to over-seeded shall be aerated 19 
with a plug style aerator and reseeded at ½ the specified application rates.  20 
When directed by the Engineer, areas void of seed germination or limited grass 21 
cover shall be completely restored, including seed bed preparation and full 22 
seed application rates, as specified above.  23 


 24 
f. Hydraulic Seeding (Hydro-Seeding):   25 
 26 


HYDROSEEDING SPECIFICATIONS: PRODUCTS 27 
1.  Materials: 28 
a.  Equipment shall have a built in agitation system and operating 29 


capacity sufficient to agitate, suspend and homogeneously mix a slurry 30 
containing not less than 20 kilos (44 lbs.) of organic mulching 31 
amendment plus fertilizer, chemical additives and solids for each 100 32 
gallons of water. 33 


b.  Cellulose Fiber Mulch: Apply at a minimum rate of 1500 lbs./acre. 34 
c.  Fertilizers: Applied at rate appropriate for product and as specified. 35 
d.  Organic tackifier shall be applied at rate of 70 lbs./acre. 36 
e.  Hydroseed seed mix shall be applied at the lbs./1000 sq. ft. specified. 37 
 38 
HYDROSEEDING SPECIFICATIONS: EXECUTION 39 
1.  Installation procedures: 40 
a.  Inspection of conditions: Examine related work including irrigation and 41 


grading of surface before proceeding with any work and notify the 42 
Engineer in writing on conditions which may prevent the proper 43 
execution of this work. Failure to report unsuitable conditions will 44 
require the contractor to rectify unacceptable work at no additional 45 
cost to the City. 46 


b.  Water all plant areas thoroughly to saturate upper layers of soil prior to 47 
the hydroseeding operation. 48 


c.  Allow the planting area soil surface to dry out for one day only prior to 49 
the hydroseeding application. Exercise care not to allow the soil 50 
surface to be overly saturated with water prior to the hydroseeding 51 
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installation. At the same time the soil surface should not become too 1 
dry during this period. There should be some residual moisture within 2 
the first 1/4 inch of the soil surface. 3 


d.  Prior to starting the hydroseeding operation notify the Engineer forty 4 
eight (48) hours in advance to be present at start of start of 5 
hydroseeding. 6 


2.  Hydroseeding Application: 7 
a.  Apply the hydroseeding in the form of a slurry consisting of organic soil 8 


amendments, commercial fertilizer, and any other chemicals that are 9 
called out. When hydraulically sprayed onto the soil, the mulch shall 10 
form a blotter-like material. Direct the spray operation so that this 11 
procedure will drill and mix the slurry components into the soil, the 12 
slurry spray will also penetrate the soil surface, thus ensuring 13 
maximum impregnation and coverage. The impregnation and mixing of 14 
the components will help in retaining moisture while stabilizing soil 15 
surface from superficial erosion. 16 


b.  Do not let the hydroseeding slurry components in the hydroseeding 17 
machine for more than two (2) hours because of possible seed 18 
destruction. If slurry components are left for more than two hours in 19 
the machine, add 50% more of the originally specified seed mix to any 20 
slurry mixture which has not been applied within the two hours after 21 
mixing. Add 75% more of the original seed mix to any slurry mixture 22 
which has not been applied eight (8) hours after mixing. All mixtures 23 
more than eight (8) hours old, must be disposed, offsite, at the 24 
contractor's expense. 25 


c.  Spray the area with a uniform visible coat, using the dark color of the 26 
cellulose fiber as a visual guide. The slurry shall be applied in a 27 
downward drilling motion via a fan stream nozzle. Insure that all of the 28 
slurry components enter and mix with the soil. Insure the uniformity of 29 
the hydroseed application. The hydraulic contractor shall be approved 30 
by the Engineer. 31 


d.  Exercise special care to prevent any of the slurry from being sprayed 32 
onto any hardscape areas including concrete walks, fences, walls, 33 
buildings, etc. Remove all slurry sprayed onto these surfaces at the 34 
contractor's expense. 35 


e.  Contractor shall save all seed and fertilizer tags and fiber mulch bags 36 
for the Engineer to verify compliance with the application rates and 37 
specifications. 38 


f.  The Engineer shall be present during the hydroseeding operation and 39 
has final determination if conditions are acceptable for hydroseed 40 
application. 41 


 42 
HYDROSEEDING SPECIFICATIONS: MAINTENANCE 43 
1.  Upon acceptance of hydroseeding operations, maintain all 44 


hydroseeding areas for a period of 90 calendar days as follows: 45 
a.  Germination stage irrigation: Approximately 25 hours after 46 


hydroseeding the planting areas, initiate the watering sequence. Leave 47 
the water on long enough to moisten the soil thoroughly to the depth of 48 
the slurry mulch taking care not to super saturate or wash away the 49 
slurry and seed. Perform frequent, light irrigation until the seed has 50 
germinated. Repair all seed washings and erosion. 51 
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b.  Establishment stage irrigation: After germination, reduce each 1 
watering. The specific watering program shall be approved by the 2 
Engineer. 3 


2.  Fertilization: Fertilize all hydroseed areas with an approved 4 
commercial fertilizer, 30 calendar days from the start of the 5 
maintenance period and continuing once every 60 calendar days until 6 
the completion of the 90 calendar day maintenance period. 7 


3.  Weeding: All concentrated developments of weed growth appearing in 8 
the seed mix planting areas during the maintenance period shall be 9 
removed at two (2) week intervals. The contractor may elect to remove 10 
such concentrations of weeds manually or by a herbicide program 11 
approved by the Engineer. 12 


4.  Minimum Coverage and Acceptance: 13 
a.  Minimum coverage: Final acceptance may be given at the end of the 14 


90 calendar day maintenance period if an acceptable germination of 15 
turf and adequate plant establishment has been obtained, as 16 
determined by the Engineer. 17 


b.  Final approval and acceptance will be given in writing by the Engineer 18 
following a final acceptance inspection at the end of the warranty 19 
period. The Engineer reserves the option to extend the maintenance 20 
period to achieve complete germination of all turf or other plant 21 
materials with a uniform height, color and density throughout all 22 
hydroseeded areas. 23 


 24 
  g. Maintenance:  The Contractor shall maintain the seeded areas until there is a 25 


uniform growth three (3) inches high.  Maintenance shall consist of watering, 26 
weed and pest control within established lawns, fertilization, erosion repair, 27 
reseeding and all else necessary to establish a vigorous healthy and uniform 28 
stand of grass.  All areas and spots which do not show a uniform stand of 29 
grass, for any reason, shall be treated repeatedly, when directed by the 30 
Engineer and no less often than quarterly, until a uniform stand is attained. 31 
Final approval and acceptance will be given in writing by the Engineer 32 
following a final acceptance inspection at the end of the warranty period.   33 


 34 
 Seasonal seeding mixtures and rates of application shall be as follows.  Applications rates 35 


apply to conventional broadcast seeding and hydro-seeding methods.  All rates are in pounds 36 
per 1000 square feet and any rates listed below may be cut by 1/2 for temporary erosion 37 
control measures only.   38 


 39 
 AUGUST 1 - JUNE 1 40 
 41 
 Maintained/Established Lawns or road rights-of-way 42 
 43 
    6#  Kentucky 31 Tall Fescue or Alta Tall Fescue, or as requested by 44 


property owner 45 
2# Alta Tall Fescue 46 
2# Reliant Hard Fescue 47 


    2#  Rye Grain or alternate seed as requested by property owner 48 
    30#  Fertilizer (10-10-10) 49 
    100#  Palletized Lime 50 
    12#  Super-phosphate 51 
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 1 
 Open-Field (Anything other than an established lawn) 2 
 3 
    4#  Kentucky 31 Tall Fescue or Alta Tall Fescue 4 


2# Alta Tall Fescue 5 
2# Reliant Hard Fescue 6 


    2#  Rye Grain 7 
    20#  Fertilizer (5-10-10) 8 
    100#  Palletized Lime 9 
    12#  Super-phosphate 10 
 11 
 Open-Field For Slopes 2:1 or greater or areas subject to erosion 12 
 13 
    2#  Kentucky 31 Tall Fescue or Alta Tall Fescue 14 


2# Alta Tall Fescue 15 
2# Reliant Hard Fescue 16 


    4#  Sericea Lespedeza (Unscarified) 17 
    2#  Rye Grain 18 
    30#  Fertilizer (5-10-10) 19 
    100#  Palletized Lime 20 
    12#  Super-phosphate 21 
 22 
 MAY 1 - SEPTEMBER 1 23 
 24 
 Maintained/Established Lawns or road rights-of-way 25 
 26 
    8#  Kentucky 31 Tall Fescue or Alta Tall Fescue, or as requested by 27 


property owner 28 
2# Alta Tall Fescue 29 
2# Reliant Hard Fescue 30 


    30#  Fertilizer (10-10-10) 31 
    100#  Palletized Lime 32 
    12#  Super-phosphate 33 
 34 
 Open-Field (Anything other than an established lawn) 35 
 36 
    6#  Kentucky 31 Tall Fescue or Alta Tall Fescue 37 


2# Alta Tall Fescue 38 
2# Reliant Hard Fescue 39 


    2#  Sudangrass (May, June, and July only) 40 
    20#  Fertilizer (5-10-10) 41 
    100#  Palletized Lime 42 
    12#  Super-phosphate 43 
 44 
 Open-Field For Slopes 2:1 or greater or areas subject to erosion 45 
 46 
    2#  Kentucky 31 Tall Fescue or Alta Tall Fescue 47 


2# Alta Tall Fescue 48 
2# Reliant Hard Fescue 49 


    4#  Sericea Lespedeza (Scarified) 50 
    2#  Sudangrass (May, June, and July only) 51 
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    20#  Fertilizer (5-10-10) 1 
    100#  Palletized Lime 2 
    12#  Super-phosphate 3 
 4 
  The Engineer will be consulted prior to seeding for a determination of appropriate seed 5 


mixture. Contractor shall save all seed and fertilizer tags and fiber mulch bags for the 6 
Engineer to verify compliance with the application rates and specifications.  Tags 7 
and bags shall be provided to the Engineer at intervals determined by the Engineer. 8 


 9 
  Unless otherwise required by the North Carolina Department of Transportation or the 10 


Engineer, seeding within road rights-of-way will be as specified for established lawns.   11 
 12 


STREAM BANK STABILIZATION (BIOENGINEERING SLOPE PROTECTION) 13 
 14 
For creek bank protection, stream bank stabilization will be used in designed areas 15 
outlined on the Plans and/or as directed by the Engineer.  Bioengineering slope 16 
protection will be used for erosion control from the top of the bank to the lower one-17 
third to one-half the depth of the creek bank.  Rip-rap will be placed on the slopes 18 
from this point to the creek bed.  The creek bed shall not covered in rip rap.  In areas 19 
of high flow, such as outside curves of meanders, rip-rap will be installed from the 20 
creek bed to the top of the bank. 21 
 22 
The bioengineering slope protection will be installed in accordance with the 23 
manufacturer's specifications and as shown on the Stream Bank Stabilization Detail.   24 
??? ADD THE DETAIL!  This installation will consist of: 25 
 26 
- Herbaceous plants (Shelter Switchgrass - Panicum virgatum) spaced 3 feet on 27 


center, or seeding at a rate of 30 pounds per acre.  Available from Bob Gurley, 28 
Incorporated, Princeton, North Carolina (1-800-753-3800), or approved equal; 29 


 30 
- Mulch (NO FERTERLIZER) with matting consisting of woven coir net overlay 31 


(400 weave), or approved equal, which is secured in place by anchors, and; 32 
 33 
- The top of bank section of matting backfilled with a minimum of 6 inches of 34 


native topsoil. 35 
 36 
The plants are to be spaced 3 feet apart, horizontally and vertically, on a diagonal 37 
grid pattern or seeded with a broadcast spreader at the application rate specified.  38 
This procedure will be utilized in areas designated by the Engineer and/or as shown 39 
on the Plans in lieu of the standard seeding requirements. 40 


 41 
CONSTRUCTION IN WETLANDS AREA 42 


 43 
1. The construction corridor is limited to a maximum of 40 feet in width and must 44 


be minimized to the maximum extent practicable.  45 
2. Pre-construction contours are to be restored and shall be verified by a Land 46 


Surveyor.  47 
3. Stabilization is required immediately on completion of each individual 48 


crossing.  49 
4. Restoration shall include seeding per Special Provisions – Restoration Seed 50 


Mix for Stabilization (see below).  51 
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5. The topsoil (top 6”) shall be stripped and stockpiled outside the wetland area. 1 
After pipeline installation, the ground surface shall be returned to original 2 
grade with top 6” to 12” of the trench consisting of original topsoil from the 3 
trench.  4 


6. Excess material must be removed to upland areas immediately upon 5 
completion of utility pipeline.  6 


7. Anti-seep collars shall be placed where indicated on Construction Plans 7 
and/or as specified.  8 


8. Measures shall be taken to prevent live or fresh concrete from coming into 9 
contact with waters of the U.S. until the concrete has hardened.  10 


 11 
RESTORATION SEED MIX 12 


 13 
All seeding shall conform to the following (except in improved or landscaped areas). 14 
 15 
Provide the maximum opportunity for volunteer reseeding by nearby native plants. 16 
 17 


Seed with the following mixture as annotated: 18 
 19 


 20 
COMMON NAME SCIENTIFIC NAME PERCENTAGE OF MIX 


Black-eyed Susan Rudbeckia hirta 35 
Bottlebrush grass Elymus hystrix 15 
Deertongue ‘Tioga’ Dichanthelium clandestinum 5 
Partridge pea Chamaecrista fasciculate 10 
River oats Chasmanthium latifolium 25 
Virginia knotweed Tovara virginiana 10 
 21 
The seed mix shall be applied at the rate of 25 pounds per acre. When planting 22 
during the dormant season (September though March), over-seed with 20 23 
pounds/acre of rye grain (Secale cereale).  When planting during the growing 24 
season (April though August), over-seed with 10 pounds/acre of foxtail millet (Setaria 25 
italica). 26 
 27 
No fertilizer, lime, or other soil amendments should be applied.  28 
 29 
Mulch consisting of small grain or hay shall be spread over the ground surface after 30 
seeding to reduce seed loss from the site.  31 
 32 
Seeding in improved or landscaped areas will conform to the standard seeding 33 
requirements. 34 


 35 
ENFORCEMENT ACTION/PENALTIES 36 


 37 
The Contractor shall be fully responsible for any and all violations of these special 38 
provisions and the permit conditions.  In the event that a violation occurs or if a 39 
Notice of Violation is received, the Contractor shall take immediate action to correct 40 
the violation as directed or required by State and Federal Agencies.  Any penalties 41 
resulting from such violation shall be assessed to the Contractor.  In the event that a 42 
violation resulting from the Contractor's activities results in a Cease Work Order by 43 
the Corps of Engineers, the Contractor shall be held fully responsible for all 44 
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damages resulting from such delay and any associated penalties 1 
 2 


REPLACING SODDED AREAS 3 
 4 
When required by the Engineer, the contractor will be responsible for removing, storing, 5 
replacing, repairing and, if damaged, furnishing new sod where designated by the Engineer.  6 
Adjacent areas are to be protected from damage.   7 
 8 
The restored areas must be acceptable to both the property owner and the Engineer.  The 9 
Contractor will be required to replace sod as outlined below and as directed by the 10 
Engineer. 11 
 12 
The Contractor will match exactly the species of the existing grass including providing 13 
strongly rooted (2" minimum thick root mat), certified sod, not less than 2 years old and free 14 
of weeds and undesirable native grasses.  Sod must be capable of growth when planted.  If 15 
sod cannot be matched exactly, strip sod blocks (with mechanical sod cutters) from 16 
construction area, then re-plant.  The Contractor will plant sod in holding areas and maintain 17 
by fertilizing, watering and mowing like a permanent installation.  Sod will be stripped only 18 
24 hours prior to pipe installation.  Sod blocks must meet the same criteria for health and 19 
growth capability as new sod. 20 
 21 
The Contractor will be required to grade lawn areas to a smooth, even surface with loose, 22 
uniformly fine texture, roll and rake, remove ridges and fill depressions to meet finish 23 
grades, add suitable topsoil to any portion or the entire area which does not meet finished 24 
grades, limit fine grading to areas which can be planted in the immediate future, moisten 25 
prepared lawn areas before planting lawn, and restore prepared areas to specified condition 26 
if eroded or otherwise disturbed, after fine grading prior to planting. 27 
 28 
The Contractor will lay sod within 24 hours from time of stripping.  The sod will be laid to 29 
form a solid mass with tightly fitted joints with ends and sides of sod strips butted, not 30 
overlapped.  Strips are to be staggered to off set joints in adjacent courses.  Work will be 31 
performed from boards to avoid damage to subgrade or sod.  The sod will be tamped or 32 
rolled lightly to ensure contact with subgrade.  The Contractor will work sifted soil into minor 33 
cracks between pieces of sod, remove excess to avoid smothering adjacent grass and 34 
water sod with fine spray immediately after planting so that entire sod blocks are moist but 35 
not soggy.  Maintenance shall as a minimum consist of daily watering for the first week, 36 
alternate daily watering for the second week, three watering days the third week, and two 37 
watering days the fourth week. 38 
 39 
Begin maintenance of lawns immediately after planting and continue for 30 days or until 40 
established.  Maintain lawn by watering and other operations such as rolling, regrading and 41 
replanting as required to establish a smooth, acceptable lawn, free of eroded or bare areas. 42 
 43 
Sodded lawn will be acceptable provided requirements, including maintenance, have been 44 
complied with, and healthy, well rooted, even colored, viable lawn is established, free of 45 
weeds, open joints, bare areas, and surface irregularities, to the satisfaction of the Engineer 46 
and property owner.  Construction activity will be limited to the road right-of-way at this 47 
location and equipment, materials or excavated materials will be restricted to the area of 48 
sod removal. 49 
 50 
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Final approval and acceptance will be given in writing by the Engineer following a final 1 
acceptance inspection at the end of the warranty period. 2 


 3 
RESTORATION TIMELINE RESTRICTIONS 4 
 5 
The Contractor will be required at all times to keep all site clean-up and ground restoration 6 
complete up to within a distance of one hundred (100) feet of pipe installation.  Therefore, at 7 
the end of each work day, the contractor must complete site clean-up and ground 8 
restoration to within 100 feet of the active construction work zone.  This includes, but 9 
is not limited to, establishing final grades and contours, grading for drainage, general 10 
cleanup, neatness of the site, sign and mailbox replacement, and establishment/re-11 
establishment of erosion control devices.   12 
 13 
Fertilization, seeding, and mulching, shall be completed by the contractor to within 100 feet 14 
of the active construction work zone at intervals no greater than 14 calendar days.  If 15 
the Contractor fails to adhere to any of these provisions, all pipe lying will be stopped until 16 
compliance is met.  Erosion Control devices will be installed/repaired at the direction of the 17 
Engineer. 18 
 19 
MAILBOX/STREET SIGN REPLACEMENT 20 
 21 
The Contractor, with the Inspector, will measure all mailboxes and street signs horizontally 22 
from edge of pavement and vertically from finish ground prior to removal.  The Contractor 23 
and Inspector will log these measurements at each location to insure proper replacement.  24 
Street signs shall be replaced immediately after construction at that location.  Mailboxes 25 
shall be replaced by the end of the business day or no more than 2 hours after removal. 26 
 27 
FENCE REPLACEMENT 28 
 29 
Existing fences will be replaced to a condition equal to the original unless a release is 30 
obtained from the property owner and submitted to the Engineer.  All fences shall be 31 
replaced immediately after construction has cleared the fence line.  Temporary fences that 32 
provide equal security will be erected until the existing fence can be reset in order to 33 
prevent trespass on any parcel crossed by the construction.   34 
 35 
Temporary or permanent gates (when approved by the Controlling agency or property 36 
owners) may be installed.  All temporary fence and gates will be removed and the 37 
permanent fence reset within forty-five (45) days of all pipe installation on the fenced area, 38 
unless access to the adjacent property is approved by the Engineer, or unless the right-of-39 
way special provisions contradicts this condition.  40 
 41 
All cost associated with installing/replacing existing fencing and temporary fencing will be 42 
included in the mobilization item of the Bid document. 43 


 44 
W. WORK WITHIN NORTH CAROLINA DEPARTMENT OF TRANSPORTATION RIGHTS-OF-45 


WAY 46 
 47 
 Construction is permitted within the rights-of-way of the North Carolina Department of 48 


Transportation (DOT), Division of Highways  in  accordance  with  their  Policies And 49 
Procedures For Accommodating Utilities On Highway Rights-Of-Way as amended.  The 50 
Charlotte-Mecklenburg Utility Department (CMUD) is required to enforce this entire document 51 
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as it relates to this work.  All bidders are required to become familiar with the document and 1 
any amendments which are available from the Manager of Right-of-Way, North Carolina 2 
Department of Transportation, Division of Highways, Raleigh, North Carolina.   3 


 4 
 1. Charlotte-Mecklenburg Utility Department has entered into an encroachment 5 


agreement with the North Carolina Department of Transportation (DOT) which grants 6 
the right for any work within the Department of Transportation's rights-of-way.  The 7 
encroachment agreement for any work within DOT rights-of-way under this project is 8 
included as a special provision in this contract.  A copy of the approved encroachment 9 
has been attached to this contract or will be supplied to the Contractor prior to 10 
construction.  A copy of the encroachment agreement must be kept at the construction 11 
site at all times with each crew working inside the road right-of-way.   12 


 13 
 2. Certain notices are required in writing before any work can proceed within the 14 


Department of Transportation's rights-of-way.  Upon ample notice from the Contractor 15 
to the Engineer, the Engineer will make this notification to the North Carolina 16 
Department of Transportation.   17 


 18 
 3. Proper signing before, during, and after construction in conformance with the manual 19 


on Uniform Traffic Control Devices for Streets and Highways will be required.  In 20 
addition, warning signs as related to soft and/or low shoulders and broken pavement 21 
may be required by the Engineer. 22 


 23 
4. Piling and/or storage of excavated material upon the pavement and on some types of 24 


shoulders is prohibited unless special permission is granted by the Department of 25 
Transportation's Division Engineer.  Any material spilled, tracked or placed on the 26 
pavement is to be cleaned and damaged pavement repaired subject to stoppage of all 27 
work by Charlotte-Mecklenburg Utility Department.  Drainage ditches are to be 28 
protected from siltation as specified in the Environmental Protection Section of this 29 
document and must be opened at the end of each work day or as weather conditions 30 
require.  31 


 32 
TRAFFIC CONTROL 33 
 34 
Warning signs and flagmen must be provided in accordance with the City of Charlotte 35 
Department of Transportation's "Work Area Traffic Control Handbook" or the North Carolina 36 
Department of Transportation's "Uniform Traffic Control Devices," as may be applicable, or 37 
as required by the Traffic Control Plans.  All lanes will be open when work is suspended for 38 
one hour or longer.  One or more lane of traffic will be safely maintained at all times when 39 
construction is in progress.  Traffic control will be strictly enforced in order to provide fire 40 
and police protection to this area and access to drives while construction is in progress.   41 
 42 
The Contractor shall provide all appropriate signing and barricades and shall provide 43 
flaggers at all times and places necessary.  Property owners/occupants must be notified a 44 
minimum of two (2) hours in advance of private drive closings.  Closure time will be limited 45 
to a maximum of 2 hours.  46 


 47 
The Contractor will be required to furnish, maintain and relocate temporary precast concrete 48 
barriers to be placed around bore pits and other specified locations for safety precautions 49 
and in accordance with N.C. Department of Transportation requirements.  The barriers shall 50 
be connected with pin type, tongue and groove or other system that insures the continuity of 51 
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the barrier installation, as required by the concrete barrier manufacturer, and as approved 1 
by the Engineer.   2 
 3 
One or more off-duty police officer(s) with marked patrol vehicle(s) is(are) required when 4 
working in any signalized intersections, and/or when required by the Engineer, due to the 5 
nature of the construction work zone and the volume of traffic.   6 
 7 
WEEKEND WORK 8 
 9 
Weekend work will be permitted in accordance with the General Conditions weekend work 10 
provisions, and according to the following:  The Contractor shall provide 72 hours notice to 11 
the Project Manager/Project Inspector of his intention to work a specified weekend.  The 12 
Engineer will not accept a general statement that the contractor intends to work each 13 
weekend.  Once the Contractor has provided notice that he intends to work a specified 14 
weekend, the Engineer expects the Contractor to work the specified weekend (6 hour 15 
minimum workday), unless work is prevented because of inclement weather.   16 
 17 
Should the Contractor choose not to work the specified weekend due to reasons other than 18 
bad weather, then the Engineer will not allow the Contractor to work the following weekend.  19 
This restriction will not be grounds for delay, additional costs, or changes in work.  Should 20 
bad weather prevent the Contractor from working the specified weekend, the Contractor 21 
may work the following weekend, provided that proper notice is provided by the Contractor, 22 
as specified. 23 


 24 
QUANTITY TICKETS 25 
 26 
All quantity tickets, for items not measurable in place or for items not clearly identified in the 27 
final product, shall be submitted to the Inspector within seventy-two (72) hours after receipt 28 
of the materials to the project site, in order for t to be eligible for payment.  Each ticket shall 29 
indicate the date, contractor, project location and name, type of material, truck number and 30 
signature of the Contractor or his authorized representative. 31 
 32 
Items which routinely fall into this category include but are not limited to : 33 
 34 
 Crushed stone and aggregates 35 
 Asphalt pavement materials 36 
 Ready Mix Concrete 37 
 Select backfill materials 38 
 Stone rip rap 39 
 40 
No ticket will be accepted as eligible for payment, after seventy-two (72) hours have 41 
elapsed between the time of delivery and submittal of the ticket to the inspector. 42 
   43 
INVOICES 44 
 45 
Copies of invoices, for items not clearly identified in the final product, shall be submitted to 46 
the Inspector within seventy-two (72) hours after receipt of the invoice by the Contractor, or 47 
with the payment request that includes the subject materials.   48 
 49 
Items which routinely fall into this category include but are not limited to: 50 
 51 
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 Fertilizer and seed mixes 1 
 Storm drain pipe 2 
 Ductile iron pipe 3 
 PVC pipe 4 
 Red brass pipe 5 
 Valves 6 
 Cast pipe fittings 7 
 Brass fittings 8 
 Cast frames, valve boxes, etc 9 
 Steel casing pipe 10 
 Precast structures 11 
 12 
In addition, invoices for all materials included on a partial payment request, as a material on 13 
hand, shall be submitted with the payment request.  Quantities of materials with missing 14 
invoices will be removed from the payment request. 15 
 16 
TRAILER MOUNTED LIGHTED MESSAGE BOARDS 17 
 18 
Should a project require the use of portable trailer mounted lighted message boards, as 19 
determined by the Engineer, for traffic control, public information, or advance warning of 20 
construction worksites, the Engineer may provide City owned or rented lighted message 21 
boards.  The City shall deliver the lighted message boards to the site, and will be 22 
responsible for the operation of the sign.  The contractor will be responsible for: 23 


 24 
• Assisting in the setup and placement of the lighted message board. 25 
• Assisting in moving message boards to new locations associated with the project. 26 
• Providing, placing and maintaining traffic cones or drums at the message board as 27 


needed to protect the message board and the traveling public. 28 
• And protect the message board from damage during the construction, just the 29 


Contractor would with any other contractor owned or rented equipment. 30 
 31 
This work will be considered incidental the contract. 32 
 33 
SUPERINTENDENT AND CREW FOREMAN REQUIREMENTS - SEDIMENT AND 34 
EROSION CONTROL 35 
 36 
In an effort to raise awareness of sediment and erosion control requirements and issues, it 37 
is the requirement of the Charlotte Mecklenburg Utility Department that the Contractor’s 38 
Superintendent and each crew foreman working on this contract must possess a current 39 
and valid Site Inspector Certification from the City of Charlotte/Mecklenburg County.  This 40 
requirement applies to each crew foreman working for the prime contractor or any 41 
subcontractor that is performing ground disturbing construction activities on the project site.  42 
The contractor will submit a copy of each employee’s certificate to the Engineer.  The 43 
Superintendent’s Certificate must be on file prior to Notice to Proceed.  Each Foreman’s 44 
Certificate must be on file within 30 days of Notice to Proceed.  Ground disturbing activities 45 
will be prohibited until the requirements of this section are fulfilled. 46 
 47 
The Site Inspector training course is offered through the Mecklenburg County Water Quality 48 
Program at 704.336.5500 and/or the City of Charlotte Land Development Division at 704-49 
336.6692.  Please request information on the Charlotte-Mecklenburg Certified Site 50 
Inspector (CMCSI) Certification Training Course.  Each employee must complete the 51 
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training class and successfully pass the Charlotte-Mecklenburg Certified Site Inspector 1 
(CMCSI) Certification Test. CMCSI Certificates are issued to those that pass the test and 2 
are valid for 2 years, unless extended by the issuing authority. 3 


 4 
CONTRACTOR RECORD DRAWINGS 5 
 6 
The Engineer shall provide the Contractor one set of construction plans to use as the 7 
Contractor Record Drawings.  Record Drawings shall be maintained rolled or flat, and shall 8 
not be folded.  Defaced or damaged sheets shall not be accepted.  Additional plan sheets 9 
will be provided to the Contractor at a cost of $2.00 per sheet, if requested by the 10 
Contractor, or required by the Engineer.  The Record Drawings shall be annotated, by the 11 
Contractor, to show all changes encountered or made during the construction of proposed 12 
facilities.   13 
 14 
Record Drawings should be submitted to the Engineer upon completion of construction of 15 
facilities required by each sheet, but no less often than once a month.  Record Drawings 16 
shall be reviewed by the Engineer and subject to approval.  Review and approval shall 17 
consist of a review for accuracy and completeness, based on the Inspector’s knowledge of 18 
the project, and based on the minimum requirements indicated below.  Record Drawings 19 
which are not approved by the Engineer shall be returned to the Contractor for explanation, 20 
revision, or correction as deemed necessary by the Engineer.  Payment will not be made 21 
until the Record Drawing has been approved by the Engineer.   22 
 23 
Record Drawings shall meet the following minimum requirements and standards: 24 
 25 


General to all projects: 26 
 27 


• Annotations shall be in red ink or red pencil only. 28 
• Annotations shall be neatly printed and legible. 29 
• Add existing facilities encountered but not shown on plans. 30 
• Revise existing facilities encountered differently from plans. 31 
• Traffic control, erosion control and other temporary facilities shall not be recorded. 32 
• Mark through changed stations, bearings, distances, slopes, etc, and print actual 33 


station, bearing, distance, slopes, etc. 34 
• Mark through “proposed” for items that were actually installed. 35 
• Mark completely through items that were proposed, but were not installed. 36 
• Correct notes, sizes, diameters, dimensions, classes, types, etc to actual as 37 


installed. 38 
• Revise profile of proposed facilities to within 0.1 feet of actual vertical and within 1.0 39 


feet of actual horizontal. 40 
• Revise plan view of proposed facilities to within 1.0 feet of actual. 41 
• The following sheets are excluded, and do not require updating by the Contractor: 42 


o Cover Sheet, Permit Sheet. Vicinity/Location Map Sheets 43 
o Traffic Control Sheets, Erosion Control Sheets 44 
o Standard Detail Sheets 45 


 46 
General to all gravity sewer projects: 47 


 48 
• Indicate pipe manufacturer, type and class of pipe. 49 
• Indicate bedding type and location in profile. 50 
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• Indicate station for transition in pipe materials.  Indicate method of transition, by 1 
manufacturer and model. 2 


• Indicate actual (measured) manhole depths, measured from invert to top of frame, to 3 
closest 0.1 feet. 4 


• At inside or outside drops, indicate drop height, measured from invert to invert, to 5 
closest 0.1 feet. 6 


• Indicate actual (measured) distance between manholes on profile, to closest 0.1 7 
feet. 8 


• Indicate solid ledge rock in profile to within 0.1 feet of actual vertical and within 1.0 9 
feet of actual horizontal. 10 


• At services, indicate size, and location of tap, and clean out, as measured to closest 11 
1.0 feet along the main, from the closest downstream manhole and measuring 12 
upstream.  Detail required for non standard installations. 13 


• At services, indicate actual flow line elevation at end of service and actual slope of 14 
service pipe. 15 


• When the pipe slope is less than 1%, revise profile of proposed facilities to within 16 
0.01 feet of actual vertical, and revise slope to within 0.01% of actual. 17 


• When the pipe slope is greater than 1%, revise profile of proposed facilities to within 18 
0.10 feet of actual vertical, and revise slope to within 0.05% of actual. 19 


 20 
Payment shall be made according to the unit price bid per sheet for Record Drawings.  21 
Payment will not be made for excluded sheets, or any other sheet that does not require any 22 
updating by the Contractor, as determined by the Engineer. 23 


 24 
FINAL INSPECTION 25 
 26 
A final inspection will be held for each project once construction and complete restoration 27 
has been completed.  The Contractor SHALL ATTEND the final inspection.  During the final 28 
inspection, all manholes shall be opened and inspected on gravity sewer projects.  All other 29 
features of the project, either constructed or reconstructed, shall also be inspected.  The 30 
Contractor shall be responsible for providing equipment and labor, as may be necessary, to 31 
conduct the final inspection and to provide a safe worksite.  Deficiencies, if any, shall be 32 
noted for correction by the Contractor.  The Contractor will schedule the work with the 33 
Inspector.  Any and all corrective actions necessary to correct a deficiency noted at the final 34 
inspection shall be completed prior to payment for the work. 35 
 36 
Final quantities will be determined by the Engineer after the final inspection, and mailed to 37 
Contractor (within 14 calendar days) for review and approval. Unless otherwise requested 38 
by the Contractor, the final inspection will be conducted within 7 calendar days of 39 
completion of All work, as determined by the Inspector. 40 


 41 
WARRANTY PERIOD 42 
 43 
A one-year warranty period required by this contract will be established for each project.  44 
This project warranty period will be established from the date all deficiencies (if any) have 45 
been corrected, following the final inspection, and will extend for one year, unless extended 46 
as indicated below.   47 
 48 
Should deficiencies develop during the warranty period, the Engineer shall determine the 49 
severity of the deficiency and advise the Contractor of it’s priority rating.  The priority ratings 50 
shall be defined as Emergency, Major, Minor, or Routine.  The Engineer reserves the sole 51 
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right to determine the priority rating of a deficiency and to raise or lower the rating as 1 
needed.  The Contractor shall respond to these deficiencies according to the following 2 
schedule: 3 
 4 
Emergency:  Once notified, the Contractor shall report to the project site within a maximum 5 
of 2 hours, and shall mobilize and take all actions necessary to make the site safe.  The 6 
Contractor and the Engineer will agree on a course of required actions and time line for 7 
completing those actions.  All work necessary to correct the Emergency deficiency shall be 8 
completed as quickly as possible. 9 
 10 
Major:  Once notified, the Contractor shall mobilize to the project site within a maximum of 2 11 
business days.  The Contractor will schedule the work with the Inspector.  All work 12 
necessary to correct the Major deficiency shall be completed within a maximum of 5 13 
business days of mobilization, or according to time line approved by the Engineer. 14 
 15 
Minor:  Once notified, the Contractor shall mobilize to the project site within a maximum of 16 
10 business days.  The Contractor will schedule the work with the Inspector.  All work 17 
necessary to correct the Minor deficiency shall be completed within a maximum of 5 18 
business days of mobilization, or according to time line approved by the Engineer. 19 
 20 
Routine:  Once notified, the Contractor shall mobilize to the project site within a maximum of 21 
25 business days.  The Contractor will schedule the work with the Inspector.  All work 22 
necessary to correct the Routine deficiency shall be completed within a maximum of 5 23 
business days of mobilization, or according to time line approved by the Engineer. 24 
 25 
A warranty inspection will be scheduled for each project during the final month of the project 26 
warranty period.   The Contractor SHALL ATTEND the warranty inspection.  During the 27 
warranty inspection, all manholes shall be opened and inspected on gravity sewer projects. 28 
All other features of the project, either constructed or reconstructed, shall also be inspected.   29 
The Contractor shall be responsible for providing equipment and labor, as may be 30 
necessary, to conduct the warranty inspection and to provide a safe worksite.  Any 31 
deficiencies, if any, shall be noted for correction by the Contractor.   The Contractor will 32 
schedule the work with the Inspector.  The Engineer reserves the sole right to determine the 33 
priority rating of each deficiency noted at the warranty inspection.  Any and all corrective 34 
actions necessary to correct a deficiency noted at the warranty inspection shall be 35 
completed within a maximum of 30 days following the warranty inspection.    36 
 37 
WARRANTY PERIOD EXTENSION 38 


 39 
Deficiencies noted and corrected during the warranty period will extend the warranty period.  40 
The contractor shall warrant and guarantee the corrected work for one year from the date 41 
the deficiency is corrected and approved by the Inspector.   A warranty inspection will be 42 
conducted within the final month of the one year extended warranty period associated with 43 
the corrected work.  The extended warranty inspection will be conducted as described 44 
above for a warranty inspection.   Should the corrected deficiency item require additional 45 
correction at the end of the extended warranty period, a new one extended warranty period 46 
will be associated with the corrected deficiency item.  The corrected work must remain free 47 
of deficiencies one year in order to terminate the extended warranty period.  48 
 49 
PROPERTY OWNER RELEASES   50 
 51 
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The Contractor will contain his work activities within the public road right-of-ways and 1 
CMUD public utility easements as shown on the construction plans.  Any contractor 2 
activities outside these easements and right-of-ways will be considered work on private 3 
property.  Work on private property may require the contractor to obtain from the impacted 4 
property owner, a release that holds the city harmless against claim for damages resulting 5 
from the contractor’s activities on private property.  Any specific work or service preformed 6 
by the contractor on behalf of the property owner shall be noted in the release document.  7 
The release shall be signed and dated by the legal owner of the property and shall be 8 
witnessed and dated by the Contractor’s representative.  The contractor is responsible for 9 
retaining the original signed release document.  The Contractor shall provide a copy of the 10 
signed release to the Engineer prior performing any work on private property, and or prior to 11 
requesting a final inspection.  12 


 13 
 14 
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The Contractor shall be responsible for the safe storage of materials furnished by or to him, 
and accepted by him and intended for the work, until they have been incorporated in 
the completed project.  The interior of all pipe, manholes and other accessories shall 
be kept free from dirt and foreign materials at all times.   


 
 1.  Transportation of Materials and Equipment:  The Contractor and his Suppliers 
October 2008 Draft Version 1 Standard Sewer Specifications & Details - Chapter 15







and his Suppliers shall do all that is necessary to satisfy the Department of 
Transportation requirements and will be responsible for any damage to said 
roads which may be attributed to this project.    


 
  All materials furnished by the contractor shall be delivered and distributed at 


the site by the Contractor or his material supplier.   
 
 2. Loading and Unloading Materials: Ductile iron pipe and cast iron accessories 


shall be loaded and unloaded by lifting with hoists or skidding so as to avoid 
shock or damage.  Concrete pipe, clay pipe, and precast manholes will be 
unloaded with hoists and/or as recommended by the respective manufacturers.  
Under no circumstances shall such materials be dropped.  Pipe handled on 
skidways shall not be skidded or rolled against pipe already on the ground.   


 
 3. Responsibility for Materials on Site:  In distributing the material at the site of the 


work, each piece shall be unloaded opposite or near the place where it is to be 
laid in the trench.  Pedestrian or vehicular traffic shall not be unduly 
inconvenienced in placing of material along the streets or right-of-way, as 
applicable.   


 
  The Contractor will string in advance no more than the amount of pipe and 


material that can be installed within four (4) weeks or less as approved by the 
Engineer.  All the materials shall be placed in such a manner as not to hinder 
access, endanger or impede traffic, or create a public nuisance. Materials 
strung through residential areas (or any area with maintained lawns) shall be 
placed in such a manner as not to restrict normal maintenance of established 
lawns, and must either be installed within two (2) weeks or removed to an 
approved storage yard, as required by the Engineer.   


 
 4. Material and Equipment Storage:  The Contractor will be responsible for 


locating and providing storage areas for construction materials and equipment.  
Unless prior written consent from the owner of the proposed storage area is 
received by this Department, the Contractor will be required to store all 
equipment and materials within the limits of the sanitary sewer right-of-way and 
temporary construction easement provided.  The materials and equipment 
storage shall comply with all local and state ordinances throughout the 
construction period.  Material and equipment may only be stored within road 
right-of-way if approved by the controlling agency. 


 
  The Contractor shall be responsible for the safeguarding of materials and 


equipment against fire, theft, and vandalism and shall not hold the City 
responsible in any way for the occurrence of same.   


 
 5. Care of Coatings and Linings:  Pre-cast manholes, pipe and fittings, including 
rings and covers, steps, straps, etc., shall be so handled that the coating or lining will not be 
damaged.  If, however, any part of the coating or lining is damaged, the repair shall be made 
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		PAVEMENT STRIPPING/MARKING PAINT

		CONSTRUCTION LAYOUT



		EQUIPMENT IDENTIFICATION SIGNS

		CONTRACT IDENTIFICATION SIGNS

		The Contractor will be required to provide a trench box or sheeting and shoring system in accordance with OSHA regulations.  The Contractor will not be allowed by the Engineer to slope trench walls.  The Contractor will be required to sheet, shore, work from within a shoring box, etc., and do all that is necessary to maintain minimal trench widths and still meet OSHA requirements for this construction.  Pipeline construction directly adjacent to existing roadways shall not be left open overnight.  The Contractor will submit shoring details, when requested by the Engineer, for review and approval by the Controlling Agency.

		NORTH CAROLINA - DOT RIGHT OF WAY

		CHARLOTTE - DOT RIGHT OF WAY OR PRIVATE ROADWAYS OR PARKING LOTS

		OTHER EASEMENTS OR PROPERTY

		TESTING DEPTH REQUIREMENTS



		BLASTING DAMAGE COMPLAINT FORM

		 3. Deflection Testing of Pipe:  Not less than 30 days following completion of backfill, the pipe (48-inch and smaller in diameter) shall be tested for deflection with a go/no-go mandrel.  Pipe  54-inch and larger in diameter shall be tested for deflection by measuring the inside diameter at 4 points in the cross-section of each section of pipe during the internal visual inspections.  The 4 point measurements shall be made using a rig or mandrel that allows measurements vertically and horizontally in the cross-section.  Regardless of this time restriction, under no circumstances will the deflection testing be scheduled until all backfill materials have been compacted, and soil density requirements have been met and accepted by the Engineer. 

		The size of each mandrel and proving ring shall be as indicted in the tables below based on type of pipe.  

		For pipe 27-inch and smaller in diameter, the mandrel shall be sized based on a percentage of the published Base Inside Diameter of the type of pipe (material) used, according to the appropriate ASTM Standard  The Base Inside Diameter is usually defined in the Appendix of the appropriate Standard.  

		For pipe 30-inch and larger in diameter, the mandrel shall be sized based on a percentage of the published Inside Diameter of the type of pipe (material) used, according to the appropriate ASTM Standard. Allowances for manufacturing and production tolerances or ovality of pipe shall not be counted as part of the calculation for determining the mandrel and proving ring diameters.  . 

		The Contractor shall be fully responsible for any and all violations of these special provisions and the permit conditions.  In the event that a violation occurs or if a Notice of Violation is received, the Contractor shall take immediate action to correct the violation as directed or required by State and Federal Agencies.  Any penalties resulting from such violation shall be assessed to the Contractor.  In the event that a violation resulting from the Contractor's activities results in a Cease Work Order by the Corps of Engineers, the Contractor shall be held fully responsible for all damages resulting from such delay and any associated penalties

		REPLACING SODDED AREAS

		MAILBOX/STREET SIGN REPLACEMENT

		WEEKEND WORK

		QUANTITY TICKETS

		INVOICES

		TRAILER MOUNTED LIGHTED MESSAGE BOARDS

		WARRANTY PERIOD

		WARRANTY PERIOD EXTENSION

		PROPERTY OWNER RELEASES  
















  
 
      July 27, 1995 VI-1               Survey Standards 


 


VI. SURVEY STANDARDS 1 
 2 
 3 
 A. General 4 
 5 
  In surveying for the alignment of sewer outfalls, extensions, and water lines, it is 6 


important for the surveyors to collect as much information as possible to assist the 7 
designers in preparing a clear, concise, and accurate set of construction plans and 8 
easement maps. 9 


 10 
  All field surveying shall adhere to current accepted industry standards and be 11 


performed under the direct supervision of a NC Professional Land Surveyor. All 12 
surveying for CMU projects shall be oriented to the NC State Plane Coordinate 13 
System and all elevations based on NGS and or NCGS datum.   14 


 15 
 All data collected will be as per NCAC 21-56.1608 Classification Land Information 16 


System/Geographic Information System Surveys. Positional accuracy is deemed 17 
acceptable if 100% of the features are located according to the following 18 
specifications: 19 


 20 
1. Horizontal accuracy to the center of the structure for field datat collection is equal 21 


to or less than 0.5 meters (1.64 feet). 22 
2. Vertical accuracy for field data collection is 1/10 foot . 23 


 24 
If GPS is used in the collection of field data then all data must meet NCAC 21-56-1607 25 
Global Positioning System Survey requirements. 26 
 27 
All GPS data must be collected under the following parameters: 28 
 29 
1. Elevation Mask – greater than 15 degrees 30 
2. Satellites – at least 5 (survey grade) 31 
3. Positional Dilution of Precision (PDOP) – 6 or less 32 
4. Minimum Number of Raw Positions Collected – 5 33 


 34 
 35 


Final construction drawing submitted to CMU for construction shall include a CD or 36 
DVD in a compatable format to AutoCAD 3D with all field located survey control data 37 
included. 38 


 39 
 40 
 B. Preliminary 41 
 42 
  It is important that all available information is collected and reviewed prior to the field 43 


survey.  44 
 45 
  The information that should be gathered and included in the project folder is, but not 46 


limited to the following: 47 
 48 


Deleted: S


Deleted:  section


Deleted: D


Deleted: Section 


Deleted: right-of-way 


Deleted: In order to assist the Drafting 
Technicians and Civil Engineers and to 
avoid confusion between the respective 
sections, a standard set of survey symbols, 
abbreviations, nomenclature, and field 
notes will be used by the Survey Section 
and are available upon request.¶
¶


In preparing a set of field notes, keep in 
mind these general requirements of good 
note keeping:¶
¶


1. Use a sharp pencil of medium 
hardness (2H or 3H).¶


2. Do not erase.  If an item is recorded 
in error, draw a line through it without 
destroying its legibility and record the 
correct item above it.¶


3. Avoid copying notes.  If notes must 
be copied, turn in the original notes with 
the copied notes.¶


4. Record notes in the field as you get 
your measurements, not at a later time 
from memory.¶


5. Make a sketch. Be sure to decide 
what you want to show and organize your 
sketch before you begin.¶


6. Don't crowd your sketch. If your 
sketch is too small, void it and start over 
(use a legal pad if necessary).¶


7. Use a straight-edge and templates 
in drawing sketches.¶


8. Show a north arrow on all sketches.¶
9. Use standard symbols and 


abbreviations on sketches.¶
10. Start each day's notes on a new 


page.¶
11. Show the job number and date on 


each page of field notes.¶
12. Number each page of field notes.¶
13. Review your notes before leaving 


the field to be sure they are complete.¶
14. Use the checklist to make sure 


that you have all the necessary 
information.


Deleted: The preliminary steps in any 
sanitary sewer project fall under the 
responsibility of the Design Engineer and 
the Survey Supervisor. These persons 
work together to make sure that all 
necessary information pertaining to the 
project is gathered together prior to 
assignment to the Survey Party Chief.
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  1. Topographic map(s) showing approximate route of sanitary sewer and or water 107 
main. 108 


  2. Sub-division map(s) and Polaris printouts showing property owners being 109 
affected and those adjoining the proposed route. 110 


111 


Deleted: Tax 


Deleted: sewer 
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  3. GIS map(s) showing size and approximate location of existing water mains, 114 
valves, blow offs, etc. ,adjacent sanitary sewers, manholes, forcemains, valves, 115 
etc. 116 


  4. Gas map(s) showing approximate location of gas mains and valves. 117 
  5. Location and elevation of available bench mark along with what vertical datum 118 


they are on.  119 
  6. Existing utility locator service name and phone number. 120 
  7. Project’s proposed schedule showing project name and job number.  121 
  8. Available record maps and/or deeds. 122 
 123 
   124 
 C. Sanitary Sewer Outfall & Trunk Lines 125 
 126 
   127 
 128 
  Outfalls and trunk lines are the major collector lines for wastewater throughout the 129 


system. The purpose of these lines is to collect the flows within a particular basin and 130 
carry the wastewater to the treatment plants. These are gravity lines of 8" to 72" in 131 
diameter that follow the low areas of a basin. 132 


 133 
  Important field information to collect is as follows: 134 
 135 
   136 
  1. Maintain and clear a line of sight between proposed manholes. 137 
  2. Proposed manholes are to be located with rebar or iron pipes of at least 1/2 138 


inch diameter. (This helps to relocate manholes during construction.) 139 
  3. Locate all important physical features relating to the proposed line; i.e. locate 140 


creek, wire fences, other utility lines, property corners, buildings, large trees, 141 
R/W monuments, road and railroad crossings. 142 


  4. When locating creeks, be sure to show the distance to creek banks and the 143 
width of the banks. 144 


5 Obtain flow line elevation of creek and elevation of top of  145 
146 


Deleted: Water 


Deleted:  descriptions or designation of 
existing flow line elevation.


Deleted: L


Deleted:  and place to meet 
representatives or locating companies.


Deleted: ; this name and number 
should be reflected on all field notes and 
daily reports.¶


Deleted: 


Deleted: The Survey Supervisor will 
review the project file with the Survey Party 
Chief prior to beginning the job. The 
Survey Party Chief should be certain that 
they understand what is required.  This is 
the time to ask questions relating to the 
project, not after the job is completed.¶


¶
If a problem relating to location arises, 


contact the Survey Supervisor and/or 
Design Engineer and someone will come 
to the site to assist  you in determining the 
route. On all major projects, the Design 
Engineer should walk the project with the 
Survey Party Chief prior to establishing the 
alignment.¶


Deleted: Plan view:


Deleted: points to remember in the 
surveying of these lines are


Deleted: 1. Follow the low points of 
the drainage area as much as possible.¶


2. Maintain a working distance from 
any creek banks, generally 15'-20' is 
sufficient depending upon size and 
depth of line.


Deleted: 3


Deleted: Set up the proposed line so 
that the 


Deleted: is maintained 


Deleted:  Try to minimize the number 
of manholes needed to complete the 
project.


Deleted: 4


Deleted: 5. If possible, the proposed 
line should be parallel with and adjacent 
to existing property lines.¶


Deleted: 6


Deleted:  A good rule to remember, "If 
in doubt, locate it".¶


Deleted: 7


Deleted: On the profile, show 
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creek banks. 199 
  6. Locate any significant trees within the proposed alignment. These may be 200 


larger trees than the average or particular species such as walnut, dogwood, 201 
etc. that may have a bearing on our ability to obtaining easements or an effect 202 
on the final alignment. 203 


  7. Locate any significant ground features that may affect construction, such as  204 
rock outcrops and swampy ground conditions, etc. 205 


  8. Locate all features within the proposed right-of-way and temporary construction 206 
easements  Generally, locate within 25' of either side of centerline. 207 


  9. Show centerline station on guard stakes at proposed manhole locations. 208 
  10. All angles on the proposed centerline should be "doubled" with difference not to 209 


exceed 20" (seconds). 210 
  11. Obtain backsight distance and bearing to existing manhole at beginning of the 211 


project. 212 
  12. All elevations should be "tied" to NCGS or NGS monuments. 213 
  13. Locate any wells within 150' of centerline of proposed sanitary sewer.  214 
 215 
  14. Verify elevation of flow line, shelf, and rim of existing manhole where the 216 


proposed sanitary sewer line begins. 217 
  15. Along proposed sewer route, temporary bench marks (TBM) must be set near 218 


each manhole and be established by differential leveling. 219 
  16. Additional temporary bench marks should be placed adjacent to any road or 220 


underground utility crossings, as well as stream crossings that may require 221 
piers.  222 


  17. Obtain bank of creek and flow line of creek elevations at each proposed 223 
manhole. 224 


  18. When crossing overhead utilities, get elevation of lowest wire or pipe. 225 
            19. When crossing underground utilities, get as much information as is available, 226 


such as utility locate markings and visible appurtenances, etc.  227 
  20. At road or street crossings, get elevations along the road in either direction as 228 


necessary.. 229 
  21. On areas of extreme side slopes, take cross-sections to either side of 230 


centerline at least 25'. 231 
  22. Locate, size, and get elevations on all storm drainage pipes and culverts that 232 


cross or parallel the proposed centerline.       233 
 234 
 D. Sanitary Sewer Street Extensions 235 
 236 
  Street extensions are the collector lines whose purpose is to bring the wastewater to 237 


the trunk lines and outfalls. These lines are generally  8" in diameter, and are usually 238 
located within the right-of-way of dedicated streets. 239 


 240 
  Important field information to collect is as follows: 241 
 242 
   243 
  1. Locate all physical features within the street right-of-way (or adjacent if feature 244 


could impact construction;  i.e., property irons and monuments, utility poles, 245 
existing valves and meters, curbs, driveways (give  type), storm drainage pipes 246 
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and structures, planters, mailboxes, signs, fences, trees and shrubs, gas lines, 348 
telephone cable, and electric lines, etc. 349 


  2. Locate these features on both sides of the street. It may be necessary to shift 350 
to the other side during design. 351 


  3. Show width of street surface and type of pavement. 352 
   353 
  4. P. K. nails should be used to locate proposed lines if in existing pavement. 354 
  5. Show centerline station on guard stakes at proposed manholes. If proposed 355 


manhole is in pavement, mark with paint on pavement. 356 
  6.  Locate any wells within 150' of centerline of proposed sanitary sewer. 357 
 358 


359 
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   389 
  7. Verify flow line, shelf, and rim of existing manhole where extension begins and 390 


note whether or not there is a outside drop in the manhole. 391 
  8. If a "straddle" manhole is to be use for the beginning manhole, obtain flow line, 392 


shelf, and rim elevations of both upstream and downstream manholes. 393 
  9. Set a temporary bench mark near the beginning of the line (do not  use  the  394 


existing rim), at the end of the extension, and near each proposed manholes. 395 
  10. Locate and get elevations of any structure (finished floor and ground) or vacant 396 


lot lower than the street. Note any structures with basements. 397 
  11. If there is a depression between the street main and any existing structure, run 398 


a profile to the structure. 399 
  12. If lateral is already installed at structure to be served by the extension, get flow 400 


line elevation and location of lateral. 401 
  13. If proposed extension does not extend to the crest of hill, continue profile to 402 


that point if it is in a reasonable distance from end of project. 403 
 404 
 E. Water Mains 405 
 406 
  Within the CMU system, water mains sizes vary from 16" and larger to 2”.  407 
 408 
  Important field information to collect is as follows: 409 
 410 
  1. Locate the valve and blow-off at the end of the existing line that the proposed 411 


line will connect to.and obtain elevation of operating nut. 412 
  2. Locate all physical features within the street right-of-way or along proposed 413 


alignment (or adjacent if feature could impact construction;  i.e., property irons 414 
and monuments, utility poles, existing valves and meters, curbs, driveways 415 
(give  type), storm drainage pipes and structures, planters, mailboxes, signs, 416 
fences, trees and shrubs, gas lines, telephone cable, and electric lines, etc. 417 


   418 
   419 
 F. Construction Stakeout - Sanitary Sewer 420 
 421 
  Cut sheets are required for any sanitary sewer that is being built under a CMU 422 


contract.     423 
   424 
   425 
  1 Place offsets for manholes outside of permanent easements but within the 426 


temporary construction easement if possible. 427 
  2. Construction stakes shall be set at every manhole. 428 
  3. If bench marks have been destroyed during clearing, set new temporary bench 429 


marks. 430 
  4. Differential levels must be run on all construction stakes. Mark the offset from 431 


the manhole and the station number on the guard stake adjacent to each offset 432 
hub. 433 


   434 
  5. Reference the centerline of all bores approximately  50' before beginning of 435 


bore and 50' past the end of bore. 436 
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  6. Set an offset stake at any existing manhole at the beginning of the project. (Do 751 
not use existing rim as a reference, rims may the disturbed during excavation 752 
around existing manhole.) 753 


   754 
 755 
 G. Construction Stakeout - Water Mains 756 
 757 
  Construction staking of water main will include: 758 
 759 
  1. Stake centerline and required offset for the proposed water mains. 760 


  761 
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  2. Set offsets and/or elevations (if required) for horizontal and/or vertical bends. 790 
  3. Grades for cut sheets on areas of critical elevation. 791 
  4. Alignment and grades for bores under road or railroads. (Construction staking 792 


for these bores will be done in the same manner as bores for sanitary sewer 793 
construction.) 794 


 795 
 796 
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9. When crossing existing utility easements (gas, electric, etc.) show width of R/W or 
clearing and angle relationship to proposed sanitary sewer. 


  10. When crossing existing roads, show the road name and number, R/W 
width (if known or find monuments), type surface, width of surface, and 
angle relationship to proposed line. 


  1 
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13. Remember to follow the maximum spacing guidelines for the size sewer being 
proposed (see IV.E.2b). 


  14. When locating for plan view, l 
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(see pages 11-13 for symbols). 
 


Page 4: [4] Deleted   koleary   6/25/2008 1:24:00 PM 


 
  Profile: 
 
  1. On all outfalls and trunk lines, elevations must be based on NGS, 
NCGS, or City of Charlotte established bench marks. 
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If outfall terminates at an existing pump station or treatment plant, be sure to   
get elevations on all existing lines running to the existing station. 
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  It is to these lines that the individual lateral connections are made. 
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Important points to remember while surveying for street extensions are: 
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1. Survey line must begin at an existing line,preferably at a manhole. 
  2. A backsight should be taken on the existing downstream manhole. 
  3. Show "as-built" bearing to backsight manhole, or show azimuth as 


taken from magnetic reading in the field. (Even if bearing is  shown  on  
"as-builts", field azimuth is helpful to verify bearings.) 


  4. Be sure to obtain backsight distance. 
  5. If it is necessary to set a "straddle" manhole on the existing line, occupy 
one manhole and sight the next manhole and record bearing and distance between existing 
manholes, then set new proposed manhole on line and record distance to it. 
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6. Locate proposed manholes outside of paved street surface where possible. On state 
maintained roads, locate proposed manholes as far as possible from 
the pavement. 
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7. Locate, size, and get elevations on all storm drainage pipes either crossing or running 
parallel with proposed extension. 
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7. Locate, size, and get elevations on all storm drainage pipes either crossing or running 
parallel with proposed extension. 
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7. Locate, size, and get elevations on all storm drainage pipes either crossing or running 
parallel with proposed extension. 
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7. Locate, size, and get elevations on all storm drainage pipes either crossing or running 
parallel with proposed extension. 
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Plan: 
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Plan: 
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Initial alignment is very important to insure that the project begin without difficulty.  
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Locate the proposed line as far from the existing pavement as possible. Try to locate the 
line 5' from the right-of-way. 


  3. Locate all physical features along the proposed route; pavement, 
existing utilities, storm drainage, sanitary sewer, property corners, R/W monuments, 
driveways, street intersections, bridges and culverts. 
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4. Stations shall be measured along the arc of curve, not chord of curve. 
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5. If necessary to deflect proposed line, use standard pipe bends (45°, 22-1/2°, 11-1/4°). 
  6. At creek crossings, use 45° bends to deflect around bridge abutment. 
  7. When deflecting around bridge footings, line should be no closer than 


10' to footing at any point. 
  8. Downward deflection to cross creek should be approximately 10' from 


creek bank. 
  9. Locate all street intersections with angular relationship to proposed 


water line. 
  10. Locate all major gas transmission lines with relationship to proposed 


water line. 
  11. Locate all railroad crossings with angular relationship to the centerline of 
railroad tracks and distance to nearest milepost. 
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  Profile: 
 
  1. On all 16" and larger water mains, elevations must be based on NGS, 


NCGS, or City of Charlotte established bench marks. 
  2. Existing valve or water line elevation must be taken. 
  3. Along proposed route, establish temporary benchmarks near 


intersections and at all creek crossings. 
  4. Centerline profile will be taken at every 100' station, or intermediate 


station as necessary. 
  5. At all railroad or creek crossings, a detailed profile is necessary.  
  6. At street intersections, profile 200'-300' along crossing street for future 


extensions. 
  7. Get size and elevations of any storm drainage and sewer that is 


crossed. 
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  Profile: 
 
  1. On all 16" and larger water mains, elevations must be based on NGS, 


NCGS, or City of Charlotte established bench marks. 
  2. Existing valve or water line elevation must be taken. 
  3. Along proposed route, establish temporary benchmarks near 


intersections and at all creek crossings. 
  4. Centerline profile will be taken at every 100' station, or intermediate 


station as necessary. 
  5. At all railroad or creek crossings, a detailed profile is necessary.  
  6. At street intersections, profile 200'-300' along crossing street for future 
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  Profile: 
 
  1. On all 16" and larger water mains, elevations must be based on NGS, 


NCGS, or City of Charlotte established bench marks. 
  2. Existing valve or water line elevation must be taken. 
  3. Along proposed route, establish temporary benchmarks near 


intersections and at all creek crossings. 
  4. Centerline profile will be taken at every 100' station, or intermediate 


station as necessary. 
  5. At all railroad or creek crossings, a detailed profile is necessary.  
  6. At street intersections, profile 200'-300' along crossing street for future 


extensions. 
  7. Get size and elevations of any storm drainage and sewer that is 


crossed. 
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CMUD is responsible for furnishing to the contractor a c 
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CMUD is responsible for furnishing to the contractor a c 
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It is the contractor's responsibility to request any needed cut sheets from the construction 
inspectors at least 72 hours prior to the time that he needs them. 
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  Items to remember when construction staking: 
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  Items to remember when construction staking: 
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3. 
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3. 
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8. All proposed piers, concrete collars, and bores should be referenced both left and right 
of centerline. 
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It is the policy of Charlotte-Mecklenburg Utilities (CMU) to minimize the need for 
wastewater pump stations and to limit their construction and use within the system.  The 
basis for this policy is that pump stations cause disproportionate expense in order to 
provide service to a limited customer base and that failure of pump stations poses 
significant environmental risks. 
 
It is recognized, however, that there are situations where pump stations are a feasible 
alternative to certain small, permanent treatment facilities as well as a feasible 
temporary solution for new development.  CMU provides the large regional pump 
stations it deems necessary for orderly system development and operation under the 
Capital Improvement Plan (CIP).  CMU will also consider, on a case-by-case basis, 
requests to accept new developer funded pump stations in the situations described 
below. 
 


A The pump station can be eliminated by a project or combination of projects, 
all of which are included for funding in the approved 5-year CIP. The pump 
station can be eliminated by a project being done under a reimbursable 
program and the funds have been made available to CMU for construction. 


B The proposed pump station is at an appropriate location and has adequate 
capacity or expansion capacity to serve as a permanent or long term facility 
and gravity service is cost prohibitive or not possible due to other 
circumstances. 


C The construction of the proposed pump station would include elimination of 
one or more existing pump stations. 


D The construction of the proposed pump station would facilitate significant 
progress toward achievement of land use goals and strategies described by 
current, officially approved planning documents and no other reasonable 
options are available for service. 


 
In all cases, the receiving system must have available capacity to carry the proposed 
pump station discharge.  Any upgrades required will be the responsibility of the customer 
requesting the pump station. 
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All wastewater pumping stations must comply with the North Carolina Department of 
Environment and Natural Resources’ Minimum Design Criteria for the Fast Track 
Permitting of Pump Stations and Force Mains, as amended to date and available at 
http://h2o.enr.state.nc.us/ndpu/documents/md4.doc. 82 
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Pumping Stations with peak, firm capacities of less than 2 million gallons per day (MGD) 
or pumps of 150 horsepower(HP) or less  shall be supplied with submersible type pumps 
depending on head conditions and the availability of suitable pumps.  The type of pump 
used near this limit will be approved by CMU on a case-by-case basis. The requirements 
for submersible type stations are found in Sections 6 & 7. Stations with a peak, firm 
capacity of 2 MGD or pumps larger than 150 horsepower (HP) shall be individually 
engineered and housed in a building appropriate for the specific application. Pumping 
Stations accepting flow from low pressure sewer systems shall employ odor control 
measures. Each pumping station shall include an emergency power generator capable 
of operating the station and all its systems at full capacity with both pumps operating. 
  
Each pump station plan set shall contain a sheet with the total service area (drainage 
basin) outlined, land use assumptions, and detailed flow calculations used to determine 
the required station capacity. Additional engineering calculations that have been signed, 
sealed, and dated by a Professional Engineer (PE) licensed in North Carolina shall 
include, at a minimum, the following: 
 


A Total dynamic head calculations for all applicable pumping situations. 
B System curve/pump curve analysis used to determine pump selection and 


operational point. 
C Detailed surge analysis under all operating conditions. 
D Pump station cycle and pump run times, including an evaluation of any 


depressed sections of the force main to determine if the pump station is 
capable of completely flushing the force main section being evaluated in a 
single pumping cycle. 


E Pump station flotation/buoyancy. 
F Available emergency storage capacities at average and peak wastewater 


flows for pump stations.  
G Minimum velocity within the force main. 
H Maximum detention times within the pump station and force main. 
I Downstream sewer evaluation demonstrating that the pump station discharge 


will not overload the receiving sewer line: 
 


1 In situations where the pump station discharges into a gravity sewer, 
the downstream gravity sewer shall be evaluated based on peak flow 
from the proposed project as well as peak flows already tributary or 
permitted to the downstream gravity sewer. 


2 In situations where the pump station discharges into another pump 
station, the downstream pump station shall be evaluated to verify its 
ability to convey peak flows from the proposed project as well as peak 
flows already tributary or permitted to the downstream pump station. 


3 In situations where the pump station discharges into a force main, the 
common force main shall be evaluated on peak flows from the 
proposed project as well as peak flows already tributary to the 
common force main.  The ability of each pump station tributary to the 
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common force main to pump against additional head created by 
greater flows through the force main shall also be evaluated.  An 
evaluation of the discharge point of the downstream force main shall 
also be performed. 


 
 
2.00 Pump Design 
 
2.01 General Requirements 
 


A Only non-clog pumps designed and manufactured for use in conveying raw, 
unscreened wastewater shall be acceptable. Pumps shall be adequately 
protected from damage due to failure conditions specific to the selected pump 
type and pump station configuration. 


B Pump selection and construction shall consider the duty requirements as well 
as the physical and chemical characteristics of the wastewater. 


C Pumps shall be suitable for continuous duty in conveying raw, unscreened 
wastewater. 


 
1 Pumps shall be capable of handling a three-inch solid and any trash 


or stringy material that can pass through a four-inch hose. Impellers 
shall have blades that are generally forward rounded or otherwise 
configured to avoid catching solids, trash, and stringy material. 


2 Pump suction and discharge openings shall be no less than four 
inches in diameter. 


 
2.02 Number and Capacity 
 


A Pump Stations shall be provided with pumps as outlined below. 
 


1 Multiple pumps shall be used such that the pump station is capable of 
conveying the peak hourly wastewater flow to its desired outfall 
location with the largest single pump out of service. 


 
a In duplex pump stations, the pumps shall be of the same 


capacity. 
b If pumps in series are required to meet capacity or total 


dynamic head requirement, each set of pumps in series shall 
be viewed as a single pumping unit. 


c Priming pumps as well as any other auxiliary system that is 
required for pump functionality shall also be provided in 
multiple numbers. 


 
2 Determination of pump capacity shall be based on wastewater flows 


expected to become tributary to the pump station for the entire 
drainage area at build out.  For regional pump stations, pump capacity 
shall be based on wastewater flows expected to become tributary 
from the entire service area over the life of the pump station.   


3 The minimum allowable design daily wastewater flow to the pump 
station shall be determined as follows:  
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a Where a pump station is designed to serve a developed 


service area, historical potable water use or wastewater flow 
generation data may be used to determine design daily 
wastewater flows. 


b Where a pump station is designed to serve a broad service 
area for which specific development is not known, design daily 
wastewater flows may be established based on historical data 
for the broad service area or CMU planning criteria. 


 
The selected peak hourly wastewater flow to the pump station shall be 
appropriate for the service area as well as the associated wastewater 
generation patterns and population being served by the pump station. In 
small community type stations, this should also include the discharge 
capacity of any public or community pool. The minimum peak hourly 
wastewater flow to the pump station can be calculated using the design 
daily wastewater flow along with a peaking factor determined from the 
following equation with a minimum factor of 2.5. 


 
 
 
 


PF = peaking factor 
Qphf = peak hourly flow (gallons per day) 
Qddf =design daily flow (gallons per day) 
P = service population (thousands) P


P
Q
Q


PF
ddf


phf


+
+


==
4


18


 
 


 
B Pump capacity shall also be based upon the need to maintain a minimum 


velocity of two feet per second.  
 
2.03 Selection Methodology 
 


A Pump selection shall be based on a hydraulic analysis of the system through 
which the wastewater is to be conveyed. 


 
1 The design operating point(s) of the pump(s) shall be determined 


using a pump curve-system curve analysis. Pumps shall be selected 
such that the pumps shall be capable of pumping the required 
capacity for all total dynamic head requirements developed by the 
system for the lifetime of the pump station. All pumps shall be 
designed in accordance with applicable portions of ANSI / Hydraulics 
Institute 1.1- 1.6, 2.1-2.6 and 9.1-9.6. 


 
a A system curve, plotting total dynamic head versus capacity, 


shall be developed for all operating conditions that may be 
imposed on the system.  Total dynamic head requirements for 
the system shall be calculated as the total of the following 
individual components: 
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(1) Static head requirements of the system, including that 
associated with both the suction and discharge sides of 
the pumps, shall be evaluated.  In addition to 
calculating static head with the discharge elevation of 
the force main, any intermediate high points in the 
force main that would have an effect on the total 
dynamic head requirements of the pump shall be 
analyzed. 


(2) Friction head requirements of the system, including 
that associated with both the suction and discharge 
sides of the pumps, shall be evaluated.  The friction 
head shall be calculated using the Hazen-Williams 
formula: 


 
hf = friction head for pipe segment evaluated (feet) 
L = length of pipe segment evaluated (feet) 
Q = pumping rate (gallons per minute) 
C = Hazen-Williams coefficient 
D = diameter of pipe segment evaluated (inches) 


 


⎟⎟
⎠


⎞
⎜⎜
⎝


⎛
= 87.485.1


85.144.10
DC
QLhf


 
 


All operating conditions shall be evaluated including, 
but not limited to: multiple pump operation within the 
subject force main, simultaneous pump station 
operation for common force main situations, as well as 
the possibility for gravity flow conditions in force main 
segments with extreme negative slopes that may not 
flow full. 


(3) Head derived from any minor losses of the system, 
including that associated with the both the suction side 
and discharge side of the pump, shall be evaluated. 
Such minor losses shall include head derived from 
valves and other fittings such as tees, bends, angles, 
etc. 


(4) If applicable, the pressure head at the junction of the 
existing force main shall also be evaluated for its effect 
on the total dynamic head requirements of the system. 
The evaluation shall take into account the effects of 
simultaneous pump station operation as well as 
multiple pump operation in other pump stations.  


 
b System curves shall be generated and evaluated not only for 


present day conditions, but also for those conditions that may 
exist over the expected lifetime of the pump station. 


 
(1) The Hazen-Williams friction coefficient, C, appropriate 


for the force main pipe material and age of the force 
main shall be used. 


(2) The following maximum values shall be allowable for 
C: 
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 Pipe Type Initial Service C End-of-Service C 
 DI 125 100 
 PVC 140 120 
 HDPE 140 120 
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(3) Friction head and minor losses associated with the 


system shall be evaluated at both the initial service 
condition and the end-of-service condition.  


 
c The design operating point(s) shall be defined as the 


intersection of the pump curve and the calculated system 
curve(s). 


 
2 Pumps shall be selected such that all design operating points are on 


the pump curve as supplied by the pump manufacturer.  In addition, 
pumps shall be selected such that the net positive suction head 
available (NPSHA) shall be greater than the net positive suction head 
required (NPSHR) for the pump at each of the design operating 
points. 


3 Pumps shall be selected such that the pumps will not cavitate at any 
of the design operating points.  Pumps that operate within the 
unstable portion of the pump curve under any of the expected design 
conditions shall not be allowed.  Freewheeling (i.e., operating at pump 
run-out) or deadheading (i.e., operating at pump shut-off) of pumps 
shall not be allowed. All continuous duty operating conditions shall be 
within the manufacturer’s Allowable Operating Region and the design 
operating points shall be within the manufacturers Preferred 
Operating Region as defined in ANSI/Hydraulic Institute 9.6.3. Pump 
selections proposing maximum diameter impellers for the given pump 
model and casing size will not be accepted. 


4 Pumps shall be selected such that their operating efficiency is 
maximized during all hydraulic conditions that may exist over the 
expected lifetime of the pump station.  


 
B Consideration shall be given to minimizing motor speeds during the pump 


selection process.  
C The motor horsepower shall be at least 1.15 times what is required to ensure 


that the pump is non-overloading throughout the entire pump performance 
curve from shut-off through run-out. 


 
2.04 Cycle and Pump Run Times 


 
A Constant speed pumps shall be cycled such that the number of starts are 


minimized and resting times are maximized to avoid overheating and 
overstressing of the pump motor. 


 
1 Automatic pump alternation shall be provided. 
2 Pumps shall be designed to operate between two and eight times per 


hour at design daily flow with a strong preference for 4 to 5 cycles per 
hour.  
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a The following equation shall be used to determine the active 
storage volume in the pump station (i.e., the volume between 
the pump-on and all pump-off elevations) required to elicit the 
required pump cycle time: 


 
  


V = active volume within the pump station (gallons) 
T = allowable cycle time between starts (minutes) 
Qddf = design daily flow to pump station (gallons per minute) 
Q = pumping rate of a single pump (gallons per minute) ⎟⎟


⎠


⎞
⎜⎜
⎝


⎛
−=


Q
Q


TQV ddf
ddf 1


 
 


b If the wastewater generation patterns are such that less than 
two pumping cycles per hour will occur at design daily flow or if 
the pump station is intended to provide equalization of 
hydraulic surges, measures to control odor and corrosion shall 
be employed when resultant detention times cause septic 
conditions.  These measures shall take into consideration 
protection of the pump station, the force main, the outfall 
sewer, any related appurtenances, as well as the surrounding 
area. 


 
B Consideration shall be given to using variable speed pumps for main pump 


stations or those pump stations that discharge directly into a wastewater 
treatment facility.  


C Pump run times shall be such that excessive wear of the pumps does not 
occur.  


 
1 At design daily flow, adequate time shall be provided to allow a 


constant speed pump to “ramp up” to full speed before the pumping 
cycle ends. 


2 Pump run times at design daily flow shall not be less than or greater 
than those recommended by the pump manufacturer. 


 
D Submersible pump/motor assemblies, including lifting brackets, are to remain 


completely submerged at all times. 
 
 
3.00 Pump Station Design 
 
3.01 Location and Access 
 


A The pump station shall be located on a tract of land with an assigned address 
or easement properly deeded and recorded to the City of Charlotte.  The 
deeded tract shall include the immediate pump station site and any access 
drive.  The tract shall be large enough to locate the pump station structures, 
an area suitable to locate an emergency generator, and have enough space 
to park and maneuver maintenance vehicles. The tract or easement should 
include any cut or fill areas adjacent to the access drive and fenced station 
site and a 20’ wide by 25’ deep turnaround area.  
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1 Pump stations shall be located and designed to minimize the 


development of nuisance conditions (i.e., noise, odor, etc.) in the 
surrounding area. A grading and landscape plan shall be included in 
all pump station plans. 


 
a Pump station sites shall be accessible by an all-weather 


driveway, dedicated solely to station access, provided from a 
hard surface road.  


b The driveway shall be at least two feet above the 100-year 
flood elevation as identified on the most recent FEMA Flood 
Insurance Rate map when available or as established through 
appropriate modeling techniques. 


c The roadway shall be designed to accommodate the largest 
vehicle expected to service the pump station.  In no case shall 
the driveway be less than 14 feet in width or a curve radius of 
less than 90 feet.   


d At a minimum, the driveway shall be constructed from a six-
inch layer of compacted aggregate base course (ABC) stone 
over a suitable compacted subgrade. Stone and subgrade 
shall be compacted to 100% of max. dry density as 
determined by the standard proctor test (ASTM D-698).  In no 
case shall uncompacted gravel or stone material be allowed 
for driveway construction.  Drives with a slope of less than 5% 
may be gravel. Drives with a slope over 5% must be paved 
with six inches of compacted stone and 1 ¾-inches of I-2 
bituminous concrete or superpave equivalent. The maximum 
allowable slope is 10%. Driveways in existing or planned 
developments shall be surfaced to match adjacent drives from 
road to station. 


e Stations in close proximity to sensitive or significant streams or 
bodies of water will be required to have a spill containment 
basin. This basin will have a minimum storage volume of 24 
hours of the average hourly flow. A larger basin may be 
required and the exact volume required will be determined on 
a case-by-case basis.  


 
B Security 


 
All ports of entry into pump station structures, vaults, panels, etc. shall be 
lockable. 
The pump station shall be provided with adequate outdoor and indoor lighting to 
facilitate normal and emergency operation and maintenance activities during 
daylight and non-daylight hours. 
Safety placards for all pump station structures and equipment, as required by 
Federal, State, County, and City agencies shall be provided and be readily 
visible. 
 
Fencing:  Fence shall be 7'-0" high overall around the entire perimeter of the 
station site. Double-swing gates shall have a minimum clear opening of 14 feet.  
Fencing shall be colored and supplied with matching privacy slats of brown, 
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black, or green. Local ordinances may require additional visually enhanced 
materials. 


 
1 Installation:  Fencing shall be installed true to the line and grade 


indicated or directed.  Fabric shall be pulled tight and shall maintain 
an even clearance above grade.  Unless otherwise specified, fencing 
shall be installed in strict accordance with the manufacturer's 
instructions.  At ditches and low points, rods, bars, or extra fabric shall 
be used to close the area. All fittings necessary to make a complete 
installation are to be malleable iron, pressed steel, or aluminum. All 
ferrous material shall be hot dip galvanized to insure uniform heavy 
zinc coating. Concrete shall be 3000 pounds per square inch (psi) 
minimum strength. 


2 Fabric:  The fabric shall be composed of 9 gauge steel wire helically 
wound to form a continuous chain link fabric having a 2-inch mesh.  
Top and bottom edges shall have a twisted and barbed finish.  The 
fabric shall be manufactured in accordance with ASTM A-392 Class 1 
and in accordance with the Chain Link Fence Manufacturers Institute. 


 
a Fabric shall be hot-dip galvanized after weaving to produce a 


zinc coating not less in weight than 1.2 ounce per square foot 
of uncoated wire surface. 


b Wire in the fabric shall meet minimum breaking strength of 
1,290 pounds after galvanizing.   


 
3 Line Posts shall be 2.375 inch O.D. galvanized pipe, schedule (Sch.) 


40, 3.65 lbs./ft.  Posts to be spaced no more than 10 feet on center 
and set 28-inches deep in full 3 foot deep, 8-inch diameter bell-
shaped concrete footings, crowned to shed water.   


4 Top Rail shall be 1 5/8" O.D. Sch. 40 pipe hot galvanized and shall be 
furnished in random lengths averaging not less than 20 feet, jointed 
with extra long pressed steel sleeves, hot galvanized, making a rigid 
connection but allowing for expansion and contraction. Top rail to 
pass through base of line post tops or barbed wire arms and form a 
continuous brace from end of each stretch of fence. Rail to be 
securely fastened to terminal posts by beveled edge bands and rail 
end fittings.   


5 Fabric Ties for attaching fabric to line posts, top rail or top wire, shall 
be aluminum strip or 9 gauge wire.  Used on top rail every 24-inches; 
on line posts every 14-inches.   


6 Barbed Wire:  The fabric shall be surmounted with 3 strands of barbed 
wire.  Each strand shall consist of 2 (two) No. 12-1/2 twisted copper-
bearing steel line wires hot galvanized, with No. 14 gauge aluminum 4 
point barbs spaced not more than 5-inches apart.  The barbed wire 
shall be manufactured in accordance with ASTM A-121. 
All intermediate, gate, and corner posts shall be equipped with 
extension arms for supporting barbed wire with gate and end post 
arms vertical.  Line post arms shall be galvanized pressed steel with 
self-locking slot and provision for passing top rail. The corner arm 
base shall be malleable iron and the extension pressed steel with set 
screw.   
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7 End and corner posts shall be 2.875-inch O.D. galvanized pipe 
weighing 5.79 lbs./LF. Gate posts to be 4-inch O.D. copper bearing 
galvanized pipe weighing 9.11lbs./ft.  All to be set in full 3 feet deep 
10-inch diameter bell-shaped concrete footings crowned to shed 
water.  


8 End and Gate Posts Tops shall be galvanized malleable iron, drive 
fitting outside of post to exclude moisture. 


9 Brace and Tension Bands shall be unclimbable beveled edge type 
with 5/16-inch diameter square shouldered galvanized steel carriage 
bolts, non-removable from outside fence. Tension bands shall be 
spaced no more then 14-inches apart.  


10 Bracing:  All corner, gate, and terminal posts shall be braced by 
means of 1-5/8-inch O.D. horizontal compression member, securely 
attached to terminal and first line posts with malleable iron fittings, 
beveled edge bands, and truss braced from first line post to bottom of 
terminal by 3/8-inch rod and turnbuckle.  Corner posts to be so braced 
in each direction.   


11 Tension Bars for attaching fabric to terminal posts shall be 3/16" x 
3/4" high carbon steel attached to terminal posts by means of beveled 
edge bands. 


12 Bottom Tension Wire shall be 7 gauge marcelled galvanized high 
carbon coiled steel wire. 


13 Gates: Gates shall be double-swing and frames shall be 2-inch O.D. 
with 1 5/8 –inch internal bracing welded at all joints to provide rigid 
watertight construction. Filler fabric shall be same as used in line of 
fence with barbed wire at top. Hinges shall be pivot type malleable 
iron or pressed steel. Latch shall be drop bar type securely fastened 
to gate frame and to engage a 2-inch I.D. pipe sleeve driven 18-
inches minimum into earth. 


 
3.02 Structural Design 
 


A Materials of Construction 
 


1 Pump station structures shall be designed and built in complete 
compliance with all applicable state, local, and federal codes as well 
as any applicable Occupational Safety and Health Administration 
(OSHA) and National Fire Protection Association (NFPA) standards. 


2 Material selection for pump station structures shall be based on 
installation and operating factors including, but not limited to, the 
following:  


 
a Physical, chemical, and biological wastewater characteristics. 
b Corrosive gas production. 
c Soil characteristics. 
d Groundwater presence. 


 
3 Pump station structures shall be completely separated unless made 


completely watertight and gas-tight. 
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4 Pump station structures shall be adequately protected to minimize 
damage from vehicular traffic. 


5 Wet wells and valve vaults shall be concrete and sized with adequate 
clearances for equipment maintenance. 


6 Shop drawings for wet well, valve vault, and pump dimensions shall 
be submitted to the owner for approval. 


7 Wet wells shall have a minimum diameter of six feet and precast wet 
wells a maximum of 12 feet.  


 
B Buoyancy Protection 


 
1 Below-ground pump station structures shall be protected from the 


buoyant forces of groundwater. 
2 Buoyancy protection shall be demonstrated through the use of 


flotation calculations. 
 


a Flotation calculations shall be performed on below-ground 
pump station structures using the assumption that the 
elevation of the groundwater table is equivalent to the ground 
elevation. 


b Flotation calculations shall not add the weight of the pumps, 
internal piping and appurtenances, or wastewater present in 
the pump station, including the wastewater below the all 
pumps-off activation level, into the downward forces used to 
counteract buoyancy. 


c The saturated weight of any soil above the extended footing of 
the pump station structure shall be allowed in the flotation 
calculations. 


 
3 Flotation calculations shall show that the design of the below-ground 


pump station structures will be protected from buoyancy with a factor 
of safety that is greater than 1.5. 


 
C Flood Resistance   


 
1 Pump station structures as well as all associated equipment and 


appurtenances shall be protected so that the pump station remains 
fully functional, operational, and free from physical damage during a 
100-year flood. 


2 The pump station shall be protected from inundation of floodwaters by 
elevating finish grade at least two-feet above the 100-year flood 
elevation.   


3 The 100-year flood elevation shall be that as identified on the most 
recent FEMA Flood Insurance Rate map as amended by local 
agencies when available, or as established through appropriate 
modeling techniques.  


 
D Solids Collection 


1 Wet wells shall be designed to minimize pump or pump suction piping 
operational problems resulting from the accumulation of solids and grit 
material within the wet well. 
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a Acceptable designs include the use of fillets and sloped wet 


well floors. Preference is for a self-cleaning design employing 
a steeply sloped influent line entering near the bottom of wet 
well. 


b The design of fillets and slopes shall be such that solids are 
effectively moved toward the pump or pump suction piping. 


 
2 No projections within the wet well or on the well wall which would 


allow deposition of solids under normal operating conditions shall be 
allowed. 


 
E Depth 


 
1 Pump Submergence Depth 
 


a Sufficient submergence of the pump or pump suction piping 
shall be provided to prevent the occurrence of vortexing within 
the wet well. 


b In no case shall the all pumps-off activation level be less than 
the minimum level required for successful pump operation, as 
recommended by the pump manufacturer. 


c Submersible pumps, including lifting brackets, shall be fully 
submerged at all times. 


 
 


3.03 Piping and Valves 
 


A Influent Line 
A single influent line shall be oriented so that turbulence and air bubbles do 
not affect pump operation. Incoming flow shall not fall onto any pump. Influent 
piping shall be ductile iron within the station fence enclosure or a minimum of 
36 feet. 


 
B Suction and Discharge Piping Configurations  


 
1 Each pump shall be provided with separate suction (when applicable) 


and discharge piping systems. Pump suction and discharge piping 
shall be PC 350 Ductile Iron no less than four inches in diameter with 
the final size being selected to achieve velocities between four and 
ten feet per second(fps) with a preference for six to eight fps. The pipe 
and fittings shall have a minimum of twelve inches (12") clearance 
from any wall or floor and there shall be a minimum 30-inch clearance 
between the piping of each pump. 


2 Flange joints and accessories:  All fittings inside pump station and 
through the emergency pump connection shall be flange joint ductile 
iron fittings.  Flange joints shall be either Class 125 or Class 250, as 
required.  Flanges, flange bolts and nuts, and gaskets shall conform 
to the dimensional requirements of ANSI B16.1 for Class 125 or ANSI 
B16.2 for Class 250.  Bolts shall be ASTM F593 316 stainless steel 
(SS) and have standard hexagonal heads and ASTM F 594 304 SS 
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3 The suction and discharge piping systems shall be provided with 
sufficient valves to effect proper operation and maintenance of the 
pump station during both normal and emergency conditions. Pump 
isolation valves shall have the seat oriented towards the pump. All 
valves within the station enclosure shall be open left.  


 
a Valves shall be suitable for use with raw, unscreened 


wastewater and shall be of a design suitable for its function, its 
installation location, as well as the normal and maximum 
operating pressures expected at the pump station. Valves and 
piping shall have sufficient room for a nut/bolt fastener. 


b A full-closing eccentric plug shut-off valve shall be provided on   
the discharge piping of each pump and on the suction piping of 
each dry well pump. 


c A swing check valve shall be provided on the discharge piping 
of each pump, between the pump and the shut-off valve.  
Check valves shall be placed in the horizontal position. All 
valves shall be located so that they are readily accessible for 
maintenance. 


 
4 An emergency pump-out connection shall be provided outside the 


pump station per standard detail 2.  The force main shall be fitted with 
an eccentric plug valve and downstream of this valve shall be a 
flanged tee with a riser pipe extending vertically to the surface.  The 
riser pipe shall have an eccentric plug valve fitted on the end.  This 
plug valve shall have a blind flange with a male cam-lok connector 
with a ¼” National Pipe Taper (NPT) ball valve and dust cap.  The 
buried plug valve shall operate with a two-inch square nut and the 
surface plug valve shall operate with a wrench.  The Contractor shall 
furnish a valve key and a wrench as part of the permanent station 
equipment.  The surface plug valve shall be set in a drain bed of #67 
crushed stone at least six inches deep and shall be housed in a  pre-
cast concrete  vault  or .5 Cubic Yard minimum. 


 
C All valves shall be as specified below. 


 
1 Ball valves shall be 304 stainless steel construction with iron pipe 


thread, screw ends, as required and having a working pressure of 200 
PSI.   


2 Swing Check Valves: Check valves 3-inches and larger shall be 
horizontal swing check valves for sewage service furnished with iron 
bodies, bronze mounted, single disc, swing type full opening, with 
lever and weight assist (compatible with the specified pumps and 
working pressure) and with flange ends conforming to ANSI 
Specification B16.1. Valves 8-inches and larger shall be cushioned. 
Valves shall be manufactured by Kennedy, CCNE, or M&H. All 
working parts shall be removable through the top of the valve unless 
otherwise required by the installation. When check valves are located 
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Materials used in the construction of swing check valves required 
herein shall be in accordance with the following specifications: 


 
a Shaft Seals:  Shaft seals shall be designed for the use of  


Standard O Ring Seals, or for a conventional stuffing box. 
b Inspection:  The manufacturer shall furnish to the Engineer 


written certification that all valves and material furnished under 
this specification have been tested and found to conform with 
the requirements of AWWA Standards for valves C-508 and 
ASTM and ANSI requirements for materials as applicable.  


c Coating:  Check valves shall be factory epoxy coated.  
d Valve Body Types:  Valve bodies shall be manufactured with 


flanged ends conforming in dimensions and drilling to ANSI 
B16.1 Class 125 Cast Iron Flanges.  The short style valve 
body will be furnished as required to complete the installation 
as shown on the Plans.  


e Valve Drawings:  Plans for valves and assemblies will be 
approved by the Engineer prior to construction.  


 
3 Plug Valves:  All valves for pressure sewers and force mains shall be 


eccentric plug valves as follows: 
 


a Plug valves shall be non-lubricated, with a plug facing of a 
material specifically recommended by the valve manufacturer 
for the indicated service and shall have stainless steel 
permanently lubricated upper and lower plug stem bearings.  
Valve seats shall be nickel.  Valves shall be designed with 
adjustable seals that are replaceable without removing the 
bonnet.  The bearing and seal area shall be protected with grit 
seals. Valves shall be factory epoxy coated. Area of port 
opening for all valves shall be no less than 81% of full pipe 
area.  Valves shall have a direct pressure rating of 100 psi with 
a working pressure of 175 psi for 12-inch and smaller valves 
and 150 psi for 14-inch and larger valves.  Bi-directional 
shutoff is required. Plug valves shall be as manufactured by 
Dezurik only, due to standardization of spare parts.   
Valves with flange ends shall be provided where indicated.  
Flanges shall be in accordance with ANSI B16.1 except that 
the four holes straddling the principal axis of the valve may be 
tapped and connected to the adjacent piping with cap screws 
of adequate size as recommended by the valve manufacturer 
and approved by the Engineer.  


 
b Plug valve operation shall be as indicated on the Plans and as 


follows:  
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(1) Buried valves, and all valves under 8-inches in size, 
shall have 2-inch square operating nuts. 


(2) Valves 8-inches and larger require gearing in enclosed 
gear cases.  Gearing shall be in accordance with the 
valve manufacturer's recommendations as required to 
permit easy operation of the valve by one man without 
excessively large hand wheel or cranks. Hand wheels 
shall not exceed 16 inches in diameter.  


 
c Extension stems, stem guides, operating levers, and other 


miscellaneous items required for a complete installation shall 
be provided in accordance with the requirements and 
recommendations of the valve manufacturer. Operating nut 
shall be within 12” of grade.  


d Discharge valves in vault shall be installed with adjustable 
aluminum pipe cradle and stainless steel standpipe. Buried 
valves shall be provided with a valve box conforming to CMU 
water standard detail 2.  The valve box shall not transmit 
shock or stress to the valve and shall be centered and plumb 
over the operating nut, with the box cover flush with the 
surface of the pavement or other existing surface.  Where the 
box is not set in pavement, the top section shall be anchored 
by a concrete pad, or an approved precast concrete pad, set 
flush with the existing terrain.  The top section will be encased 
into the concrete pad. 


 
D Pipe Connections 


 
1 Flexible pipe joints shall be used between the pump station structures 


to allow for differential settlement without compromising the integrity 
of the overall pump station. 


2 Pipe inlets and outlets of pump station structures shall be made 
watertight with flexible boots according to ASTM C-923 and grouted. 


3 Existing pump station structures shall be core drilled or saw-cut when 
connections are made through the structure wall.  In no case shall 
penetrations into pump station structures be made by hammering. 


 
E Water Service  


In areas where potable water is available, the station shall be furnished with a 
¾” water service and freeze-proof yard hydrant. A reduced pressure principle 
backflow prevention device is required per CMU specifications. This shall be 
located within the fenced station enclosure and supplied with a strainer 
screen, heating element, and an insulated cover anchored with stainless steel 
hardware. If municipal water is not available, a well and yard hydrant shall be 
provided. The well shall have a minimum capacity of 10 gal./min. at 40 psi 
and be clearly labeled as non-potable.  Yard hydrants shall be mounted 30-
inches high, frost-proof and equipped with stems and seat washers that are 
removable through the top of the hydrant.  Operating rod shall be brass.  The 
yard hydrant shall be installed complete with washed stone drain bed of at 
least 1 cubic foot and an 18-inch square concrete splash pad.  
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A Pump Removal Methods/Equipment 


 
1 Provisions shall be made so that the largest piece of equipment 


installed at the pump station may be removed such as supplying a 
hoist or designing sufficient clearance for mobile hoisting equipment. 


2 Pump station structures shall be provided with access of sufficient 
size such that the largest piece of equipment may be removed without 
damaging the integrity of the structural design. 


3 Pump stations shall be provided with a system that allows for the 
removal and installation of the pumps without requiring entry into the 
wet well and with clear vertical access. 


 
a Each pump shall be provided with a 304 stainless steel guide 


rail and lift-out chain section with guide cable. 
b Both the guide rail and the lift-out chain shall be capable of 


withstanding the forces required to disengage the pump from 
the wet well. 


c Both the guide rail and the lift-out chain shall be manufactured 
of stainless steel. 


 
B Access Equipment 


Structure shall be designed so that access to perform both routine and 
emergency operations is convenient, unobstructed, and safe. Each structure 
shall have a separate means of access. Steps, ladders, stairs, landings, 
hatches, and other means of access shall conform to OSHA standards as 
well as all applicable local and state building codes regarding design 
characteristics. 
 


C Ventilation Equipment 
 
1 Pump stations shall be adequately vented in accordance with local 


and state building codes as well as OSHA and NFPA standards.  The 
Class 1 explosion hazard zones, as defined in the NFPA 820 code, 
shall be identified on the plans. Pump station temperature and 
humidity shall be controlled to a level appropriate for reliable operation 
of the electrical and instrumentation/control equipment. 


 
a At a minimum, pump station wet wells shall be provided with a 


3” ductile iron gooseneck-type vent with a stainless steel 
insect / bird screen.  


b Vent elevations shall be a minimum of four feet above the 100-
year flood elevation as identified on the most recent FEMA 
map when available or as established through appropriate 
modeling techniques.  


 
D Other Equipment 


Pump station structures other than the wet well shall be provided with a 
means to remove accumulated water and wastewater from the structure.  All 
floor and walkway surfaces shall be sloped such that water and wastewater 
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1 A sump for installing a portable pump.   
2 A non-arcing sump pump system that is capable of automatic and 


manual operation with three automatic operating levels: all pumps-off, 
pump-on, and high water alarm. It shall have a minimum ½ HP motor 
and a capacity of 1000 gallons per hour at a TDH of 30’. The 
discharge piping of the sump pump shall be provided with an 
appropriate check valve and shut-off valve to prevent back flow of 
wastewater from the wet well into the structure and to facilitate 
removal of the sump pump.  


 
 


4.00 Force Main Design 
 


4.01 Material 
 


A Pipe material and specifications shall be selected based on the installation 
and operating conditions of the force main following installation.  Such factors 
shall include, but shall not be limited to: 


 
1 Installation depth and overburden pressure. 
2 Soil conditions and groundwater presence. 
3 Corrosion resistance from both external and internal sources. 
4 Strength required to withstand internal pressures expected during 


normal operation as well as those resulting from hydraulic surges and 
water hammer. 


 
B Force mains shall be constructed of one of the following types of pipe: 


 
1 Ductile iron pipe (DIP), Pressure Class 350 
 


a Pipe shall conform to ANSI/AWWA C151/A21.51 “Ductile Iron 
Pipe, Centrifugally Cast in Metal Molds for Water or Other 
Liquids” and shall be cement mortar lined in accordance with 
ANSI/AWWA C104/A21.4. 


b All fittings shall be ductile iron and shall conform to 
ANSI/AWWA C110/A21.10 “Ductile Iron and Gray-Iron 
Fittings, 3 In. through 48 In. for Water and Other Liquids” or 
ANSI/AWWA C153/A21.53 “Ductile Iron Compact Fittings, 3 
In. through 66 In., for Water Service.” All fittings shall be epoxy 
lined and coated according to AWWA C116/A21.16-98. 


c Force mains of DI pipe shall have mechanical or gasketed 
push-on type joints.   Restrained joint DI pipe will be used for 
thrust restraint.  Retrofit restraining devices will not be allowed.  


d Gaskets shall be manufactured of vulcanized natural or 
synthetic rubber in accordance with ANSI/AWWA 
C111/A21.11 “Rubber Gasket Joints for Ductile Iron and Gray-
Iron Pressure Pipe and Fittings.” 
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e Flanged DI pipe shall conform to ANSI/AWWA C115/A21.15 
“Flanged Ductile Iron Pipe with Ductile Iron or Gray Iron 
Threaded Flanges”. 


f Consideration shall be given to the existence of or the 
potential for development of corrosive environments within and 
outside the force main. Sources of corrosion may include: 
acidic soils, septic wastewater, and air entrainment within the 
force main.   Where corrosion is deemed to be a serious 
problem, DI pipe shall be provided with an alternate coating 
appropriate for the pipe material and situation.  Such coatings 
shall be manufactured or applied in accordance with the 
appropriate ANSI and AWWA standards. 


 
2 Polyvinyl chloride (PVC) 
 


a PVC material used in the manufacture of PVC pipe shall 
conform to ASTM D1784 “Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds.” 


b PVC pipe shall conform to AWWA C900 or C905. The 
thickness and pressure class of PVC pipe required for the 
installation and operating conditions during the expected 
service life of the force main shall be determined in 
accordance with AWWA C900  or AWWA C905 but shall be a 
minimum of Pressure Class 200 with an SDR of 14 or less. 


c Force mains of PVC pipe shall have elastomeric gasketed 
push-on type joints. Gaskets shall be manufactured in 
accordance with ASTM F477 “Standard Specification for 
Elastomeric Seals (Gaskets) for Joining Plastic Pipe.” 


d Mechanical joint DI epoxy coated pipe fittings conforming to 
ANSI/AWWA C110/A21.10 and C116/A21.16-98 shall be used 
for force mains four inches in diameter and larger. 


e PVC pipe shall be shipped, stored, and strung in a manner to 
limit its total accumulated exposure to sunlight and UV 
radiation to no more than four weeks.   


 
3 All pipe used for force main construction shall be labeled or otherwise 


identified as conveying wastewater.  
 


a All force mains shall be clearly identified with green plastic 
locator tape made specifically for that purpose.  The tape shall 
be marked with black lettering clearly identifying the pipeline 
as sanitary sewer.  The tape shall be Type III Detectable 
Marking Tape as manufactured by Lineguard, Inc., or 
approved equal.  The tape will be placed both approximately 1 
foot above the pipe and also 2-feet below the ground surface.  


b A 16-gauge solid copper coated tracer wire shall be laid on top 
of PVC force mains. This wire shall be secured to the pipe 
near every bell and at the center of each pipe joint.  This wire 
shall be brought into air release valve vaults and secured to 
the stainless steel hook along with the valve shutoff cable.  
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c Aboveground markers shall be used every 300’ on straight 
runs, 100’ on curves, and at every significant change in 
direction or when otherwise limited by sight distance. Above-
ground markers shall be 72”h x 3 ¾” w, and white in color as 
manufactured by Rhino Fiber3rail (product FR72-W) or 
approved equal. Markers shall be installed as recommended 
by the manufacturer.   


 
4.02 Velocity 


 
A Wastewater velocity occurring in a force main shall be calculated using the 


continuity equation, Q=VA.  
A self-cleansing velocity of at least two feet per second shall be provided 
throughout the length of the force main. The ability to provide velocities of 
between three and eight feet per second is desirable to resuspend any solids 
that may have settled out.  


 
B Anchorage 


 
1 Force mains shall be adequately anchored to resist thrusts that may 


develop at bends, tees, plugs, end-of-line valves, and at any other 
location where a change in flow direction occurs. Such anchoring shall 
be provided through the use of original manufacture restrained joint 
pipe. Retrofit restraining devices are not allowed.   


2 Anchoring devices shall be designed to withstand force main 
pressures of at least 25 percent greater than the maximum pump 
shut-off head plus an allowance for water hammer and an appropriate 
factor of safety or to test pressure. 


 
4.03 Surge Control 


 
A Force mains and their associated pump stations shall be analyzed with 


respect to the development of hydraulic transients and force main design 
shall be such that active devices for control of transient hydraulic conditions 
are minimized. When necessary, the following shall be acceptable control 
strategies when approved by CMU: 


B Variable-speed pumps or constant-speed pumps in combination with soft 
start / stop motor starters. 


C Pumps with augmented rotational inertia. 
D Construction of the force main using a higher-strength pipe. 
E Vacuum relief valves. 
F Specialized control and/or release valves and other devices designed to 


prevent transient pressures from reaching levels that could damage the pump 
station and force main systems. 


 
4.04 Appurtenances 
 


A Air Release and Air / Vacuum Relief Valves 
 


1 The route of the force main shall be such that the number of air 
release and vacuum relief valves is minimized. 
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2 An automatic air release valve shall be provided at all high points to 
prevent air locking of the force main. An automatic combination air 
release and vacuum relief valve will be located at the ultimate high 
point and when necessary for surge control where sub-atmospheric 
pressures or column separation may occur.  Automatic air release 
valves shall be used at other local high points. Air release valves are 
required when the difference between the low point and high point 
exceeds one pipe diameter. These valves shall be of the quick-
opening, slow-closing type and may be standard height or short body 
design with a minimum 2-inch diameter screw-threaded inlet. Valve 
body shall have a removable bonnet secured with 316 stainless steel 
fasteners to facilitate maintenance of the internal working parts.  
Outlet is to be screw-threaded.  Air and vacuum sewer valves shall be 
mounted to force main through the use of a bronze corporation stop 
and stainless steel tapping saddle followed by a stainless steel ball 
valve.  Shop drawings shall be submitted to the Engineer for approval 
prior to ordering materials. Air release valves shall be as 
manufactured by APCO, Crispin, Vent-o-mat or approved equal. 
Combination air and vacuum relief valves shall be as manufactured by 
Vent-o-mat only, due to their unique design. 


 
4.05 Installation 
 


A Joints and Bedding 
 
1 Force mains shall be installed such that pipe and joint deflection is 


minimized. CMU installation methods will be followed and will require 
no less than the following:   


 
a Force mains of DI pipe shall be installed in accordance with 


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


b Force mains of PVC pipe shall be installed in accordance with 
AWWA C605 “Installation of Underground Installation of 
Polyvinyl Chloride (PVC) Pipe and Fittings for Water.” 


 
2 Continuous and uniform bedding and backfill that is appropriate for 


the soil type and pipe material shall be provided in the force main 
trench. 


 
B Burial 


A minimum burial depth(cover) of five feet and a maximum of ten feet as 
measured from the crown of the pipe to the ground surface shall be provided 
throughout the length of the force main. If cover must be less than 5 feet, the 
force main shall be ductile iron pipe.  


 
C Separations 


 
1 Minimum separations between pump stations/force mains and natural 


features, other utilities, etc. shall be maintained in accordance with 
CMU standards and Title 15A  of  the North Carolina Administrative 
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2 Stream Crossings 


Force mains shall be routed such that the number of stream crossings 
is minimized.  When a stream crossing is required by the design, the 
crossing shall be as nearly perpendicular to the stream flow as 
possible using ductile iron pipe. The DIP shall be extended 
horizontally for a length equal to that required by 15A NCAC 2H 
.0219(i)(2)(G) either side of the stream or a minimum of a full pipe 
joint. 


3 Force mains shall not be closer than 25 feet from a private water 
supply well or 50 feet from a public water supply well, even if ferrous 
pipe material with joints equivalent to water main standards is used. 


 
 


5.00 Quality Assurance and Quality Control 
 


5.01 Shop Drawings and Operations and Maintenance (O&M) Manuals 
 
A Three sets of shop drawings shall be submitted for review and approval prior 


to manufacture, fabrication, and construction.  
The shop drawings shall include the following at a minimum: 


 
1 Outline drawings showing equipment and shipping dimensions and 


weights, location of accessories, and clearances required. 
2 Force main piping and appurtenances 
3 Pumps 
4 All electrical components 
5 Control panel 
6 Generator / transfer switch 
7 Valve vault / Wetwell  
8 Auxiliary equipment 
9 Certified factory test and characteristic curves showing field 


performance for each pump and a pump curve / system curve with 
beginning and end of life operating points. 


10 Wiring and schematic diagrams including accessories. 
11 Spare parts list 
 


B An O&M Manual shall be prepared for each pump station and three copies 
shall be submitted to CMU for review within 14 days of startup date.  After 
approval, three copies and a bookmarked and indexed PDF file on CD that 
reflect any changes during construction shall be provided by the start up date, 
along with the spare parts specified elsewhere.  O&M Manuals shall contain 
the following information, at a minimum: 


 
1 Approved shop drawings, including design data for all installed 


equipment and each major component.   
2 Control panel wiring diagrams and a reduced set of station/force main 


plans. 
3 Warranty information for all installed equipment and each major 


component. 
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4 Inventory, functional descriptions, and complete operating instructions 
for all installed equipment and each major component, including all 
valves.  


5 Instructions for start-up/shut-down as well as for calibration and 
adjustment of all installed equipment and each major component. 


6 Recommended maintenance plan, including preventative and 
predictive maintenance, for all installed equipment and each major 
component including odor control. 


7 Contingency plan and analysis of critical safety issues. 
8 Contact information for local parts suppliers and service companies as 


well as instructions for replacement of all installed equipment and 
each major component.   


9 Contact information for local contractors capable of performing 
emergency repairs. 


10 Factory start-up report. 
 


5.02 Service Manual and Spare Parts 
 


A Service Manuals shall be furnished for all mechanical and electrical 
equipment specified and shall be bound in a single book.  The manual shall 
contain a description of the equipment, a complete accessory and parts list, 
and complete installation, operation and maintenance instructions.  Three 
copies shall be submitted for review within 30 days after approval of shop 
drawings.  After approval of manual, three copies of each manual shall be 
submitted by start up date. 


B Equipment manufacturer shall furnish the proper lubricants for initial 
operation of each piece of equipment. Each type of lubricant shall be 
furnished in a separate sealed container, clearly labeled showing the type of 
lubricant, equipment for which it is intended, and instructions for use. 


C The manufacturer is to furnish all recommended spare parts including, at a 
minimum, two sets of mechanical seals, o-rings, gaskets, and wear rings. 
Each pump shall be provided with an extra full size impeller in addition to 
other spares recommended by the pump manufacturer.   The spare parts 
shall be provided by start-up date. Spare parts shall be provided in original 
packaging in factory new condition. 


D The contractor is to furnish two sets of record drawings by the start-up date. 
These drawings shall include any changes during construction with any such 
changes recorded on original design drawings by design engineer. 


 
5.03 Pump Station Testing 


 
A Watertightness Testing 


 
1 Wet wells and other wastewater-containing structures at the pump 


station shall be inspected and tested for watertightness. The 
watertightness test shall be performed in the presence of a CMU 
authorized representative.  


2 The watertightness test shall be performed in accordance with ACI 
(American Concrete Institute) 350.1R “Testing Reinforced Concrete 
Structures for Watertightness” for cast-in-place wetwells.  


 23







3 Pre-cast wetwells shall be filled with water and allowed to saturate 
over 24 hours. Then the level will be noted at two places 180 degrees 
apart on the perimeter. Over the next 24 hours the leakage must be 
one inch or less of wetwell depth. A vacuum test method, prior to 
backfilling, in accordance with ASTM C1244 “Standard Test Method 
for Concrete Sewer Manholes by Negative Test Pressure (Vacuum) 
Test” may be used in lieu of a hydraulic test.  
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a Testing shall not commence until the structure being tested 


has been fully assembled and backfilling is complete, unless 
the pump station wet well is constructed of cast-in-place 
concrete.   


b All inlets and outlets in the structure shall be temporarily 
plugged and braced or otherwise sealed prior to initiating the 
test. 


c Pump station wet wells that fail to meet the watertightness test 
requirements shall be inspected, made watertight, and 
retested until the test passage is assured.  


 
The results of all watertightness testing shall be maintained as part of the 
construction record documentation. 


 
Suitable backfill around the wetwell and valve vault shall be compacted to 95% of 
max. dry density as determined by the standard Proctor curve(ASTM D-698). 
Foundation subgrade for these structures shall be compacted to 100% of Max. 
dry density. All fill material shall be non-plastic in nature and free of roots, 
vegetative mater, waste, construction material, rocks, or other objectionable 
matter. Materials deemed unsuitable by the inspector shall be removed and 
replaced with suitable fill. 


 
5.04 Pump Testing 


 
A Factory Testing:  All pumps shall be tested by the manufacturer in 


accordance with the appropriate Hydraulics Institute standard prior to 
shipment for installation and the results of all factory testing shall be 
maintained as part of the construction record documentation. 


B Drawdown Testing:  Following installation, each pump in the pump station 
shall be subjected to drawdown and “shut-off” head tests to verify that pump 
performance meets the design criteria with a full, operational force main. 
Surge pressure will also be measured. 
These tests shall be performed in the presence of an authorized CMU 
representative and in conjunction with other instrumentation and control 
testing. 
The results shall be maintained as part of the construction record 
documentation. 


C Witnessed Testing:  Witnessed testing may be required by CMU for large 
pumps or critical installations. The results of all witnessed testing shall be 
maintained as part of the construction record documentation. 


 
5.05 Force Main Testing 
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1 Prior to testing any segment of force main, care shall be taken to 


prevent the pipe from moving while under pressure. 
2 All testing shall be performed in the presence of an authorized CMU 


representative.  
3 The results of all testing shall be maintained as part of the 


construction record documentation. 
 


B Force mains shall be installed in a manner such that pipe deflection is 
minimized. CMU water main compaction standards shall apply. 


C Pressure Testing 
 


1 A hydrostatic pressure test shall be performed on each segment of 
installed force main after the force main has been backfilled.  


2 The following procedures shall be followed in performing hydrostatic 
pressure tests on force mains: 


 
a The force main segment shall be carefully filled with water so 


that air is eliminated from the system. Once full of water, the 
force main segment shall be pressurized and allowed to 
stabilize at a minimum test pressure of 200psi or 1.5 times the 
maximum design pressure of the force main pipe material, 
whichever is greater. This pressure shall be maintained within 
5 psi for at least two consecutive hours.  


 
3 Leakage shall be measured with a calibrated test meter and shall not 


exceed the amount given by the following formula: 
 


L = allowable leakage (gallons per hour) 1207 
1208 
1209 
1210 
1211 


400,7


PNDL = N = number of joints in length of pipe segment tested 
D = nominal diameter of pipe segment tested (inches) 
P = test pressure (pounds per square inch) 
 


 
All visible leaks shall be repaired regardless of the amount of leakage. If 
leakage exceeds this rate, the contractor is responsible for assuring that 
the cause of test failure is determined, all necessary repairs are made, 
and repeating the test until the force main segment passes.  


 
 
5.06 Electrical and Instrumentation/Control System Testing 
 
All start-up sessions shall be scheduled at least 72 hours in advance with the Pump 
Station Supervisor. The design engineer, pump and control panel representative(s), 
Electrical, and General contractors shall be present with the CMU representative. A 
preliminary test prior to the “official” test is strongly recommended. Testing shall 
commence within one hour of appointed time or be rescheduled.  
 
The Contractor is responsible for testing the pump as follows: 
 


A Check incoming voltage prior to energizing panel or pumps. 
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B Place the operating mode switch in the off position. 
C Check motor resistance readings. 
D Fill wet well with water. 
E Manually start and stop each pump sequentially and then both pumps 


together. 
F With water level lower than pump’s “shut-off” point, place selector switches in 


“auto” position. 
G Fill wet well slowly and observe lead pump start, pump down, and shut off at 


proper level. 
H Check lead pump motor current. 
I Increase water level so that lag pump starts, pumps, and shuts off at proper 


level. 
J Check lag pump motor current. 
K Level control points for lead / lag on and lead/ lag off should be at least 6-


inches apart. 
L Disconnect power to pumps and fill well to alarm level to verify operation of 


visual, audible, and telemetry alarms. Verify that “alarm on” level is at least 6-
inches above the “lag on” level. 


M Disconnect level controller and verify that pumps are turned on and off at 
proper levels by the float switches. 


N Verify that lead and lag pumps alternate. 
O Measure pump operating head and “shut-off’ head and perform a timed 


drawdown test to verify that actual performance of each pump meets the 
design criteria. 


P Verify that emergency back-up power systems function and will operate both 
pumps simultaneously. 


Q Verify that the UPS system operates the alarm and telemetry systems. 
R Verify that submersible pumps are properly seated. 
S Verify the proper time delays between pump starts and adjust, if applicable. 
T Check other controls as necessary by design. 
U Test phone and alarm dialer / telemetry alarms and other alarms as required 


by design. 
 
The results of all testing shall be made part of the construction record documentation.  
Any changes or modifications will be updated in the O&M manual. 
 
 
6.00 Submersible Pumping Stations 
 
Items not specifically covered in this heading of the specifications are subject to 
requirements in other sections and in Charlotte-Mecklenburg Utilities’ “Standards and 
Specifications” as well as the direction of the owner. 
 
6.01 Materials 
 
All materials for the pumping stations shall be new and shall be furnished by the 
Contractor in accordance with the following requirements: 
 


A Pumps: 
Contractors shall furnish at least two (2) explosion-proof, non-clog 
submersible centrifugal type sewage pumps designed and manufactured to 
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convey raw unscreened wastewater. The pumps shall be suitable for the 
physical and chemical properties of the wastewater conveyed and conform to 
the following: 


 
1 Pump shall be capable of delivering the specified GPM at the 


specified total dynamic head as shown on the plans. Pumps shall be 
as manufactured by Flygt, Ebara, Pumpex, or approved equal. Pump 
data plate shall be mounted on inside of control panel door and 
identify the pump manufacturer, voltage, full load amperes, impeller 
size, pump model, pump serial number, and pump rating (GPM @ 
TDH). 


2 The pump volute, motor and seal housing shall be high quality gray 
cast iron, ASTM A-48, Class 30 or 35 B. The pump discharge shall be 
fitted with standard ANSI 125 lb. flanges. All external-mating parts 
shall be machined and Buna N Rubber O-ring sealed on a beveled 
edge.  Gaskets shall not be acceptable. 


3 Bearings and shaft:  The pump shaft shall rotate on two (2) 
permanently lubricated bearings. These shall be heavy duty single or 
double row ball bearings as needed to provide an American Bearing 
Manufacturers Association(ABMA) L10 bearing life of a minimum of 
50,000 hours at the anticipated axial and radial loadings. Double row 
sealed grease pack bearings are not acceptable. 
The pump shaft shall be solid and of a material suitable to the 
application. The shaft shall be of a sufficient diameter with minimum 
overhang to reduce shaft deflection and bearing wear. Shaft stiffness 
factor shall not exceed 60. 


4 Seals:  Each pump shall have a tandem mechanical shaft seal 
system. The upper set of tandem seals shall operate in an oil 
chamber located below the stator housing. The set shall contain one 
stationary tungsten carbide ring and one positively driven rotating 
carbon ring, functioning as an independent secondary barrier between 
the pumped liquid and the stator housing. The lower tandem set shall 
function as the primary barrier between the pumped liquid and the 
stator housing. This set shall consist of a stationary ring and a 
positively driven rotating ring both being tungsten carbide or silicone 
carbide. 
Each seal interface shall be held in contact by its own spring system.  
The seals shall not require maintenance or adjustment, but shall be 
easily replaceable. 
The pump shall be equipped with a seal leak detection device and 
warning system. This shall be designed to alert maintenance 
personnel of lower seal failure without having to take the unit out of 
service for inspection or requiring access for checking seal chamber 
oil level and consistency. 
There shall be a seal failure sensor installed in the seal chamber 
between the two tandem mechanical seals or in the stator housing.  If 
the lower seal fails, contaminants which enter the seal chamber or the 
stator housing shall be detected by the sensor and send a signal to 
operate the specified warning device. 
Units equipped with opposed mechanical seals shall not be 
acceptable. 


 27







5 Impeller:  The impeller shall be enclosed, non-clogging, and have 
pump out vanes to prevent grit and other materials from collecting in 
the seal area. The impeller shall be capable of passing a minimum 3-
inch solid sphere. Impellers shall have replaceable wear rings. 


1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 
1381 


Impellers must be dynamically balanced and shall be slip fit to a 
tapered shaft and key driven. The impeller shall be fastened to the 
shaft with a 300 series stainless steel washer and bolt. 
A volute case wear ring or wear plate shall be provided to minimize 
impeller wear. The wear ring/plate shall be field replaceable. 


6 Motors:  The pumps shall have a UL or FM listed, hermetically sealed, 
air filled submersible type, electric motor for operation at 460 Volt, 3 
phase, 60 hertz power. Standard motor speed is 1800 RPM. 
Horsepower shall be as specified on the plans. They shall be 
designed for use in electrically hazardous locations (Class 1, Division 
1, Group D) and for general use in pumping sewage. The motor shaft 
shall be stainless steel. The motor shall be provided with thermal 
overload protection. The motor shall be designed for continuous duty, 
capable of sustaining a minimum of 10 starts per hour. The combined 
service factor (combined effect of voltage, frequency and specific 
gravity) shall be a minimum of 1.15. 
The motor horsepower shall be adequate so that the pump is non-
overloading throughout the entire pump performance curve from shut-
off through run-out. 


7 Rail Assembly:  The pumps shall be mounted on a 304 stainless steel 
schedule 40 rail assembly with at least two rails and stainless steel 
brackets. Pump removal shall not require personnel entering the 
wetwell. A machined metal-to-metal contact shall accomplish sealing 
of the pump to the discharge connection. The rails shall be plumb and 
the distance between rail supports shall not exceed 15 feet. The 
rail/pump interface shall be non-sparking through the use of bronze 
bushings or other method. 


 
B Wetwell:  Precast wetwells shall be 6 feet to 12 feet in diameter constructed 


conforming to ASTM C-478. Joints shall be made to receive rubber gasket, 
butyl mastic rope sealer, and a non-shrink type grout especially made for this 
purpose. Additionally, all joints shall be coated inside and out with Flex-Seal 
Utility Sealant by Sealing Systems, Inc, Loretto MN, or approved equal. The 
sealant coverage shall be 18-inches wide with a minimum dry thickness of 80 
mils. Wetwell bottom shall be integrally cast with extended base and walls 
shall conform to ASTM C-478 or to minimum dimensions shown on the 
drawings. Wetwell top shall be casted with access doors and pipe 
penetrations. All exposed concrete finishes for the valve vault and wetwell 
shall be uniform and finished to a light brush finish after all patchwork is 
completed. The wetwell shall be installed plumb. Stations with a peak 
capacity of over 1MGD shall use a cast in place wetwell. 


 
1 Wetwell supplier shall design manhole sections to resist earth loads 


and to resist uplift resulting from buoyant forces calculated with 
groundwater table at finished grades. Wall and/or base dimension 
shall be increased accordingly. 
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2 Wetwell / Valve Vault Access Door:  Shall be constructed of aluminum 
with ¼” thick one-piece aluminum extruded frame, having a 
continuous concrete anchor as part of the frame. Door panels shall be 
¼” thick aluminum diamond plate capable of withstanding 300 pounds 
per square foot.  All hardware detail and hinges shall be 316 stainless 
steel with tamper-proof fasteners. Doors shall open 90 degrees and 
be locked in this position with a stainless steel positive locking arm 
and aluminum release handle. Doors shall close flush with the top of 
the frame and be fully supported around the perimeter on a ½” wide 
lip. Doors shall be lockable with a built in locking point, welded to the 
frame and have lift assist if weight is over 50 pounds. Doors shall be 
as manufactured by Bilco, Halliday, or US Foundry. 


 
C Piping: All piping inside the wetwell and through the valve vault shall be 


flanged ductile iron pipe with 300 series stainless steel nuts and bolts. There 
shall be a flexible restrained joint between the wet well and valve vault to 
prevent damage from differential settlement. 


 
D Valves and Valve Vaults:  Valves and appurtenances shall be the type, size 


and class shown on the plans and as specified elsewhere in this document.  
Valves smaller than 4” on pump sewer discharge piping shall not be allowed.  
Valves shall be located in a separate valve vault. Vaults shall have a 
12”x12”x12”deep sump pit along wall nearest the wet well with a 2” sch. 40  
304 stainless steel sleeve pipe between the vault and the wet well. This 
sleeve shall be plugged at each end with common expansion plugs. Swing 
check valves for pump discharge shall include a ¼” NPT tap in the check 
valve cover with a ¼” full port ball valve and dust cover. 


 
6.02 Handling and Installation 
 


A All equipment shall be carefully handled and protected from damage while in 
storage and during installation. Equipment shall be protected from the 
weather at all times. Equipment damaged by the weather, handling or 
construction shall be immediately repaired or replaced to the Engineer’s 
satisfaction. 


B Equipment shall be installed in strict accordance with the manufacturer’s 
instructions and approved shop drawings. 


C Equipment manufacturer shall furnish all instructional and assistance 
necessary for proper installation of all equipment specified herein. After 
installation, a qualified service representative of the equipment manufacturer 
shall inspect the complete installation and make adjustments as needed prior 
to scheduling a CMU representative to witness performance testing, and 
place the equipment in permanent operation after CMU approval.  


 
 
7.00 Submersible Pumping Station Electrical Specifications 
 
7.01 General Provisions  
 
The Contractor shall furnish all labor, materials, equipment and supplies and shall 
perform all work necessary for the complete construction of submersible pumping station 
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as shown on the plans and specified herein. Items not specifically covered in this 
heading of the specifications are subject to requirements in other Charlotte-Mecklenburg 
Utilities (CMU) “Standards and Specifications” and the direction and approval of the 
owner. The contractor shall coordinate power and phone service installation in their own 
name and arrange for the account to be transferred to the City of Charlotte at final 
acceptance of project. All bills shall be paid current prior to account transfer. 
 


A Applicable Standards, Codes & Design Criteria: 
 


1 All equipment shall meet Standards of Underwriters Laboratories, 
Incorporated (U.L.) and the National Electrical Manufacturer’s 
Association (NEMA) in every case where they have established a 
standard for the particular type of material to be installed. All 
equipment shall be U.L. listed and labeled. 


2 Installation shall meet or exceed the standards established by the 
National Fire Protection Association (NFPA) as currently referenced 
under the North Carolina State Building Code (NCSBC). Additionally, 
CMU facilities shall meet or exceed the requirements of NFPA-820, 
Standard for Fire Protection in Wastewater Treatment and Collection 
Facilities. 


3 The pump station equipment and installation shall meet the North 
Carolina Department of Environment & Natural Resources – Minimum 
Design Criteria (NCDENR-MDC) for the Fast-Track Permitting of 
Pump Stations & Force Mains. Unless otherwise directed by CMU, 
and approved by NCDENR, no variance to the Minimum Design 
Criteria is permitted. 


 
B Installation:  Installation shall comply with the applicable rules of the National 


Electric Code (NFPA 70), rules/regulations of the SBC and local codes. In no 
case shall the materials or workmanship fail to meet the minimum 
requirements of the National Electric Code (NEC). All power and phone lines 
shall be located within CMU right-of-way and shall be underground within the 
station enclosure.  


 
1 The regulations of the local electric company shall govern the service 


connection and metering provisions. A pad mounted transformer 
located outside the fenced enclosure is preferred. 


 
C Materials:  All materials used in this work shall be new and listed by 


Underwriters Laboratory (UL). All nuts, bolts, struts, supports, etc. shall be 
stainless steel (grade 316 or higher). 


D Grounding:  The conduit and neutral conductors of the wiring systems and all 
electrical equipment shall be grounded. The ground connection of the wiring 
system neutral shall be made at the main service switch or circuit breaker. 


 
1 Grounding electrodes, service ground conductor and equipment 


ground conductors shall be furnished and sized in accordance with 
NEC 250 requirements. 


2 All ground conductors running outside of the electrical equipment 
enclosures, cable trays etc., shall be run in PVC-RGS (Rigid 
Galvanized Steel) conduit. All conduits shall be bonded at 
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a In addition & supplementary to grounding inherent to 


continuous, bonded metallic conduit, a separate equipment-
grounding conductor, sized per NEC, shall be installed in each 
conduit. 


 
3 The grounding electrode connection shall be made below finished 


grade with provisions for periodic inspection and adjustment without 
need for excavation.  


 
7.02 Basic Electrical Materials and Methods 
 


A Wiring:  All power & control wiring shall be individual conductors installed in 
conduit unless otherwise required by CMU or application. 


 
1 Conductors shall be THWN-THHN, stranded copper. Minimum 


conductor size shall be #12 AWG for 120-volt (or greater) branch 
circuits. #14 AWG may be used for control circuits provided it is 
adequately protected from overcurrent in accordance with NEC 
requirements. All conductors shall be rated 600 VAC and 75-90°C 
terminations. 


 
a Motor connections shall be made using insulated multi-cable 


connector block (NSI type) connections. 
 


2 Conductors shall run continuous between termination points, and 
wire-to-wire splicing is prohibited. 


3 Contractor installed service, distribution and branch circuit wiring shall 
be color coded as follows: 


 
a 120/240-volt, 1-phase, 3-wire systems (Serving 120-volt 


branch circuits):  Phase “A”, black; Phase “B”, red, Grounded 
neutral, white, ground conductor, green. 


b 240-volt, 3-phase, 3-wire systems:  Phase “A”, black; Phase 
“B”, red; Phase “C” blue; ground conductor, green. 


c 277/480-volt, 3-phase, 4-wire systems:  Phase A, brown; 
Phase B orange, Phase C; yellow; Grounded neutral, white 
with stripe, ground conductor, green. 


 
B Conduit Raceways: All wiring, other than those in cable trays, shall be in 


PVC- coated RGS conduit manufactured by Robroy or Ocal. 
 


a Conduit size shall accommodate the installed, and/or the 
anticipated future conductors in accordance with NEC. 
Minimum size is ¾-inch. 


b All conduit connections at enclosures shall be made using 
Myers STG type, PVC-coated hubs that accommodate 
bonding. All interconnections between adjacent enclosures 
shall utilize Myers STG type, PVC-coated hubs; chase nipple 
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connections are not permitted. Only Form 8 style fittings shall 
be used. 


c PVC-RGS conduit shall be installed using specific tools and 
techniques that do not damage the PVC coating. 


 
(1) Conduits with damaged coatings shall be replaced as 


judged by CMU solely. Contractor applied coatings or 
patching compounds (repairs) are not permitted. 


 
C Cable Tray:  A cable tray system shall be furnished for routing wet well power 


and control cables to control enclosure. Material and installation requirements 
are as follows: 


 
1 Cable tray system shall consist of a heavy-duty trough type tray with 


solid bottom, louver-ventilated flange type cover and full height barrier 
strip. Tray, cover & barrier strip shall be constructed of 6063-T6 
aluminum alloys. 


2 Tray system shall meet all state and local building codes requirements 
and be listed/labeled for outdoor applications as manufactured by B-
line, Chalfant, MP Husky, Thomas & Betts, or approved other. 


3 Cable tray shall be sized in accordance with NEC requirements, but 
shall be no smaller than 12” wide & 4” high. 


4 Load rating requirements shall be based on support spans and the 
anticipated loading (cable weight plus 250 lbs). Load capacity shall be 
no less than 400 lbs at a span of 6’. Vertical deflection between span 
supports shall not exceed 1/200th of the span length (>3/8” for a 6’ 
span). Maximum distance between supports is 6 feet. 


5 A full height barrier strip shall be installed over full length of tray 
system to provide an isolated 2” wide raceway for the intrinsically safe 
circuit extension cables. Said cables shall be installed, secured and 
guarded from contact from all other wiring per NEC 504 requirements. 


6 Unless indicated otherwise, tray system shall be routed along fence 
line in areas that will not hinder station access or maintenance 
operations. Tray system shall be installed no closer than 12” to permit 
reasonable access for installation/removal of cables, covers & cover 
clamps. 


7 Cable tray shall be installed level (for level lots) or be run parallel to 
the finished grade (for sloping lots). Where practical, vertical offsets 
should be made using standard, factory assembled inside & outside 
vertical bends. Offsets that do not correspond to those possible with 
factory-assembled fittings may be achieved using hinged splice 
plates. 


8 Horizontal bends shall be factory assembled; no field modifications 
will be allowed. 


9 Covers shall be segmented in 3’ sections (where possible) and cover 
clamps installed at intervals not exceeding 3’. No less than two 
clamps shall secure a cover segment. 


10 Tray system shall be elevated 8” above finished grade on cylindrical 
or rectangular reinforced concrete piers with 1-5/8”, 316 stainless 
steel channel grouted into support pier. Tray shall be attached using 
resilient mounts (guide clamps), and expansion type fittings shall be 
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installed at section joints, as necessary to alleviate stresses due to 
thermal expansion intermittent loading. 


11 Tray system shall have adequate provisions for cable drop-in (at 
panel) and dropout (at wet well). Cable shall be adequately protected 
& supported. Contractor shall maintain adequate separation for 
intrinsically safe cables in accordance with NEC 504. 


 
a Tray section below control panel shall be terminated using 


blind end plate with 3-sided bushed opening in cover to permit 
cable drop-in from control panel. Cables entering control 
enclosure shall be terminated using cable seal fittings in 
accordance with NEC 501-5(d)(1). 


b A 4” radius dropout bushing shall be installed at cable 
entrance to wet well. Tray system shall be extended over wet 
well opening and be terminated with a blind end plate. Strain 
relief devices (stainless steel, wire mesh cord grips) shall be 
installed where cables enter wet well. 


 
D Electrical Service Entrance Equipment:  A U.L. Service Entrance listed 


disconnecting means shall be provided as follows: 
 


1 Disconnect enclosure shall be NEMA 4X, heavy-duty type constructed 
of stainless steel. Contractor shall clearly label disconnect enclosure 
with the Service Voltage & Phase. Label plate shall be engraved 
phenolic permanently cemented, using 2-part, marine epoxy, to the 
front surface of the enclosure. 


2 Disconnect shall be furnished with all necessary grounding and 
neutral connection kits required for installation and/or service entrance 
listing. Where terminations of multiple phase, neutral or ground 
conductors is necessary, equipment shall have the proper multi-barrel 
lugs to accommodate them. 


3 Disconnect shall have overcurrent protection provided integral 
(breaker type) or located within disconnect enclosure (fusible) as 
indicated below: 


 
a Where approved by NCDENR (on a case-by-case basis) a 


thermal magnetic type circuit breaker shall be used for the 
service disconnect. 


b For NCDENR-MDR, fully compliant installations, a fusible 
switch shall be used for the service disconnect. 


 
E Concrete Equipment Pads:  Concrete Pads shall be furnished below all 


electrical equipment racks or as mounting surfaces for freestanding 
enclosures or generators. Pad shall be located and oriented such that all 
electrical enclosures will remain outside any NFPA 820 designated 
hazardous area. Hazardous areas for all CMU wastewater-pumping facilities 
shall be based on a non-ventilated “combined” or “sanitary” sewer (NFPA 
820, Table 2, Row 16a); “Residential” wastewater classification (Row 11a) 
shall not be used. 
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1 Pads shall be furnished to accommodate equipment load without 
cracking or settling, but in no cases shall they be less than 3600psi 
concrete; 10” minimum thick with 6x6/W1.4xW1.4 welded wire mesh 
reinforcement. Final elevation shall be 8” above grade. Pads at 
electrical racks or enclosures fully accommodate full width of 
enclosure & rack installation with 6” additional space on each side, 
and a minimum 3’6” in front of deepest cabinet and shall extend at 
least 6” behind enclosures. 


2 Pads shall be formed with two or more access windows to permit 
stub-ups for electrical/communications connections in control panel, 
generator/transfer switch or service equipment. 


3 Equipment pads shall have light brush (non-skid) finish and all edges, 
including those for wiring access, shall be chamfered. 


 
F Auxiliary Mounting rack: A steel mounting rack shall be provided at all 


facilities equipped with permanent generators for mounting of service 
disconnect, automatic transfer switch, telephone service terminal & other 
appurtenances not integral or attached to a freestanding enclosure. Rack & 
enclosures shall be located outside all hazardous areas (see mounting pad 
requirements above). Rack components and installation shall comply with the 
following: 


 
1 Horizontal support members shall be constructed of 1-5/8” stainless 


steel, channel (Unistrut #P1100 or approved equal). Structure width 
shall be sufficient to accommodate mounting of designated 
equipment. 


 
a Enclosures shall be mounted using stainless steel spring nuts 


& bolt connections at the enclosure’s mounting bushings or 
brackets. 


b Supports shall be mounted level and square to vertical posts 
using 3/8” stainless steel U-bolts, nuts & washers. The open 
side of the Unistrut channel shall face away from posts. 


c Install protective end caps on all channels. 
 


2 Vertical posts shall be furnished and installed as follows: 
 


a Posts shall be constructed of 3” ID rigid galvanized steel 
conduit and shall extend from 6’6” (max) above finished grade 
and 2’6” minimum below finished grade. Tops shall be sealed 
using threaded sleeves and insert plugs. 


b Post shall be embedded in ground and ballasted with concrete 
(minimum 60lbs per post) to provide a rigid and plumb support 
for electrical equipment. Additional supports, embedding depth 
or ballast material shall be provided as necessary to maintain 
a plumb & square installation. 


 
7.03 Pump Station Electrical Equipment & Installation  
 
All materials for the pumping stations shall be new and shall be furnished by the 
Contractor in accordance with the following requirements: 


 34







1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 


 
A Pumps & Floats:  Contractor shall furnish two (2) non-clog submersible 


centrifugal type pumps with electrical characteristics as follows (See Civil 
specifications for pumping and construction requirements): 


 
1 Pump Motors:  The pumps shall have a UL or FM listed, hermetically 


sealed, air filled submersible type, electric motor for operation at 460 
Volt, 3 phase, 60 hertz power. They shall be designed for use in 
electrically hazardous locations (Class 1, Division 1, Group D) and for 
general use in pumping sewage. The motor shall be provided with 
thermal overload protection and a moisture detection system. 


2 Motor & Float cable:  Assemblies shall be UL approved for extra-hard 
usage and shall be of sufficient length to reach the control panel 
without the need of any splices. Where required by local authorities, 
each cable shall contain a grounding conductor in addition to any 
circuit conductors. Outer covering shall be oil resistant, thermoplastic.  
Conductor size shall be per NEC standard requirements. 


 
B Pump Control System: 


 
1 General:  It is the intention that this specification shall cover a 


complete Electrical Pump Control System as hereinafter described 
and all necessary appurtenances that might normally be considered a 
part of the complete electrical system of this installation. All of the 
automatic control equipment is to be furnished by one manufacturer 
and supplied by the pump manufacturer. It shall be factory 
assembled, wired, and tested. Complete electrical drawings and 
instructions shall be submitted for approval. 


2 Required Submittal Information 
 


a In order for a system to be considered, it will be necessary for 
the contractor to provide three sets of written information 
completely describing the system. Should the system or the 
information describing it fail to describe its capability in 
meeting the job requirements or if the contractor fails to furnish 
complete information, the engineer shall regard the submittal 
as an inferior system and disregard the submittal. 


b Electrical Contractor shall submit product information for all 
materials that will be used in the installation and 
interconnection of pumping system equipment. Such items 
shall include, but are not necessarily limited to: electrical 
wiring, conduits, fittings, cable tray, mounting struts, etc. 


c This information shall include complete mechanical 
dimensions, electrical details and specifications of every 
electrical device, valve, meter and instruments to be provided 
by this section. If a microprocessor or any other similar 
programmable system is being provided, manufacturer’s 
literature shall be provided.   


d System sketches shall be provided of the hydraulic processes 
identifying the locations schematically of all process equipment 
being provided by this contract and the schematic location of 
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the devices being provided in relation to the process 
equipment. 


e A written system description of how the control system 
interacts with the process equipment shall be provided. A 
system schematic shall be provided indicating the relationship 
of telemetry equipment to the system. A sketch shall be 
provided of the main control panel indicating enclosure size 
and relative location of panel mounted equipment. All panel-
mounted equipment is to be identified on this panel sketch so 
that their existence can be checked and functional 
relationships determined and wire routing can be verified. 


 
3 Field Supervision:  The services of a factory trained, qualified 


representative shall be provided to inspect the completed installation, 
make all adjustments necessary to place the system in trouble free 
operation and instruct the operating personnel in the proper care and 
operation of the equipment. 


4 Guarantee:  All equipment shall be guaranteed against defects in 
material and workmanship for a period of one year from date of 
owner’s final inspection and acceptance to the effect that any 
defective equipment shall be repaired or replaced without cost or 
obligation to the owner. 


5 Wiring:  All wiring shall be of a single manufacturer. It shall be 
stranded, minimum 600-volt (UL) type MTW or AWM and have a 
current carrying capacity of not less than 125% of the full load current. 
The conductors shall be in complete conformity with the National 
Electric Code, state, local and NEMA electrical standards. 


 
a Wire ID Labeling:  To ensure the safety of personnel and aid 


circuit tracing or troubleshooting efforts, all wiring shall be 
affixed with permanent ID labels at every termination. 
Application of ID labels shall be in strict accordance with the 
manufacturers wiring diagram. ID labels shall be pre-printed, 
heat-shrink sleeves (closed tube type). Wrapped tape or tag 
type labeling is not acceptable. 


b Color Codes:  All control/signal wiring shall be color coded as 
follows: 


 
(1) “Normal” powered (hot) conductors, red; neutral 


(common) conductors, white. 
(2) “Emergency/UPS connected” powered (hot) 


conductors, purple; neutral (common) conductors, 
white. 


(3) Dialer alarm conductors shall be yellow. 
 


6 U.L. Approval, Listing & Labeling:  The control panels shall be 
constructed in compliance with Underwriter’s Laboratories “Enclosed 
Industrial Control Panels Relating to Hazardous Locations with 
Intrinsically Safe Circuit Extensions” (UL 698) listing and follow-up 
service, utilizing UL listed and recognized components where 
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applicable.  The control panels shall bear the Underwriter’s Laboratory 
listed & serialized label. 


7 Control panel Enclosure:  The described equipment shall be housed 
in individual UL Type 3R stainless steel enclosures arranged for 
integral pedestal mounting where shown on the drawings. The 
enclosure shall be approximately 60” high, 12” deep and sufficiently 
wide to house control panel components & accessories. Enclosure 
shall have no pumping eyes or other nonessential penetrations.  


 
a The enclosure shall be constructed of not less than 14-gauge 


stainless steel and suitable for installation in an unprotected 
outdoor location. It shall have a gasketed, hinged front 
weather door with three-point latching mechanism and 
padlockable handle. 


b Data pockets shall be mounted to interior panel doors with 
bolts on welded steel anchors as follows: 


 
(1) One 6” wide X 6” high X 1” deep data pocket shall be 


installed on front side of the inside door. Locate data 
pocket below elapsed time meters. 


(2) One 12” wide X 12” high X 1” deep data pocket (for O 
& M manuals) shall be installed on the backside of the 
inside door.   


 
c Control enclosure shall incorporate a hinged, dead front panel, 


behind the weather door such that all controls and meters 
necessary for routine operation are accessible without 
exposing the internal components and circuitry. 


d All major components and sub-assemblies shall be identified 
as to function with laminated, engraved phenolic nameplates 
or similar approved means. A 12” X 18” laminated control 
panel print shall be permanently bonded to the backside of the 
exterior door. Pump data plate shall be mounted on inside of 
panel door identifying the pump manufacturer, voltage, full 
load amperes, impeller size, pump model, pump serial 
number, and pump rating (GPM @ TDH). 


e Equipment control panels shall be sheltered by a white 
aluminum awning structure extending one foot beyond the 
back and sides and three feet to the front of the control panel. 
In no case shall the awning be smaller than the concrete slab 
for the equipment rack. See standard detail 6. 


 
8 Power Supply and Metering 


 
a The incoming service shall be as noted on the drawings. All 


metering shall be done ahead of the main disconnect and 
control panel.  


b Control panel shall have an emergency battery backup system 
(UPS) to operate the local alarm light and horn for at least 120 
minutes. Additionally, this backup power source shall power 
the intrinsically safe relay module monitoring the high wet well 


 37







1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 


float such that a high level condition will be recognized and 
reported by the telephone dialer during losses of power and/or 
failure of on-site power back-up systems. 


c UPS power output shall be isolated during normal operation 
such that UPS failure cannot effect the normal operation of the 
pump station. UPS output shall be connected via a 
maintenance by-pass switch to allow easy maintenance, 
removal or replacement of the UPS. 


 
9 Pump Circuit Breaker & Branch Circuit Breakers: 


 
a Symmetrical RMS fault current ratings for all circuit breakers 


(operating at service voltage) shall be coordinated to no less 
than maximum fault current availability from electric utility. 
Breakers serving pumps/motors shall be equipped with 
padlock hasp for lockout capability. 


b All circuit breakers shall be heavy-duty type with handles 
operable through the inner door. Circuit breakers shall be 
properly sized to protect equipment and wiring from 
overcurrent conditions. 


c Sufficient 120-volt, branch circuit breakers & transformer 
capacity shall be provided to serve all pump station 
appurtenances. Branch circuit breakers shall have fault current 
ratings of 10,000 amps symmetrical or greater. Branch circuit 
loads include, but are not necessarily limited to, the following: 


 
(1) GFCI outlet, Condensation Heater & Area Light 
(2) SCADA System (Future) 
(3) ½ hp Sump Pump (Future) 
(4) Electronic Control module 
(5) Block Heater  
(6) Battery Charger  
(7) Dialer & UPS input 
(8) Spare circuit. 


 
10 Three Phase Voltage Monitor:  A Three Phase Voltage Monitor shall 


be provided in control panel. Unit shall protect against phase loss, 
phase reversal and under voltage. Unit shall be fully adjustable and 
wired for offsite monitoring capability. Unit shall have automatic restart 
capability along with adjustable restart delays. Dialer shall be provided 
with (2) Form C contacts (to disable motors & alarm condition 
reporting via dialer). 


11 Motor Starters:  A motor starter shall be provided for each 
submersible pump motor. Overload devices shall be selected (or 
adjusted) based on nameplate data of installed pump. Coil voltage 
and pump controls shall be 120-volt. Depending on pump size, 
starters will be NEMA rated, Full Voltage, Non-Reversing (FVNR) 
magnetic type or solid state, “Soft-Start” units as indicated: 


 
a FVNR motor starters shall be furnished for pump motors up to 


20hp (unless otherwise directed by CMU, or required by local 
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electric utility). Starters shall have ambient insensitive, thermal 
overload relays with manual reset. 


b Soft-Start starters shall be provided for all pump motors 
exceeding 20hp. Starters shall be optimized for centrifugal 
pumping loads and equipped with integral shorting contactors 
(to by-pass Silicon Control Rectifier (SCR) circuit after start-up 
for increased efficiency & reduced heat build-up). Benshaw, 
Inc is the only approved manufacturer for the soft-start unit. 
Starter shall have adjustable, electronic motor 
protection/overload relay with auxiliary contacts for telemetry 
annunciation of pump failure. 


 
12 Pump Data:  The motor HP, full load amps, circuit breaker size, and 


motor starter size shall be shown on the vendor’s shop drawings. 
13 Control System:  A packaged digital control system shall be furnished 


to monitor wet well levels and generate outputs for stop/run operation 
of two or more submersible pumps. System shall be equipped with an 
integral bubbler system providing analog output (for SCADA) and 
programmable start/stop/alarm indications & outputs for integration 
into the motor control circuits and/or local alarm/telemetry equipment.  
System shall have input connections for two (or more) backup floats.  
If bubbler system should fail, pumping operations will continue 
automatically via float level sensing. The electronic control system 
shall be by Digital Control Corporation (DCC) (part & specification 
numbers #11928 & #DS11928I respectively) or MultiTrode/Flygt 
Model MT2PC. 


14 Level Float Switches:  High and low level float switches shall be 
installed to provide redundant level sensing to the control system for 
backup operation when bubbler system is off-line. Floats shall be 
wired via U.L. 913 listed, intrinsically safe control relays. All 
intrinsically safe wiring, terminals and components, shall be installed 
in accordance with the requirements of U.L. 698. All contractor 
installed connections & equipment shall be installed in full compliance 
with NEC 504. 


15 Bubbler Tubing & Connections:  Bubbler Tubing shall be 3/8” OD with 
40 mil wall thickness. Tubing shall be black thermoplastic 
polyethylene. Tubing from panel through tray shall have no low points 
that may allow condensation to collect. Connections shall be made 
using flairless fittings of brass or stainless steel; “push-to-connect” 
type fittings are unacceptable. 


16 Running Time Meter:  A running time meter measuring hours and 
tenths of hours of operation up to 99999.9 hours shall be furnished for 
each pump motor indicated. This shall be a 120 VAC device operating 
from the control voltage by an auxiliary contact of the motor starter or 
other run contact. 


17 Selector Switches:  A heavy-duty, three-position, hand-off-automatic 
selector switch shall be flush-mounted on the inner door of the control 
center for the operation of each motor magnetic starter. This selector 
switch shall operate the starter when it is in either the “hand” position 
or the “automatic” position and the automatic control system is calling 
for the operation of the equipment in the manner as herein described. 


 39







1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 


18 Status Indicators:  Status indicator lights shall be incandescent only, 
furnished and mounted on the inner door as follows: 


 
a Red pilot light indicating wet well “high level”. 
b Red pilot light indicating wet well “low level”. 
c Green “pump running” indicator lamps. 
d Red “Over Temperature” indicator lamps. 
e Amber “Pump Seal Failure” indicator lamps. 


 
19 Enclosure Heaters:  120-volt protective heaters (for condensation 


prevention) with high temperature safety switch shall be supplied in 
the control panel. Heater wattage, quantity and placement shall be 
determined by panel manufacturer to suit panel volume and 
anticipated site conditions. 


20 Weatherproof Alarm Light:  A weather proof, high water alarm light 
assembly including a high impact resistant lexan red lens shall be 
included. The alarm light bulb shall be replaceable from inside the 
control panel without having to remove the weatherproof red lens from 
the panel. A solid-state flasher shall be included to strobe the alarm 
light for any of the specified alarm conditions. 


21 Weatherproof Alarm Horn:  A weatherproof audible alarm horn shall 
be provided. The horn will be side mounted to the control center and 
operate on 115 VAC with a typical 95 dB output. An alarm silence 
push button shall be included, mounted on the inner door. 


22 Solid-State Telephone Dialer:  Telephone dialer shall be furnished 
integral to control panel. Dialer shall have an assignable channel 
capacity of 16 and cellular phone back-up. Manufacturer/model shall 
be Antx,Inc./DiaLog Elite. Additional requirements are indicated 
below: 


 
a Dialer shall have internal reporting for loss of AC power input.  


This capability shall be intrinsic to the device and should not 
require additional connections or the use of any assignable 
channels. Dialer shall have a published operational 
temperature range between -5° & 130°F. 


b Upon detection of any alarm or status unit shall commence 
dialing up to 16, 10-digit, telephone numbers from a list 
associated with the particular alarm condition or combination 
thereof, and deliver a voice message describing the alarm 
condition(s). 


c Message shall be a digitized human voice using channel 
specific vocabulary messages recorded by user. Once alarm 
receipt is positively acknowledged, (by keyed-in code), unit will 
enter a user programmable time-out mode, after which time, if 
the condition has not been addressed & corrected, the dialup 
operation will resume. 


d Unit shall have data logging capability, showing alarm 
conditions along with time/date stamp. Unit shall be capable of 
downloading such information to a printer via an integral RS-
232C (parallel) printer port. 
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e An integral battery back-up power system shall have sufficient 
capacity to operate dialer for 16 hours (minimum) at full load 
(worst case) conditions. 


f Unit shall have capability of functioning in as an intercom 
allowing the called or calling party to “listen-in” on the 
monitored environment (after satisfying the security access 
code). 


g All alarm channels shall be programmable to accept either 
normally open or normally closed contacts. Dialer channel 
inputs shall be accept “dry” contact closures for monitoring 
alarm conditions as follows: 


 
(1) Power failure (internal to dialer) 
(2) (CH 11) High level (electronic control system alarm set 


point) 
(3) (Ch 12) High level (float switch via intrinsically safe 


relay) 
(4) (CH 13) Low level (electronic control system alarm set 


point) 
(5) (CH 14) Low level (float switch via intrinsically safe 


relay) 
(6) (CH 15) Power problem 
(7) (CH 16) Overload Alarm Pump #1 
(8) (CH 17) Overload Alarm Pump #2 
(9) (CH 18) Pump 1 (thermal failure) 
(10) (CH 21) Pump 2 (thermal failure) 
(11) (CH 22) Pump 1 (seal failure) 
(12) (CH 23) Pump 2 (seal failure) 
(13) (CH 24) Generator failure  
(14) (CH 25) Generator running 
(15) (CH 26) Emergency power “ON” (ATS) 
(16) (CH 27) SPARE 
(17) (CH 28) SPARE 
 


h Dialer shall be configured with a 3-watt analog cellular phone 
operating over the Advanced Mobile Phone System (AMPS). 
The dialer shall be capable of voice and data communication 
with calls originating from the dialer or an outside source. The 
DiaLogOnline internet service shall operate with the dialer over 
a cellular phone connection. Dialers shall operate using a 
landline or analog cellular phone without programming 
modifications. Cellular phones shall be equipped with an 
external directional antenna, surge protection, 120VAC power 
supply, back-up battery, and integrated battery charger.  
Cellular phones shall be mountable on a sub-panel and 
connect to the dialer through a single modular phone jack 
connection. The directional antenna shall provide a minimum 
of 6dB gain in the 824-896 MHz frequency range. Antennas 
shall include an N-type female connection, lightning surge 
protection, and a minimum of 20 feet of cable.  
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The manufacturer is to furnish a list of all recommended spare parts including at a 
minimum two sets of fuses, indicator lamps and gaskets. The spare parts shall be 
provided, together with service manuals, prior to start-up date. 
 
 
8.00 Emergency and Standby Power Systems 
 
8.01 Systems 
 
The system shall be provided complete with all necessary automatic starting equipment, 
transfer switch, fuel tank, supply and return fuel oil piping, exhaust system/silencer, 
generator output circuit breaker, and all other necessary appurtenances for complete 
and operable system. 
 
8.02 Products 
 


A Engine Generator Set:  The Generator, consisting of a performance matched 
diesel engine and electrical alternator, (see engine & alternator below) shall 
be the product of Caterpillar, Kohler, or Cummins.  


 
1 The distributor must be authorized to perform warranty work on both 


the engine and generator. The distributor shall have factory-trained 
service personnel under their direct employ. 


2 Supplier must have no less than sixty percent of all generator 
replacement parts in his stock at all times. Certified proof of this 
requirement shall be available from the distributor. 


3 Generator capacity shall be sufficient to power all connected loads.  
Size shall be based on a 2-step generator loading sequence; Step #1 
= “lead” pump & all appurtenances, Step #2 = “lag” pump. Acceptable 
performance under installed conditions shall be as follows: 


 
a Starting voltage dip shall not exceed 30%. 
b Steady state voltage shall be maintained within +/-0.25% from 


no load to full load. 
c Steady state frequency regulation shall be +/-0.33% with a 


frequency dip of less than 5% from no load to full load.  
 


4 Generator set capacity shall not be greater than 30% of fully loaded 
pump station facility. 


5 The complete operating system, including engine generator set, 
accessories, and transfer switch, shall be furnished to the Contractor 
by one vendor as a single, complete package to assure system 
responsibility and that vendor shall be the local factory authorized 
distributor of the engine company. 


6 Generator shall be furnished in weatherproof enclosure. Batteries 
shall be located inside a weatherproof enclosure separate from main 
enclosure. 


7 Generator shall be equipped with an NFPA 110, 12-light monitor and 
meter package as indicated below: 
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MFACCRF


a AC volt/ammeters w/phase selector switch. 
b Dual scale frequency/tachometer 
c A/C rheostat with ±5% output voltage adjustment. 
d Light indicators w/alarm contacts as follows: 


 
(1) Generator run (green) 
(2) Low oil pressure alert (yellow) 
(3) High coolant temp alert (yellow) 
(4) Low oil pressure alarm (red) 
(5) High coolant temp alarm (red) 
(6) Overcrank shutdown (red) 
(7) Overspeed shutdown (red) 
(8) Switch Off, Auto-start mode off (flashing red) 
(9) Low coolant temp (yellow) 
(10) Low fuel (yellow) 
(11) Two (2)Auxiliary fault indicators (red lights) 


 
(a) Fuel leak detection 
(b) Unused spare indication 


 
Alarms 2 through 11 shall be tied to a common failure alarm and 
routed to the control panel dialer as a “generator failure” - channel 
13.  


 
 


B Engine:  The engine shall be the product of Caterpillar, Kohler, or Cummins 
and shall be a model that has been manufactured and successfully operated 
for a period of one year. 


 
1 The engine shall be of the four-cycle type, multi-cylinder, and capable 


of starting solely on No. 2 diesel fuel. The engine shall develop its 
respective rated horsepower at 1800 rpm. Rating shall be in 
accordance with the requirements of the Diesel Engine 
Manufacturer's Association of 85-degrees and elevation of 1500-feet. 


2 Maximum or gross engine horsepower to produce standby generator 
KW ratings is unacceptable. Minimum engine horsepower at 1800 
rpm will be determined by the formula below: 
 


( )[ ]EFFKWHP +++×÷= 746.0  2132 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
2141 


Where,  
 
HP    = Minimum Engine Horsepower 
KW  = Generator Rating in Kilowatts 
EFF  = Gen-Set Efficiency 
RF    = Radiator Fan Horsepower 
ACC = Accessory Horsepower 
MF   = Manufacturing Tolerance 
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3 The engine shall be equipped with a 12 or 24-volt electrical starting 
system capable of starting cold on No. 2 diesel fuel. Engine shall 
automatically start on power failure and transfer to standby power and 
retransfer to normal power upon restoration. Engine shall be equipped 
with all auxiliaries recommended by the Manufacturer for proper, sure, 
quick starting of the engine including coolant heater as a cold weather 
starting aid. 


4 Engine shall be liquid cooled via fin-tube radiator and engine driven 
blower fan. Radiator shall dissipate full load engine heat at a 110-
degree F ambient temperature using a 50% ethylene glycol solution.  
Radiator top tank temperature shall not exceed 205°F. 


5 Engine shall be equipped with an adjustable isochronous type 
electronic governor with stalled work capacity 50% greater than 
required. Governor shall be Woodward 2301 or equal by Barber 
Coleman. 


6 Combustion exhaust shall be routed via a critical or hospital grade 
silencer and terminated with a hinged rain cap. Silencers furnished 
integrally with the sound attenuating weather housing are equally 
acceptable. 


 
C Alternator:  Alternator shall be the product of an established generator 


manufacturer and shall be a model that has been manufactured and 
successfully operated for a period to sufficiently establish its reliability. 


 
1 Design shall be revolving field, single bearing, 4-pole, brushless, drip-


proof construction. Temperature rise shall be no greater than 130°C at 
rated output. 


2 Output shall be reconnectable, 12-lead type. 
3 Excitation system shall employ a Permanent Magnet Generator 


(PMG) and shall provide 300% short circuit capacity for a 10 second 
duration to provide a reliable source of excitation power for optimum 
motor starting and short circuit performance. 


 
D Batteries & Charger:  Heavy-Duty lead-acid batteries and charger shall be 


provided with generator and mounted within weather enclosure. 
 


1 12 or 24-volt battery system shall be provided to match engine 
cranking system. Capacity shall be for at least three cranking cycles 
(each cycle consisting of three 10-second cranks with five-second rest 
period between each crank), total cranking time of 160 seconds. 


2 An automatic "float" type battery charger shall be provided to maintain 
the batteries at normal capacity and to recharge batteries after 
cranking. 


 
a The charger shall have fused 120-volt input with fused 12 or 


24-volt output with ammeter/voltmeter displays. 
b Regulated DC output with complete isolation from A.C. input to 


prevent battery in event of failure. 
c Unit shall be capable of recharging a completely discharged 


battery in eight hours or less. 
d The charger shall be U.L. listed and labeled. 
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E Sound Attenuated Housing:  A weather enclosure with noise attenuation 


features shall be furnished to limit the combined engine & exhaust noises 
produced by the generator. All generator installations shall limit noise to 75 
dBA (average readings taken at 8 positions, measured 23’ (7m) from unit 
centerline in a free field environment). 


F Automatic transfer switch (ATS):  ATS shall be enclosed contactor type unit.  
Unit shall be continuous rated for all load types and furnished with all 
necessary contacts, relays and accessories required for proper operation. 
Transfer switches utilizing molded case or insulated case circuit breakers 
shall not be acceptable. 


 
1 ATS enclosure shall be weather/corrosion resistant stainless steel 


with UL-3R (or NEMA 4X) listing. 
2 ATS control shall be such that the engine shall continue to run for five 


minutes after retransfer to normal power and then shut down. 
3 ATS shall be furnished with 7-day exerciser clock for unattended 


exercising of engine. 
4 Auxiliary control and status contacts shall be furnished for generator 


starting, shutdown & off-site monitoring. 
 


G Low-Profile Platform or Sub-Base Fuel Storage Tank:  Fuel storage tank of 
capacity indicated on drawings shall be of double-wall construction to provide 
secondary containment of fuel in the event of a weld, seam or other failure in 
the storage sections of the tank. The secondary containment shall provide at 
least 10% of the storage tank capacity. Tank capacity shall be of sufficient to 
provide no less than 24 hours of operation at the generator’s full rated load.  
All materials shall be new and rust free and shall meet ASTM A36 Standards.  
On smaller units, sub-base type tanks are permitted if no generator controls, 
meters or breaker handles will be more than 6’ above finished grade. For 
larger generators, a platform type tank shall be furnished providing a non-skid 
standing surface (18” minimum width) around the perimeter of the generator’s 
weather housing. The overall enclosure should not be more than 8 feet in 
height. 


 
1 Tank design shall incorporate structural steel channels or I-beam side 


rails common to both the fuel tank and the secondary confinement. 
Top and bottom of both the fuel tank and secondary confinement 
sections shall be 10-gauge minimum sheet steel. Secondary 
confinement section of tank shall have a minimum depth of three 
inches. 


 
a All internal cross members shall be sized to support the 


specified generator and all necessary appurtenances. Cross 
members shall be designed to allow free and equal flow of fuel 
through the storage tank and the secondary confinement 
section. 


b A "stub-up" sleeve shall be provided through both the main 
fuel tank and secondary confinement section. Sleeve shall be 
12-inches square and shall not compromise the secondary 
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containment criteria. Sleeve shall be located below the output 
circuit breaker and generator control panel. 


 
2 Construction of the tank shall be in two steps. The fuel tank section 


shall be constructed, deburred and pressure tested. The secondary 
containment section then shall be constructed, deburred and pressure 
tested. 


 
a Pressure tests shall be at 10 PSI minimum. Any defects shall 


be repaired and retested. 
b All welds shall be continuous MIG or dual shield type. 


 
3 The tank shall be equipped with the following fittings and 


appurtenances: 
 


a 2-inch N.P.T. manual fill pipe with cap located outside of 
enclosure. 


b Mechanical fuel level sight located to allow monitoring during 
filling and to prevent over filling. 


c Fuel supply and return fittings. Flexible fuel lines shall be 
provided between tank and engine. 


d 3/4-inch N.P.T. vents with screened mushroom caps shall be 
provided for fuel storage and secondary containment sections 
of the tank. 


e A leak detection device mounted in the secondary containment 
section of the tank with dry contacts for annunciation at the 
engine panel shall be provided. 


f Provide low fuel alarm contacts to indicate at the engine panel 
when there is only three hours fuel remaining in the tank. 


 
8.03 Execution 
 


A Shop Drawings, Manuals & Submittals:  Drawings, details, and instructions 
necessary for installation of the generating unit and accessories shall be 
submitted prior to the purchase of any equipment. Such documents shall 
indicate compliance with performance specifications for loads served. The 
Contractor shall furnish operating and maintenance instructions and manuals 
and dimensional drawings. 


B Personnel instructions:  Provisions shall be made for instruction of Owner's 
operating personnel during the construction period, and a concentrated 
instruction course during the final check and acceptance test stages. 


C Field tests:  The engine generator sets shall first be broken in, in accordance 
with the recommendations of the Engine Manufacturer, and all safeties 
checked. After this the set shall be run two hours at 75% rated load, and then 
immediately after by two hours at 100% rated load. Voltage performance 
shall be verified. Any problems or deficiencies found shall be corrected and 
test repeated until satisfactory. All required instrumentation for testing shall 
be provided. 


D Fuel:  Upon installation of the tank, the Electrical Contractor shall fill the tank 
with diesel fuel and refill the tank at completion of testing and operation just 
prior to acceptance of the Project. 
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8.04 Guarantee and Service 
 


A Guarantee:  All equipment and wiring shall be guaranteed against defects in 
materials and workmanship for a two year period from the activation of the 
system. 


B Service: the Manufacturer’s factory trained service representatives shall 
perform all service.  


 
1 Routine warranty service for the equipment will be performed during 


normal working hours, (Monday thru Friday, 8:00 a.m. to 5:00 p.m., 
excluding City of Charlotte holidays). Emergency service provided at 
times other than stipulated above shall be provided from the same 
source at no additional cost to the Owner. 


2 The Manufacturer shall have a service facility within 120 miles of the 
Charlotte CBD with effective dispatching to assure a maximum two-
hour on-site response to the Owner's request for service. The 
Manufacturer shall demonstrate this capability to the Owner and shall 
provide this minimum response under all reasonable circumstances. 


3 Upon satisfactory completion of all tests the Manufacturer's 
representative shall present to the Owner a proposal to provide semi 
annual inspection, service and testing of the system. 








DRAFTING STANDARDS 1 


The purpose of these standards is to define a minimum standard of drafting for CMU projects. These 2 
standards are essential for seamless coordination. Drawings will be returned that do not meet these 3 
standards at no additional cost to CMU. Construction plans must delineate proposed work with 4 
sufficient design detail and essential information for the contractor to make an intelligent bid and do the 5 
intended work. Right‐of‐way maps and Encroachment maps must contain sufficient detail and essential 6 
information adequate enough to explain the intended construction plans. 7 


Final drawings approved for construction must be accompanied with the corresponding CAD files. These 8 
CAD files must contain all xrefs, fonts, and raster images that are associated with the drawing. The 9 
media (CD,DVD, or other) must be labeled with Project Name, Project Number, and Consultants name. 10 
All drawings must be purged completely to remove all unused blocks, dimension styles, layers, line 11 
types, plot styles, text styles, etc. 12 


The standard symbols and line weights used in drafting CMU water and sewer plans are given on the 13 
following pages. A legend of symbols is required with each set of construction plans and where 14 
additional symbols are required; they shall be clearly defined and included in the legend. Abbreviations 15 
used on the drawings must be industry standard recognized abbreviations and must be consistent 16 
throughout the construction documents. 17 


The standard scale for CMU construction drawings is 1”=40’ in plan view and 1”=4’ in profile. Expanded 18 
detail drawings should be used whenever needed to clearly convey design details. All drawings must be 19 
printed to scale. Standard sheet size shall be 24”x36” for construction and 8‐1/2 x 14” for right‐of‐way 20 
and encroachment maps. All drawings must be on standard CMU sheets and must contain the standard 21 
CMU title block format. All the information on the title page must be complete. All drawings shall be in 22 
engineering units (feet), unless otherwise specified. These drawings must be created at full size 1 unit = 23 
1 unit in model space.  Match lines shall be placed at even stations. Show scale on vicinity map. Vicinity 24 
map shall be shown with north up. Show the north arrow also. 25 


CAD or manual drawings are acceptable, but manual drawings must be neat, and the lettering must be 26 
clearly legible. All plans must be in ink on mylar or vellum. The CMU symbols library, title block and 27 
layering formats are available in Auto Cad upon request. All drawings must use CMU symbols and title 28 
block.  All CAD drawings must comply with CMU Layering formats.  29 


Elevations must be shown at the left side of the profile section. Station numbering should increase from 30 
left to right and should be approximately above the corresponding plan view stationing. Both plan and 31 
profile must be shown on the same sheet. Sewer line drawings should run from left to right upstream. 32 


Structures and appurtenances (vaults, manholes, hydrants, valves, piers, etc.) should be labeled in plan 33 
and profile with station number and standard detail reference if applicable. 34 


All underground obstructions are shown on both plan and profile (if applicable). Vertical clearance 35 
requirements are shown in profile and any requirements for Ductile Iron Pipe are shown. 36 







Pipe sized are shown on plan view and properly scaled on profile. Distance of water main from edge of 37 
pavement is shown. Drainage ditches are shown with direction of storm runoff. Erosion control devices 38 
are shown in plan view and properly labeled. 39 


Bearing on sewer lines shall be labeled in the upstream direction. 40 


Registered Professional Engineer / Professional Land Surveyor stamps and certifications are required on 41 
hard copies. 42 


 43 


Subdivision sewer plans shall include lateral locations only to show how each lot will be served. It shall 44 
be noted on the plans that exact lateral locations area determined during construction, and that exact 45 
locations are required for as built records. Water service connections shall not be shown on plans but 46 
exact installed locations are required for as built records.  47 


It is the responsibility of all Consultants and Project Managers to strictly maintain the layering structure 48 
and data held within the layers as set out in these standards. 49 


Right‐of‐Way Map Standards 50 


A separate right‐of‐way map shall be prepared for each individual property crossed and must be signed 51 
and sealed by a registered NC Professional Land Surveyor.  All maps shall be on standard CMU sheets, 52 
shall conform to the requirements of standards of practice for land surveying in North Carolina, Section 53 
21‐56.1600 of the Board Rules and shall contain the following: 54 


a. Entire Property Boundary shall be shown on the map with the proposed right‐of‐way clearly shown. In 55 
instances where this is not possible on one sheet, multiple sheets must be used. The right‐of‐way details 56 
may be shown by separate insets at reduced scales. Not to scale insets may be used when necessary to 57 
clearly convey details. A standard right‐of‐way detail must be shown on all sheets. 58 


b. Every point where the sewer/water center line or right‐of‐way (when the center line does not cross 59 
the subject property) crosses a property line must be tied to an identifiable property corner.  60 


c. The Right‐of‐way parcel number for the affected property shall be shown with a solid triangle with the 61 
right‐of‐way number in the center of the triangle. The property owners name, current tax code, 62 
deed/map reference, street address must be labeled. The same information should be shown for 63 
adjoining parcels with a dashed triangle and if applicable the right‐of‐way number. Parcels on the 64 
project shall be numbered sequentially, beginning with # 1 at the downstream end or from the 65 
beginning of the project.  66 


An accurately positioned north arrow coordinated with any bearings shown on the plat.  Indication shall 67 
be made as to whether the north index is true, magnetic, North Carolina grid ('NAD 83' or 'NAD27'), or is 68 
referenced to old deed or plat bearings.  If the north index is magnetic or referenced to old deed or plat 69 
bearings, the date and the source (if determined) shall be clearly indicated. 70 







The widths for permanent rights‐of‐way and temporary construction easements must be shown and 71 
labeled, showing the total width and the distance from the centerline of the utility to the permanent 72 
rights‐of‐way or temporary construction easement. 73 


All manhole locations must be shown. Label bearings and distances along lines. 74 


All maps must be on 8‐1/2” x 14” vellum or mylar with a standard CMU title block. 75 


Title block must be complete, showing Project Name, Current property owners name, Job Number, File 76 
Number, scale, surveyed by, designed by, drawn by and date. 77 


A vicinity map and north arrow must be clearly shown on the map. 78 


Proposed rights‐of‐way must be shaded and temporary construction easements clearly labeled. 79 


All rights‐of‐way maps must show a standard right‐of‐way detail. 80 


 81 







