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SECTION 01010 
GENERAL REQUIREMENTS 

PART 1 GENERAL 

1.1 SCOPE 

These general requirements form a part of all the technical 
divisions of these specifications. 

PARSONS. has prepared these specifications. In all cases where 
the words "A/E Subcontractor" appear in these specifications, it 
shall be understood to refer to PARSONS or to such other 
individuals or organizations acting within the scope of the 
specific duties entrusted to them. 

In all cases where the terms Vendorii or "Seller" or 
Wanufacturer" or similar terms appear in these specifications or 
in the appendices to these specifications, they shall be 
understood to refer to an individual or firm(s) providing 
materials, equipment, or services, as noted, under a subcontract 
to Fernald Environmental Restoration Management Corporation 
(FERMCO) . 

In all cases where the term flSubcontractorii appears in these 
specifications, it shall be understood to refer to the 
Construction Contractor or Subcontractor. 

In all cases where the words "Owner's Agent" or "Construction 
Manager" appear, they shall be understood to refer to FERMCO. 

The Subcontractor shall .perform all construction acceptance tests 
as coordinated and supervised by FERMCO. In addition, before the 
final acceptance of the work, the Subcontractor shall perform an 
integrated system construction acceptance test as coordinated and 
supervised by FERMCO. 

The Subcontractor shall provide written procedures for FERMCOIs 
review and approval of all tests to be performed as identified in 
the drawings and specifications. These procedures shall provide 
detailed step-by-step operations with sign-off columns and shall 
be submitted and approved prior to testing. 

Date: 08/23/95 
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Generally, all field test instruments shall hav,e been calibrated, 
within 12 months prior to use on this subcontract, 
calibration laboratory whose calibration equipment and 
instruments are fully traceable to National Institute of Science 
and Techology (NIST) standards. The Subcontractor shall provide 
individual certification of calibration and NIST standards 
traceability for all field test instruments used on this 
subcontract. 

by a 

All work shall be accomplished in accordance with the following 
code requirements: 

A. Ohio Basic Building Code (OBBC) 1995. 

B. Uniform Building Code (UBC) 1994. 

C. Code for Safety to Life from Fire in Buildings and 
Structures (NFPA 101, Life Safety Code) - 1994. 

D. All other National Fire Protection Association (NFPA) 
Codes - All  inclusive, including 1995 revisions. 

1.2 SITE AND SCOPE 

The intent of these specifications is to provide all work 
required and necessary to provide site work and underground 
utilities for site preparation/underground utilities. 

The Subcontractor shall provide all labor, services, materials, 
and equipment, and shall do all work necessary to accomplish this 
within the limits of work as defined in the accepted bid and/or 
contract. 

1.3 

A. 

Date: 
Rev. : 

LISTS OF MA!L'ERIALS, MANUFACTURERS, OR EQUIPMENT 
SUPPLIERS 

The listing of materials, ehipment, manufacturers' 
names, or equipment suppliers in these specifications 
in no way precludes the offerer from proposing 
alternate materials, equipment, manufacturers' names, 
or equipment suppliers of any of the items to be 
furnished within the scope of these specifications. 
These lists are intended to identify the types and 
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general quality of those items that will be included.in 
the offerer's proposal. It is the offerer's 
responsibility to propose the materials, manufacturers' 
names, or equipment that is best suited for this 
project in combined terms of quality and price. 

1.4 SUEMITTALS - SHOP DRAWINGS, SAMPLES, AND OTHER DATA 

A. Refer to Part 6 ,  Statement of Work, in the Invitation 
for Bid for submittal requirements as listed on the 
Documentation Requirements Form. 
conformance with these requirements will be returned 
without review for correction and resubmittal: 

Any submittals not in 

1. Submittals for unrelated items shall not be 

2 .  

3 .  

4. 

included in the same transmittal, and each 
separate submittal shall be coordinated and shall 
include all drawings and data required for the 
item or system covered. 
Submittals shall indicate project name; 
identification by specification division, section, 
subsection, and article under which equipment or 
material is described; and by name, number, and 
intended use as designated by contract drawings 
and specifications. Each submittal, if required 
by the specification, shall contain certificates 
of conformance for all items, certifying that the 
materials and equipment'specified meet contract 
requirements. 
When more than one item of equipment is included 
on a single drawing or catalog cut, each project 
equipment item must be separately identified 
thereon, with clear delineation as to which model 
or catalog number, or performance data applies to 
each project item. 
Assemble and submit, if required, in logically 
arranged folders, the following: 
a. A l l  instruction bulletins, diagrams, 

lubrication schedules, operating 
instructions, parts lists, and pamphlets for 
equipment and apparatus furnished, including 
vendor's or manufacturer's recommended 
procedure for lifting, handling, and 
installing equipment. 

Date: 08/23/95 01010 WBS No.: 1.1.1.1.4.3 
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5. 

6 .  

7. 

8. 

9. 

' 10. 

11. 

12. 

13. 

Submittals for equipment shall include 
manufacturer's catalog "cut sheets" or similar 
information bulletins indicating the model number 
or catalog number, ratings, size, weight, and 
performance curves and data. 
point on curves and tabular data for each piece of 
equipment that curves or data represent. 
Submit wiring diagrams or connection diagrams for 
equipment items, accompanied by adequately defined 
symbols list. Schematic and wiring diagrams must 
be prepared in accordance with ANSI/IEEE 
Publication Y32E, "Electrical and Electronics 
Graphics Symbols and Reference Designations." 
Individual 8-1/2 by 11-inch elementary and wiring 
drawings are not acceptable. 

' Indicate all performance data, construction 
material finishes, and modifications to 
manufacturer's standard design specified. 
Locate termination points for all required 
external wiring. 
Indicate roughing-in, foundation, and support 
point dimensions. 
Submit written test procedures for all required 
testing. Include criteria for acceptable 
performance. Submit test reports after completion 
of tests. 
Submit Material Safety Data Sheets ( M S D S s ) ,  if 
required, for all cutting oils, caulks, sealants, 
lubricants, paints, etc., and all other similar 
compounds. 
The A/E Subcontractor's review of such submittals 
shall not relieve the Subcontractor from any 
responsibility for deviations from contract 
drawings or specifications, unless the 
Subcontractor has in writing called the A/E 
Subcontractor's attention to such deviations at 
the time of submission, nor shall it relieve the 
Subcontractor from responsibility for errors of 
any sort in the submittals nor from responsibility 
for the proper fitting and construction of the 
work. 
Submittals will be reviewed with respect to such 
factors as quality of draftsmanship, legibility, 

Indicate operating 
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and evidence that the Subcontractor is aware of 
the necessity and importance of adequately 
detailing and illustrating special features and 
conditions relating to the work. 
Subcontractor determines that the data submitted, 
in part or in whole, is not within the purview of 
the A/E Subcontractor's review, such submittal, or 
part thereof, will be returned to FERMCO 
unchecked. Dimensions, sizes, construction 
details, and directive notes shown will be 
reviewed for accuracy, compliance with the 
specifications, adequacy, inferferences, etc., on 
a spot check or incomplete basis to establish that 
the Subcontractor has given such factors careful 
attention. 
Any changes marked on submittals during review 
will be for the purpose of indicating the 
requirements of the contract documents, and no 
change in the contract amount is authorized by 
such markings. 
When submittals are found to be satisfactory with 
respect to the above factors and within the scope 
of the review outlined above, they will be 
returned by FERMCO to the Subcontractor bearing 
certificate attachment permitting the 
Subcontractor to employ them in the furtherance of 
the Subcontractor's work under the contract, but 
only with the express understanding that such 
permission shall not relieve the Subcontractor of 
the responsibilities for the full performance of 
the work required under the contract in 
conformance with the contract documents governing 
such performance, nor for any other deficiencies 
in the submittals such as inaccuracies, 
discrepancies, omissions, interferences in the 
work itself, or with the work of other 
contractors, whether or not such deficiencies were 
observed or noted in the course of the review of 
the shop drawings. 

dimensions required. for shop drawings. 

If the A/E 

1 4 .  

15. 

16. The Subcontractor shall verify all field 

Date: 08/23/95 
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B. 
\ 

Submittal Requirements: Submittals required include 
drawings and/or data for all items listed below; refer 
to Attachment 1 of this specification section: 
1. "AA" designates that shop drawings and pertinent 

performance data and curves are required. 
2 .  "BB" designates that catalog data and pertinent 

performance data and curves are required. 
3 .  "CC" designates that these items are to be 

included on a listing giving the manufacturer and 
a brief type description for each item. Such 
listing shall be submitted after notice to 
proceed, unless noted otherwise by FERMCO. Note 
that shop drawings or catalog data may also be 
required for items included on this list. 

4 .  "DD" designates that samples of finishes are 
required with full range of color choices and/or 
patterns submitted. 

5. "EE" designates that physical samples of materials 
are required. 

6 .  "FF" designates that individual certifications for 
conformity to qualifications and standards 
specified are required. For equipment items, this 
indicates that certified equipment drawings are to 
be submitted. 

contain specific submittal requirements. 

required. 

7. "GG" designates that the technical specifications 

8 .  I'HH" designates that engineering calculations are 

9. aIIn designates that spare parts list is required. 
10. IrJJn designates that an installation, operation, 

and maintenance manual is required. 
11. "HH" indicates that manufacturer's material safety 

data sheets are required. 
12. ''LL" indicates that test reports are required for 

tests noted in the technical specifications. 
13. "MM" indicates that wiring diagrams for power, 

signal, and control wiring are required. 
14. 'INN" indicates that schematic piping diagrams, 

with sizes and components shown, are required. 

/ 
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1.5 

A. 

B. 

C. 

D. 

E. 

OPERATING MANUALS AND SPARE PARTS LISTS 

Copies of a priced recommended spare parts list shall 
be submitted prior to the shipment of any item of 
equipment. 

An Installation, Operation, and Maintenance (IOM) 
Manual shall be prepared so as to provide optimum 
operation and maintenance of the equipment and systems 
being furnished . 
The cover of the IOM Manual shall include the following 
information: 
1. Project Title - 

3 .  A/E Subcontractor - PARSONS. 
4. Construction.Manager - FERMCO. 
5 .  Subcontractor (Name of Subcontractor, if any). 

2. WBS NO. - 

The IOM Manuals shall be bound into one or more volumes 
for ease of handling and shall have an index. The 
manual shall include descriptive literature, drawings, 
performance curves and rating data, test reports, and 
spare parts lists. The maintenance section shall 
divide maintenance procedures into two categories, 
"Preventive Maintenancell and "Corrective Maintenance," 
and a subsection for "Safety Precautions." Preventive 
maintenance shall include cleaning and adjustment 
instructions. Corrective Maintenance shall include 
instructions and data arranged in the normal sequence 
of corrective maintenance (i.e., troubleshooting) 
(logical effect to cause), then repair and replacement 
of parts, then the parts list. Safety Precautions 
shall comprise a list of safety precautions and 
instructions to be followed before, during, and after 
making repairs, adjustments, or routine maintenance. 

Submit complete sets of final, approved manuals prior 
to the shipment of the equipment or system. 

Date: 08/23/95 
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1.6 

A .  

B. 

SPECIFICATION EXPLANATION 

General: The technical specifications are of the 
abbreviated, simplified, or streamlined type and 
include incomplete sentences. Omissions of words or 
phrases such as "the contractor shall,Ii "in conformity 
therewith," "shall be," "as noted on the drawings,lI 
"according to the plans," "the," and IIa11" are 
intentional. Omitted words or phrases shall be 
supplied by inference in the same manner as they are 
when a "note" occurs on the drawings. 

4 

The Subcontractor shall provide all items, articles, 
materials, operations, or methods listed, mentioned, or 
scheduled either on the drawings, or specified herein, 
'or both, including all labor, materials, equipment, and 
incidentals necessary and required for their completion 
and installation. 

For convenience of reference and to facilitate the 
letting of contracts, the specifications may be 
separated into titled divisions. 
however, shall not operate to make the engineer an 
arbitrator to establish the limits of subcontracts in 
any manner. The following defines the separation's 
referred to in the specifications. 
1. Division: Separate numbered division of 

specifications (e.g. ,. Div. 16) 
2. Section: Separate numbered section of a 

division (e.g., Sec. 16020) 
3. Article: Separate numbered article of a 

subsection (e.g., Article 2.1) 

Such separations, 

Definitions: Certain terms and words as used 
throughout the specifications shall be defined as 
follows, unless otherwise particularly specified: 
1. "Provide : Furnish and install, complete,. in. 

2. rfIndicatedll: As shown on the drawings and/or 
place. 

specified. 

Date: 08/23/95 
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3 .  "Directed, " 
"Authorized," 
"Permitted": Shall be as directed, authorized, 

or permitted by FERMCO. 

A-E/Subcontractor or FERMCO. 
4 .  "Selected": Shall be as selected by the 

5. "satisfactory, 
"Acceptable": Satisfactory or acceptable to 

FERMCO . 
6. "Necessary, 

"Required, " 
"Suitable": As necessary, required, or suitable 

for the intended purpose as 
determined by FERMCO. 

specified. 
7 .  "Submit": Submit to FERMCO unless otherwise 

In all cases where the words "or equal" appear in these 
specifications, they shall be understood to mean "or 
approved equal. " 

1.7 ABBREVIATIONS FOR REFEREXCgD STANDARDS AND 
SPECIFICATIONS 

A. The following list denotes abbreviations used in the 
technical portions of these specifications: 

Abbreviation Authoritv 

AASHTO 

ACI 
ADC 
AGC 

AISC 

AIS1 
AMCA 

ms I 

Date: 08/23/95 
Rev.: A RE: AS 

American Association of State 
Highway and Transportation 
Officials. 
American Concrete Institute 
Air Diffusion Council 
Associated General Contractors of 
America 
American Institute of Steel 
Construct ion 
American Iron and Steel Institute 
Air Movement and Control 
Association 
American National Standards 
Institute 
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Abbreviation 

APA 
ARI 

ASCE 
As- 

Asm 

ASTM 

AWS 
AWWA 
CFR 
DHI 
FGMA 
FM 
GA 
ICBO 

IEEE 

IMIAC 

MBMA 

NAAMM 

NCMA 

NEMA 

NFPA 

NIST 

NPCA 

ODOT 
PCA 
PCI 

Date: 08/23/95 
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Authority 

American Plywood Association 
Air Conditioning and Refrigeration 
Ins ti tute 
American Society of Civil Engineers 
American Society of Heating, 
Refrigerating, and Air Conditioning 
Engineers 
American Society of Mechanical 
Engineers 
American Society for Testing and 
Materials 
American Welding Society 
American Water Works Association 
Code of Federal Regulations 
Door and Hardware Institute 
Flat Glass Marketing 'Association 

~ Factory Mutual System 
Gypsum Association 
International Conference of 
Building Officials 
Institute of Electrical and 
Electronics Engineers 
International Masonry Industry All- 
Weather Council 
Metal Building Manufacturers 
Association 
National Association of 
Architectural Metal Manufacturers 
National Concrete Masonry 
Association 
National Electrical Manufacturers 
Association 
National Fire Protection 
Association 
National Institute of Science and 
Technology 
National Paint and Coatings 
Association 
Ohio Department of Transportation 
Portland Cement Association 
Prestressed Concrete Institute 

I 
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Abbreviation Authoritv 

PDCA 

PS 

SDI 
SDI 
SIGMA 

SJI 
SMACNA 

SSPC 
UL 

Painting and Decorating Contractors 
of America 
United States Department of 
Commerce, Voluntary Products 
Standards 
Steel Deck Institute 
Steel Door Institute 
Sealed Insulating Glass 
Manufacturers Association 
Steel Joist Institute 
Sheet Metal and Air Conditioning 
Contractors National Association 
Steel Structures Painting Council 
Underwriters Laboratories, Inc. 

1.8 WARRANTIES 

A. Execute and assemble documents from subcontractors, 
suppliers, and manufacturers. 

B. Refer to FERMCO's "General Terms and Conditions,11 in 
the Invitation for Bid. 

END OF SECTION 
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SECTION 01011 
SCHEDULE OF DRAWINGS 

1.1 

A. 

DRAWINGS 

The following drawings are hereby made a part of this 
contract : 

Drawins Number 

94X-5900-X-00925 
94X-5900-X-00926 
94X-5900-X-00927 
94X-5900-6-00899 

94X-5900-G-00898 

94X-5900-6-00906 
94X-5900-6-00908 
94X-5900-G-00900 
94X-5900-G-00910 

94X-5900-6-00902 
94X-5900-G-00909 
94X-5900-G-00911 
94X-5900-6-00913 

94X-5900-G-00912 

94X-5900-G-00924 
94X-5900-F-00919 

94X-5900-N-00921 

94X-5900-N-00920 

94X-5900-3-00938 

Drawins Title 

Project Title Sheet 
Drawing Index 
Legend and Symbols 
Civil - Site Plan - Plant Layout 
and Access 
Civil - Utility Plan - Layout of 
Utilities and Tie-Ins 
Civil - Grading and Drainage Plan 
Civil - Storm Drain Profiles 
Civil - Waterline Profiles 
Civil - Sanitary Sewer and Utility 
Profiles 
Civil - Details - Sheet 1 of 2 
Civil - Details - Sheet 2 of 2 
Civil - Sanitary Sewer Details 
Civil - Stormwater Management 
Details - Sheet 1 of 2 
Civil - Stormwater Management 
Details - Sheet 2 of 2 
Civil - Waterline Details 
Mechanical Process - Utility Flow 
Diagram - Underground Utilities 
Mechanical Process - Piping and 
Instrumentation Diagram - Symbols 
and Legend Sheet 
Mechanical Process - Piping and 
Instrumentation Diagram - 
Underground Utilities 
Electrical - Electrical Site Plan - 
Underground Ductbank Routing 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

1.2 

A. 

B. 

C. 

D. 

E. 

1 . 3  

A. 

Date: 
Rev. : 

SECTION 02100 
SITE CLEARING AND DEMOLITION 

GKNERAL 

SECTION INCLUDES 

Remove surface debris. 

Remove paving. 

Clear and grub site only where, construction is 
affected . 
Remove fencing as shown on the drawing. 

Remove 30-inch RCP storm sewer as shown on the 
drawings. 

Remove only underground and aboveground utilities as 
designated. 

Topsoil excavation. 

Dust control. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

Section 02600 - Storm Drainage. 

Section 02830 - Fences. 

Section 02900 - Seeding. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

08/23/95 
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1.4 RgPERENCES 

A. 

1.5 

A .  

1.6 

A. 

B. 

C. 

Fernald Procedure EP-0003 Unexpected Discovery of 
Cultural Resources. 

QUALITY ASSUNWCE 

Erosion and sedimentation control shall comply with 
requirements of Sections 02200 and 02900. 

SUBMITTALS 

Provide submittals as required by Section 01010. 

Prior to the placement of debris into containers, the 
Subcontractor shall submit a detailed waste handling 
plan in accordance with the subcontract, Part 6, Scope 
of Work, for approval by FERMCO. 

Submit traffic control plan and details on the type of 
barricade to be used. 

D. Prior to initiating site clearing or earth-moving 
operations, the Subcontractor shall submit a dust 
control plan for approval by FERMCO. Along with the 
plan, the manufacturer's Material Safety Data Sheets' 
recommendations for material handling and usage for any 
proposed additives within the water sprays shall be 
submitted. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Chemical additives for the control of dust emissions 
shall be handled and stored according to the 
manufacturer's recommendations. 

1.8 SEQUENCING AND SCHEDULING 

A. Coordination: 
1. Coordinate clearing work with FERMCO. 
2. Sequence clearing work with erosion control 

measures st'ated in Sections 02600 and 02900. 

Date: 08/23/95 
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PART 2 PRODUCTS 

2.1 MATERIALS 

A. Dust control materials shall be nonhazardous. Water 
shall be potable. 

2.2 EQUIPMENT 

A. Access control barricades are to be portable so they 
can be moved daily to allow through traffic during non- 
work periods. They should be marked with 4-inch to 8- 
inch-wide reflective orange and white diagonal stripes. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Verify that existing utilities designated to remain are 
staked, flagged, and identified. 

B. A l l  work to follow Fernald Procedure EP-0003. 

3.2 ERECTION/INSTALLATION/APPLICATION 

A. Clearing: 
1. Clear only areas required for access to site and 

execution of work. Obtain written approval of 
clearing limits from FERMCO. 

2. Remove trees and shrubs within marked areas 
indicated. 

3. Clear undergrowth and deadwood without disturbing 
subsoil. 

4. Provide dust control using clean potable water to 
the satisfaction of FERMCO. 

B. Removal : 
1. Remove debris, rock, and extracted plant life. 
2. Remove existing fence as indicated on the 

drawings. Stockpile chain link in a tied roll and 
stack posts in a neat pile at a location on site 
determined by the FERMCO. Re-use existing fencing 
wire fabric. 

Date: 08/23/95 
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C. 

D. 

3 . 3  

A. 

B. 

C. 

D. 

*. 
L 134 

3. Existing 30-inch RCP line to be removed after new 
30-inch line is installed. 

Topsoil Excavation: 
1. Excavate topsoil from areas to be excavated or to 

receive fill. 
2. Stockpile in area designated on site to a height 

not exceeding 8 feet. Protect from erosion. 
Remove excess topsoil not re-used from the 
stockpile to a site designated by FERMCO. 

Excess Debris and Waste: 
Excess debris and waste generated as a result of the 
work shall be containerized by the Subcontractor as 
described in Part 6 ,  Statement of Work, of the 
Invitation for Bid. 

PROTECTION 

Locate, identify, and protect from damage all utilities 
that remain. 

Protect trees, plant growth, and features designated to 
remain as final landscaping. 

Protect survey benchmarks, monitoring wells, and 
existing structures from damage or displacement. 

Construct temporary roads and maintain existing 
roadways at the construction site, including dust 
control. 

END OF SECTION 
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SECTION 02200 
EARTHWORK 

PART 1 

1.1 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

1.2 

A. 

B. 

- c. 

D. 

E. 

F. 

G. 

H. 

GENERAG 

SECTION INCLqDES 

Site grading. 

Excavating. 

Backfilling and compacting. 

Landscape grading. 

Redistribution of topsoil. 

Sampling and testing. 

Trenching for utilities. 

Soil and aggregate materials. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02100 - Site Clearing and Demolition. 

Section 02300 - Boring and Jacking. 

Section 02600 - Storm Drainage. 

Section 02667 - Water Lines. 

Section 02700 - Sanitary. 

Section 02720 - Stormwater Managedent Basin. 

Section 02830 - Chain Link Fences. 

Date: 08/23/95 02200 WBS NO.: 1.1.1.1.4.3 
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I. Section 16118 - Underground Duct Banks, Ducts, and 
Manholes. 

1.3 REFERENCE DRAWINGS 

A. See Section 01011 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American Society for Testing and Materials (ASTM): 
1. ASTM C136-92 Standard Method for Sieve Analysis 

of Fine and Coarse Aggregates. 
2. ASTM D422-63 Standard Test Method for Particle- 

Size Analysis of Soils (reapproved 
1990). 

3. ASTM 0698-91 Test Method for Laboratory 
Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft- 
lbf/ft3) (600 kN-m/m3) . 
and Unit Weight of Soil in Place by 
the Sand-Cone Method. 

for Engineering Purposes (Unified 
Soil Classification System). 

6 .  ASTM D2922-91 Standard Test Methods for Density 
of Soil and Soil-Aggregate in Place 
by Nuclear Methods (Shallow Depth). 

Content of Soil and Rock in Place 
by Nuclear Methods (Shallow Depth). 

4. ASTM D1556-90 Standard Test Method for Density 

5. ASTM D2487-92 Standard Classification of Soils 

7. ASTM D3017-88 Standard Test Methods for Water 

B. State of Ohio, Department of Transportation (ODOT), 
Construction and Materials Specifications, January 1, 
1995. 
1. ODOT 200 Earthwork. 
2. ODOT 203 Roadway Excavation and Embankment. 
3. ODOT 207 Temporary Soil Erosion and Sediment 

4. ODOT 304 Aggregate Base. 
Control. 
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C. 

1.5 

A. 

B. 

C. 

D. 

E. 

1.6 

A. 

B. 

C. 

D. 

Fernald Environmental Restoration Management 
Corporation (FERMCO) Procedures : 
1. EP-0003 Unexpe,cted Discovery of Cultural 

Resources. 

SUBMITTALS 

Provide submittals as required by Section 01010. 

Materials Source: Submit name of imported materials 
suppliers. Change of source requires FERMCO's 
approval. 

Material suppliers shall be required to certify that 
supplied materials meet specifications prior to use. 

Accurately record actual locations of utilities (i-e., 
buried pipe, conduit, or cable) remaining, by 
horizontal dimensions, elevations or inverts, and slope 
gradients. Submit information on as-built drawings. 

Submit name and address of soil testing laboratory for 
approval. Provide FERMCO with copies of all lab field 
soil tests performed by soil testing laboratory within 
3 days from date of test. 

QUALITY ASSDRANCE 

Unless noted otherwise, all work shall be done in 
accordance with ODOT Section 200. 

All work shall be done in accordance with the 
requirements of FERMCO. 

The Subcontractor shall arrange and pay for the 
services of a qualified, independent soil testing 
laboratory. 

If tests indicate that the materials do not meet 
specified requirements, change the material and retest 
at no cost to FERMCO. 
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PART 2 

2.1 

A. 

B. 

C. 

D. 

E. 

PRODUCTS 

MATERIALS 

Every effort shall be made to re-use surplus materials 
generated by the project before importing material from 
off site. 

Subsoil Type S1: Excavated and re-used material; 
graded; free of lumps larger than 3 inches, rocks 
larger than 2 inches, and debris; conforming to ASTM 
D2487 Group Symbol CL, ML, CH. 

Subsoil Type S2: Imported material; graded; free of 
lumps larger than 3 inches, rocks larger than 2 inches, 
and debris; conforming to ASTM D2487 Group Symbol CL, 
ML, sc. 

Topsoil Type S3: Excavated and re-used material; 
graded; free of roots, rocks larger than 1/2 inch, 
subsoil, debris, weeds, and foreign matter not suitable 
for subsequent seeding operations and maintenance; 
conforming to ASTM D2487 Group Symbol OH. 

Coarse Aggregate Type A2: Conforming to ODOT Item 304 
- Aggregate Base: 
1. The aggregate shall be crushed carbonate, crushed 

gravel, crushed air-cooled slag, granulated slag, 
admixture of crushed and granulated slag, or other 
types of suitable materials meeting the 
requirements of this item. Crushed carbonate 
stone or mixtures of crushed and granulated slags 
shall meet the following gradation requirements: 

Date: 08/23/95 
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Sieve Size 

2 inches 

1 inch 

3/4 inch 

No. 4 

No. 30 

No. ,200 

F. 

PART 3 

3.1 

A. 

B. 

C. 

Percent Passing 

100 

70-100 

50-90 

30-60 

7-30 

0-13 

Fine Aggregate Type A3: Sand - natural river or bank 
sand; washed; free of silt, clay, loam, friable or 
soluble materials, and organic matter; graded in 
accordance with ASTM C136 and D2487; within the 
following limits: 

Sieve Size Percent Passing 

90-100 

No. 200 

EXECUTION 

PREPARATION 

The Subcontractor is responsible for all earthwork 
layout. 
1. FERMCO will provide horizontal and vertical 

control points, which shall be verified by the 
Subcontractor prior to starting work. 

2. The Subcontractor shall take necessary precautions 
to protect control points during the construction. 

Verify that survey benchmark and intended elevations 
for the work are as indicated. 

Identify and flag known utility locations which exist 
in the construction area. 

Date: 08/23/95 
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D. Maintain and protect existing utilities and monitoring 
wells to remain. 

E. The Subcontractor shall notify FERMCO when the actual 
conditions differ in any manner from that specified in 
the contract documents or when soft or spongy areas or 
other unusual soil conditions are encountered. 
Discontinue affected work until notified by FERMCO to 
resume work. 

F. No backfill shall be placed around or upon any 
structure/foundation until it is shown that the 
concrete has attained satisfactory strength. 

G. Install erosion and sediment control measures in 
accordance with Section 02600. 

H. All work shall follow FERMCO Procedure EP-00003. 

3 . 2  ERSCTION/INSTA~XATION/APPLICATION 

A. Excavation: 
1. Excavate subsoil required to accommodate 

foundations, slabs on grade, site structures, and 
construction operations. 

2. Slope banks to 2 horizontal to 1 vertical or 
flatter unless shored. 

3. Correct unauthorized excavation at no extra cost 
to FERMCO. 

4 .  Hand-trim excavation for structural slabs on 
grade. Remove loose material. 

5 .  Do not interfere with 45-degree bearing splay of 
foundations. 

6. Stockpile excess soil in the area designated on 
the contract drawings or as directed by FERMCO. 

7. Perform grading and other operations to maintain 
site drainage. 
accumulate in excavations under paving areas or 
equipment pads. 
ditches, dams, temporary pumps and piping, plastic 
coverings, tarps, or other methods acceptable to 
FERMCO. Construct stormwater basin first. 

- 

No water shall be permitted to 

Control water by means of 

Date:' 08/23/95 
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8. Areas that are disturbed or that lose firmness 
before concrete is poured shall be undercut, 
backfilled, and compacted as specified in Article 
3.3, Paragraph F. At the Subcontractor's option, 
a lean concrete (2,500 psi at 28 days) may be 
installed. 

9. If, during excavation, unknown debris, lumped 
subsoil, boulders, and rock up to 1/3 yd3 is 
encountered, it shall be removed and placed as 
directed by FERMCO. 

B. Topsoil Excavation: 
1. Excavate topsoil and stockpile clean topsoil in 

the area designated on the contract drawings. 

C. Trenching: 
1. Cut trenches sufficiently wide to enable 

2. Hand-trim excavation and leave free of loose 

3. 

4. Backfill trenches to required contours and 

5. Install trace wire as indicated in Section 02667. 

installation of utilities and allow inspection. _j 

matter. 
Support pipe during placement and compaction of 
bedding fill. 

elevations. 

D. Filling and Backfilling for all Excavations: 
1. Prepare subgrade as follows: 

a. Compact exposed subgrade to density 
requirements for subsequent backfill 
materials. 
Cut out soft areas of subgrade not capable of 
in situ compaction. 
fill and compact to density equal to or 
greater than requirements for subsequent fill 
material. 

b. 
Backfill with Type A3 

2. Backfill areas to contours and elevations shown. 

3. Do not backfill over,porous, wet, frozen, or 

4. Unsatisfactory subgrade: 

Use unfrozen and unsaturated materials. 

spongy subgrade surfaces. 

a. Where unsatisfactory subsurface conditions in 
an area of backfill are observed, excavate 

'Date: 08/23/95 
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unsatisfactory material to satisfactory 
subgrade as approved by FERMCO. 

specific area. 
for the area. 

b. Backfill with fill material required for 
Compact to density required 

5. Place and compact fill materials in continuous 
layers not exceeding 8 inches loose depth. 

6. Employ a placement method so as not to disturb or 
damage foundations or utilities in trenches. 

7 .  Maintain moisture content within *3 percent of 
optimum moisture as determined by ASTM D698. 

8 .  Backfill against foundations and pads as specified 
in Article 3.3, Paragraph F. 

9. Slope grade away from foundations and pads a 
minimum 1/4 inch per foot, unless noted otherwise. 

unsupported foundation walls. 
10. Backfill simultaneously on each side of 

E. Backfill Over Underground Utilities: 
1. Initial backfill from top of bedding to 1 foot, 

minimum above pipe, Type A3 material compacted in 
6-inch layers, minimum density 95 percent Standard 
Proctor (ASTM D698). 

2. Final backfill Type S1 or S2, A2, or A3 from top 
of initial backfill to subgrade, compacted to 95 
percent Standard Proctor (ASTM D698) . 

F. Placing Topsoil: 
1. Clean up and restore areas disturbed by and during 

construction operations and/or occupied by the 
Contractor's temporary facilities. Place a 
minimum of 4 inches of compacted topsoil on all 
such areas prior to final acceptance of the 
project by FERMCO. 

2. Prepare subsoil to eliminate uneven areas and low 
spots. Maintain lines, levels, profiles, and 
contours. Make changes in grade gradual. Blend 
slope into level areas. 

3. Remove large stones, roots, grass, weeds, debris, 
and foreign material while spreading. 

4 .  Roll placed topsoil. 
5. Leave stockpile area and site clean, raked, and 

with positive drainage, ready to be seeded. 
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Rev.: A RE: GC 

02200 WBS No.: 1.1.1.1.4.3 
8 of 11 ERA/CRU NO.: 4/P0-146 



c 

G. 

H. 

I. 

J. 

K. 

3 . 3  

A. 

B. 

Material Stockpiles: 
1. Stockpile materials on site at a location 

2 .  Separate differing materials with dividers, or 

3. 

designated by FERMCO. 

stockpile apart to prevent mixing. 
Direct surface water away from stockpile site to 
prevent erosion or deterioration of materials. 
Prevent silt migration at the stockpile perimeter. 
Provide stormwater runoff controls at pile to 
prevent sediment from leaving stockpile area. 

4. 

Dust Control: 
or other materials in accordance with Section 02100. 

Provide dust control using potable water 

Dewatering: 
1. Should dewatering be required, a written plan of 

drainage procedures shall be submitted to FERMCO 
for approval. 
Dewatering shall be achieved by gravity or by 
pumps. All methods shall be of sufficient 
capacity to keep excavations/trenches sufficiently 
dewatered. 

2 .  

Except as supplemented or otherwise modified herein 
and/or shown on the construction drawings, the entire 
work under this section shall be in compliance with the 
provisions of ODOT Items 203 and 207. 

The Subcontractor may use lean concrete, minimum 
compressive strength of 2,500 psi, to correct over- 
excavation. 

FIELD QUALITY ASSURANCE 

Proof Rolling: 
rolled to identify soft areas. 
by a pneumatic-tired vehicle with a minimum loaded 
weight of 20 tons. 

The existing subgrade shall be proof 
Proof rolling shall be 

Compaction testing will be performed in accordance with 
ASTM D698, ASTM D1556, ASTM D2922, and ASTM D3017. 

Date: 08/23/95 
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I Required Compaction 

1 3 4  

C. 

D. 

E. 

F. 

Grain size analysis shall be performed in accordance 
with ASTM D422. 

If compaction tests indicate that work does not meet 
specified requirements, remove work and replace at no 
additional charge to FERMCO. 

Frequency of Tests: 
1. Frequency of in-place density testing shall be 

whichever of the following requires the greatest 
number of tests: 
a. Once each day of work filling. 
b. Once every layer of fill. 
c. Once every 100 cubic yards of fill. 
d. Every 2,000 square feet under paving, slab on 

e. 
grade. 
Under each foundation at subgrade. 

The Subcontractor shall notify FERMCO of activities 
that will require testing/inspection, at least 24 hours 
prior to the start of such activities. 

G. Minimum Compaction Requirements: 

Location 

Under Slabs and Buildings (Fill 
Type A31 

Trenches 

A l l  other fill 
(Fill Type S1 or S2) 

100 percent Standard Proctor 
(ASTM D698) 

95 percent Standard Proctor 
(ASTM D698) 

95 percent Standard Proctor 
(ASTM D698) 

3 . 4  

A. 

B. 

Date: 
Rev. : 

ADJUSTING 

Grading and Filling: Plus or minus 1 inch of indicated 
finish subgrade at structures. Other areas graded to 
drain at plus or minus 3 inches. 

Top of Topsoil: Plus or minus 3 inches of required 
elevation or plane. 

08/23/95 
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3 . 5  

A. 

B. 

3.6 

A. 

B. 

C. 

D. 

E. 

F. 

CLEANING 

Remove soil stockpiles, leaving the area in a clean and 
neat condition. Grade and stabilize site surface to 
prevent freestanding surface water. 

Excess debris and waste generated as a result of the 
work shall be containerized by the Subcontractor as 
described in Part 6 ,  Statement of Work, of the 
Invitation for Bid. 

PROTECTION 

Grade excavation top perimeter to prevent surface water 
runoff from entering into excavation or to adjacent 
properties. 

Protect finished work and existing features, and 
landscaping which will remain. 

Reshape and recompact fills subjected to vehicular 
traffic to final grade and to compaction requirements 
given in Article 3.3. 

Protect excavations by methods required to prevent 
cave-in or loose soil from falling into excavation. 

Protect bottom of excavations and soil adjacent to and 
beneath foundation from freezing. 

Provide erosion and sediment control in accordance with 
Section 02600. 

END OF SECTION 

ERAFSl \VOLl :RSAPPS\RSDATA\SPECS\0U4\po-146\WBS11413\02200 
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SECTION 02300 
BORING AND JACKING 

\ 

PART 1 GENERAL 

This section covers materials and installation of fire 
protection (FQ) line, potable water line (DW), process water 
(TW), and electrical ducts under the K-65 slurry trench. 

1.1 

A. 

B. 

C. 

D. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

SECTION INCLUDES 

Excavation: The removal and disposal of the excavated 
material in conformity with the lines, grades, and 
dimensions shown on the drawings. 

Unauthorized excavation: Excavation not rehired by the 
specifications or drawings or not authorized in writing 
by FERMCO. 

Backfill: Backfill with Type S1 material as specified in 
Section 02200. Backfilling of pits shall be brought to 
the lines and grade existing before excavation. 

Shoring: Sheet piling or timber shoring system, which 
supports the sides of the excavation. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02100 - Site Clearing and Demolition. 

Section 02200 - Earthwork. 

Section 02600 - Storm Drainage. 

Section 02667 - Water Lines. 

Section 02900 - Seeding. 

Section 16118 - Underground Duct Banks. 
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1.3 REFERENCE DRAWINGS 

A. See Section 01011 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American Society for Testing and Materials ( A S T M ) ,  Annual 
Book of Standards: 
1. ASTM A139-90 Standard Specifications for 

Electric-Fusion (Arc)-Welded 
Steel Pipe (NPS 4 and Over). 

B. American Water Works Association (AWWA), AWWA Standards: 
1. ANSI/AWWA C203-91 AWWA Standard for Coal-Tar 

Protective Coatings and 
Linings for Steel Water 
Pipelines - Enamel and Tape - 
Hot-Applied. 

C. Occupational Health and Safety Administration (OSHA) ,  
Code of Federal Regulations 29,CFR 1926, Subpart P - 
Excavations, 1989. 

1.5 SYSTEM DESCRIPTION 

A. This section involves work which requires earthwork, 
excavation, stockpiling, backfilling, and compaction 
relating to the boring and jacking for fire protection 
line, potable water line, process water line, and 
electrical ducts. 

B. Definitions: 
1. Utility: Any buried pipe or conduit. 

1.6 SUEMITTAM 

A. Provide submittals as required by Section 01010. 

B. Submit written notice of intent to begin boring and 
jacking operations to FERMCO a minimum of 7 days before 
beginning work. 
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1.7 PROJECT/SITE CONDITIONS 

A. Location of underground utilities based on information 
provided by FERMCO. Contractor shall be aware that 
utilities may exist which are not shown on the 
construction drawings. 
of all utilities before construction. 

Contractor shall verify location 

1.8 SEQUENCING/SCHEDULING 

A. Coordination: 
1. Coordinate boring and jacking work with FERMCO. 
2. Coordinate with contractors for installation of 

fire protection line, potable water line, process 
water line, and electrical ducts. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Boring and Jacking: 
1. Steel casing pipe shall have diameter sufficient 

to accommodate pipes as specified on the 
construction drawings. Steel casing pipe shall be 
spiral or straight seam welded steel pipe 
conforming to ASTM A139, Grade B, with a minimum 
wall thickness of 0.312 inches. 

2. Steel casing shall be coated on the outside with 
Type 11, coal-tar enamel in accordance with AWWA 
C203. 

PART 3 EXECUTION 

3.1 INSTALLATION/APPLICION/ERECTION 

A .  Before excavation begins, provide erosion and sediment 
control to minimize erosion and the transport of sediment 
beyond the limits of the Contractor's work area. Methods 
of control shall conform to Sections 02600 and 02900. 

B. Excavate boring and receiving pits to the width, length, 
and depth necessary for boring and jacking operations. 

Date: 08/23/94 
Rev.: A 'RE: GC 

02300 WBS No.: 1.1.1.1.4.3 
3 of 6 EF!A/CRU NO.: 4/P0-146 



1 3 4  

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

Date: 
Rev. : 

Pits shall be located a minimum of 2 feet beyond toe-of- 
slopes, and a minimum of 3 feet beyond far bank of 
ditches or swales. 

Excavated materials shall be stockpiled in areas 
designated by FERMCO, and in accordance with OSHA 29 CFR 
1926, Subpart P - Excavations. Excavated materials or 
equipment shall not be placed on pavement or shoulders of 
roadway. 

Boring.and jacking operations shall begin immediately 
after excavation of the pits has been completed. 

Bored installations shall be a bored-hole diameter 
essentially the same as the outside diameter of the 
casing pipe to be installed. 

Casing pipe shall be jacked into boring as soon as 
possible after boring is made. Lengths of casing pipe as 
long as practical shall be used. Joints between sections 
of casing pipe shall be welded as recommended for joining 
the particular type of pipe. 

Care shall be taken to ensure that casing pipe installed 
by boring and jacking is at the proper alignment and 
grade. 

Boring, jacking, or driving casing pipe under K-65 slurry . 
trench shall be accomplished without jetting, sluicing, 
or wetboring. 

After casing pipe is installed, the carrier pipes shall 
be installed in such a manner as to protect coating, 
lining, and joint integrity. Each carrier pipe shall be 
placed in proper horizontal and vertical alignment using 
wooden blocking/wedges or prefabricated pipe collars 
spaced radially around pipe and secured firmly in place. 
Blocking or collars shall be installed around the pipes 
such that joints do not touch. 
collars shall be no greater than 10 feet on center 
longitudinally in casing pipe. 

Spacing of blocking or 

Close ends of casing pipe with concrete brick and mortar. 

08/23/94 02300 WBS No.: 1.1.1.1.4.3 
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L. 

M. 

3 . 2  

A. 

B. 

C. 

D. 

E. 

Promptly backfill excavated pits as directed by FERMCO. 
Backfill materials shall be placed in 6-inch layers and 
tamped. Backfilling of pits shall be brought to the 
lines and grade existing before excavation in accordance 
with Section 02200. Prior to backfilling, materials 
shall be surveyed by FERMCO and approved for use. 

Excavated material not used as backfill for pits shall be 
disposed of in areas designated by FERMCO. 

PROTECTION 

Protect excavation by shoring, bracing, sheet piling, 
underpinning, or other methods required to prevent 
cave-in of loose soil into excavation. Protection shall 
be in accordance with OSHA 29 CFR 1926, Subpart P - 
Excavations. 

Excavations 5 feet or more in height shall be shored, 
laid back to a stable slope, or provided with some other 
equivaient means of protection. 

Refer to OSHA 29 CFR 1926, Subpart P - Excavations, as a 
guide to minimum requirements for slopes that are laid 
back. 

Refer to OSHA 29 CFR 1926, Subpart P - Excavations, as a 
guide to minimum requirements for shoring or bracing. 

Excavations less than 5 feet in depth shall also be 
effectively protected when examination of the ground 
indicates that hdzardous ground movement may be expected. 

F. - Employees required to be in excavations 4 feet deep or 
more shall have an adequate means of exit, so as to 
require no more than 25 feet of lateral travel. 
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3 . 3  CLEANING 

A. Leave the site in a condition suitable for final grading, 
surfacing, or stabilization. 

END OF SECTION 
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SECTION 02600 
STORM DRAINAGE 

PART 1 GENgRAL 

1.1 SECTION INCLUDES 

A. High-density polyethylene (HDPE) pipe. 

B. Concrete manholes, and cover. 

C. Concrete Wet Well. 

D. Concrete catch basins, frames, and covers. 

E. Corrugated steel pipe and fittings. 

F. Riprap ditch and channel protection. 

G. ' Maintenance of erosion control measures within the 
Subcontractor's work area. 

H. Soil erosion and sedimentation control for areas of the 
Subcontractor's work area which are graded or disturbed 
as a part of the contract work. 

I. Maintenance and removal of temporary erosion control 
facilities. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

B. Section 02100 - Site Clearing and Demolition. 

C. Section 02200 - Earthwork. 

D. Section 02667 - Water Lines. 

E. Section 02900 - Seeding. 

F. Section 02700 - Sanitary. 
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1.3 REFERENCE DRAWINGS 

A .  See Section 01011 for the Schedule of Drawings. 

1.4 REFERENCES 

A .  American Society for Testing and Materials ( A S T M ) :  
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

ASTM C478-93 

ASTM D698-91 

ASTM D977-91 

ASTM D1777-64 

ASTM D3035-93 

ASTM D3776-85 

ASTM D3786-87 

ASTM D4491-92 

ASTM D4533-91 

ASTM D4632-91 

ASTM D4751-93 

ASTM D4833-88 

Standard Specification for Precast 
Reinforced Concrete Manhole 
Sections. 
Test Method for Laboratory 
Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft- 
lbf/ft3) (600 kN-m/m3). 
Standard Specification for 
Emulsified Asphalt. 
Standard Test Method for Measuring 
Thickness of Textile Materials (R 
1975). 
Standard Specification for 
Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Controlled Outside 
Diameter. 
Standard Test Method for Mass per 
Unit Area (Weight) of Woven Fabric 
(R 1990). 
Standard Test Method for Hydraulic 
Bursting Strength of Knitted Goods 
and Nonwoven Fabrics - Diaphragm 
Bursting Strength Test Method. 
Standard Test Method for Water 
Permeability of Geotextiles by 
Permittivity. 
Standard Test Method for Trapezoid 
Tearing Strength of Geotextiles. 
Standard Test Method for Grab 
Breaking Load and Elongation of 
Textiles. 
Standard Test Method for 
Determining Apparent Opening Size 
of a Geotextile. 
Standard Test Method for Index 
Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products. 
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B. 

C. 

1.5 

A. 

B. 

C. 

D. 

Date: 
Rev. : 

American Water Works Association (AWWA): 
1. AWWA C906-90 Polyethylene (PE) Pressure Pipe and 

Fittings, 4-Inch through 63-Inch, 
for Water Distribution. 

State of Ohio, Department of Transportation, 
Construction and Material Specification, January 1, 

' 1995 (ODOT): 
1. 

2. 
3. 
4. 
5. 
6. 

7. 

8. 

9. 

ODOT 604 

ODOT 659.06 
ODOT 667 
ODOT 668 
ODOT 706 
ODOT 706.13 

ODOT 7,07.01 

ODOT 707.02 

ODOT 707.05 

Manholes, Catch Basins, Inlets, 
Inspection Wells, Junction Chamber, 
or Monuments. 
Mulching Material. 
Seeding and Jute Matting. 
Seeding and Excelsior Matting. 
Concrete and Clay Pipe. 
Precast Reinforced Concrete Manhole 
Riser Sections, Catch Basin, and 
Inlet Tops and Temporary Barrier. 
Metallic Coated Corrugated Steel 
Conduit . 
Metallic Coated Corrugated Steel 
Conduits. 
Bituminous Coated Corrugated Steel 
Pipe and Pipe Arches with Paved 
Invert. 

SUBMITTALS 

Provide submittals as required by Section 01010. 

Product Data: Provide data on all pipe materials, pipe 
fittings, accessories, manholes, catch basins, and the 
methods for installation. 

Manufacturer's Certificate: 
or exceed specified requirements. 

Certify that products meet 

Project Record Documents: 
1. Accurately record actual locations by NAD83 

coordinates of all underground culverts and 
headwalls; invert elevations, size, and type; and 
show on as-built drawings. 

subsoil conditions or discovery of uncharted 
utilities. 

2. Identify and describe unexpected variations to 

08/23/95 
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E. 

1.6 

A .  

PART 2 

2.1 

A .  

B. 

C. 

D. 

As-built drawings, signed and sealed by a professional 
surveyor registered in the State of Ohio. 

DELIVERY, STORAGE, AND HANDLING 

Deliver, store, protect, and handle products to 
construction site. 

PRODUCTS 

MATERIALS 

Pipe : 
1. HDPE Pipe: AWWA C906 (PE 34081, ASTM D3035, SDR 

32.5: 
a. Fitting: AWWA C906, molded, butt fusion weld 

b. Joints: Butt fusion. 
2. Culvert Pipe and Fittings: 

a. The pipe and fittings shall be bituminous 

to pipe. 

coated corrugated steel pipe and pipe arches 
with paved invert conforming to ODOT Items 
7070.01, 707.02 and 707.05, with a wall 
thickness of 0.064 inches. 

b. The nominal size for the pipe and fittings is 
based on the nominal inside diameter of the 
pipe. 

c. End sections shall have sides tapered to 
blend with the contour of the slope. 

Bedding Materials: 
1. Bedding: Fill Type A3 as specified in Section 

02200. 

Manholes and Catch Basins: 
1. 

Lift 
1. 

The manholes and catch basins shall conform to 
precast reinforced concrete manhole riser sections 
and catch basins in ODOT Section 706 and ASTM 
C478. 

Station Wet Well: 
The wet well shall conform to precast reinforced 
concrete manhole riser sections per ODOT Item 
706.13 and ASTM C478. 
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E. 

2.2  

A. 

B. 

C. 

Date: 
Rev. : 

Manhole and catch basin frames and lids shall be heavy- 
duty cast iron as noted on the drawings. 

ACCESSORIES 

Concrete: 
1. 3000 psi (minimum) poured against undisturbed soil 

or compacted fill. 

Mulch: 
1. Mulch shall meet requirements of ODOT Item 659.06. 
2. Materials used for mulching shall be straw or hay. 

They shall be reasonably free of,weed seed and 
such foreign materials as may detract from their 
effectiveness as a mulch or injure desired plant 
growth. 

Matting: 
1. Matting shall meet the requirements of ODOT Items 

667 or 668. 
2. Matting shall be of a uniform open plain weave of 

undyed and unbleached single jute yarn or 
excelsior. The yarn shall be of loosely twisted 
construction and shall not vary in thickness by 
more than half its normal diameter. Matting shall 
be furnished in rolled strips as follows: 
a. Length: Minimum 50 yards. 
b. Width: 48 inches plus or minus 1 inch. 
c. Warp Ends Width: 81 plus or minus 3. 
d. Weft Ends per Yard: 41 plus or minus 3. 
e. Average Weight: 1.22 pounds per linear yard 

Staples used to fasten the matting shall be made 
from 12-inch lengths of No. 11 gage steel wire 
bent into narrow I1U1I shape with the ends of the 
staple approximately 1 inch apart. For clay, 
shale, and other heavy soils, a 3-inch steel 
staple, at least 9 gage with points approximately 
1 inch apart will be used. 

3. Excelsior matting shall consist of a machine- 
produced mat of wood excelsior, 80 percent of 
which is at least 8 inches in length. The wood 
from which the excelsior is cut shall be properly 
cured to achieve adequately curled and barbed 
fibers . 

plus or minus 10 percent. 

08/23/95 
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D. 

E. 

F. 

G. 

H. 

I. 

The matting shall be of consistent thickness, with 
the fiber evenly distributed over the entire area 
of the mat. The matting shall be covered on the 
top side with netting having a maximum 3-inch by 
1-inch weave, twisted kraft paper yarn having a 
high wet strength, or biodegradable plastic, and 
entwined with the excelsior for maximum strength 
and ease of handling. 
The matting may be 24, 36, or 48 inches in width, 
plus or minus 1 inch, and in rolls of more than 
100 feet in length. The weight of the material 
shall be not less than 0.72 pound per square yard, 
constant weight, air dry. 

Bales: Hay or straw bales shall be reasonably free of 
weed seed and such foreign materials as may detract 
from their effectiveness or be injurious to desired 
plant growth. 

Emulsified Asphalt: Conforming to requirements of ASTM . 
D977 for slow-setting type SS-1. 

String : Jute twine. 

Stakes: Stakes shall be wooden (2 inches by 2 inches), 
reinforcing bars, or fence posts. 

Water: Clean, fresh (not salt water), and free of 
substances or matter which could inhibit vigorous 
growth of grass. 

Non-woven geotechnical fabric per the following table 
and similar to TreAra No. 011/250 as manufactured by 
Hoechst Celanese Corp.: 

Date: 08/23/95 
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Property 

Unit weight 
Test Method Units 

ASTM D-3776 oz/yd2 
Grab tensile 
Grab 
elongation 

~~ ~ ~ ~ ~ _ _ _  

ASTM D-4632 lbs 
ASTM D-4632 percent 

Permeability I ASTM D-4491 I cm/sec 

Mullen burst 
Puncture 
Trapezoid tear 
Apparent 
opening size 

Thickness I ASTM D-1777 I mils 

ASTM D-3786 psi 
ASTM D-4833 lbs 
ASTM D-4533 lbs 
ASTM D-4751 US sieve 

number 

Material 

Permittivity 
Water Flow 
Rate 

7.1 

ASTM D-4491 sed' 
ASTM D-4491 gal/min/ft2/ 

210 

60 

360 

95 

75 

70 

110 
1.47 

* 35 

95 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that excavations are ready to receive work. 

B. Construct protective devices as specified herein and as 
required on the construction drawings. 

3 . 2  

A. 

B. 

C. 

PREPARATION 

Hand trim excavations. Correct over-excavation 
according to the requirements of Section 02200 of this 
specification package. 

Prepare subsoil to eliminate uneven areas and low 
spots. Maintain lines, levels, profiles, and contours. 
Make changes in grade gradual. Blend slopes into level 
areas. , 

Remove debris, weeds, and undesirable plants and their 
roots. Remove contaminated subsoil. 
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D. 

E. 

3 . 3  

A. 

'B. 

C. 

D. 

E. 

Scarify subsoil to a depth of 3 inches where topsoil is 
to be placed. 

Repeat cultivation in areas where equipment used for 
hauling and spreading of topsoil has compacted subsoil. 

EREXTION/INSTALLATION/APPLICATION 

Installation: 
1. Excavate soil to a depth and width as shown on 

drawings. 
2. Place corrugated steel pipe in properly excavated 

trench with bedding in place, as shown on the 
drawings, and properly compact backfill around 
pipe. 

Bedding : 
1. Place pipe on sand bedding material, Type A3 (per 

Section 022001, as indicated on drawings. 
2. Backfill shall be placed in 6-inch layers and 

compacted to 95 percent Standard Proctor per ASTM 
D698. Puddling of backfill will not be allowed. 

3. Maintain moisture content at optimum (*3 percent). 

Backfill : 
1. See Section 02667 for installation of backfill 

materials. 

Placing Topsoil: 
1. Spread topsoil to a depth of 4 inches (*l inch) 

over areas to be seeded. Rake until smooth. 
2. Place topsoil on unsaturated, unfrozen subgrade. 
3 .  Remove vegetative matter and foreign non-organic 

4. Grade topsoil to eliminate rough, low, or soft 
material from topsoil while spreading. 

areas and to ensure positive drainage. 

Straw Bales: Install straw bales in accordance with 
drawings. 

F. Protection: 
1. Berms and Diversion Ditches: Miscellaneous berms 

and diversion ditches shall be provided to protect 
' sloping area from erosion. 

Date: 08/23/95 
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a. Locate to direct runoff as required. Size to 

b. Use hay bale check dams to filter out the 

c. Filter fabric shall be placed under all 

prevent overflowing. 

. suspended matter, as required. 

riprap. 
2. Protect pipe from damage or displacement until 

backfilling operation is complete. 
3 .  Excavation shall proceed in a manner to locate and 

protect existing underground utilities in the 
vicinity of construction. 

4. Protect storm drains and ditches from siltation 
during construction as specified. Storm drains 
and ditches shall be free of sediment and erosion 
problems at project completion. 

G. Excess Debris and Waste: 
1. Excess debris and waste generated as a result of 

the work shall be containerized by the 
Subcontractor as described in Part 6, Statement of 
Work, of the Invitation for Bid. 

H. Manholes, Catch Basins, and Inlets: 
1. Install in accordance with ODOT Item 604. 

END OF SECTION 

ana195,8:Zam 

Date: 08/23/95 02600. . WBS No.: 1.1.1.1.4.3 
Rev.: A RE: GC 9 of 9 ERA/CRU No.: 4/P0-146 

ERAFS 1 \VOLl :RSAPPS\RSDATA\SPECS\OU-4\PO-146\WBS 1 1413\02600 



PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

C. 

D. 

1 . 3  

A. 

1.4 

A. 

SECTION 02667 
WATER LINES 

GENERAL 

SECTION INCLUDES 

Pipe and fittings for underground: 
1. Fire water lines (FQ) . 
2. Potable water lines (DW) . 
3. Process water lines (TW). 
4. Thrust blocks. 

Valves, fire hydrants, and tap connections 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

Section 02300 - Boring and Jacking. 

Section 02675 - Disinfection of Water Distribution 
Systems. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

American Society for Testing and Materials (ASTM): 
1. ASTM D698-91 Test Method for Laboratory 

Compaction Characteristics of 
Soil Using Standard Effort 

m/m3) . 
2. ASTM D2922-91 Standard Test Methods for 

Density of Soil and Soil- 
Aggregate in Place by Nuclear 
Methods (Shallow Depth). 

(12,400 ft-lb/ft3) (600 kN- 
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3. ASTM D3017-88 

4. ASTM D3035-93 

5. ASTM D2321-89 

Standard Test Methods for 
Water Content of Soil and Rock 
in Place by Nuclear Methods 
(Shallow Depth). 
Standard Specification for 
Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Controlled 
Outside Diameter.' 
Standard Practice for 
Underground Installation of 
Thermoplastic Pipe for Sewers 
and Other Gravity-Flow 
Applications. 

B. American Water Works Association (AWWA): 
1. AWWA C105-88 

2. AWWA C110/ 
A21.10-93 

3. 

4. 

5. 

6 .. 
7. 

8. 

AWWA C111/ 
A21.11-90 

AWWA C151/ 
A21.51-91 

A W A  C500-93 

AWWA C502-85 
AWWA C600-93 

AWWA C906-90 

Polyethylene Encasement for 
Ductile-Iron Piping for Water 
and Other Liquids. 
.Ductile-Iron and Gray-Iron 
Fittings, 3-Inch through 48- 
Inch, for Water and Other 
Liquids. 
Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and 
Fittings. 
Ductile-Iron Pipe, 
Centrifugally Cast, for Water 
or Other Liquids. 
Metal-Seated Gate Valves for 
Water Supply Service. 
Dry Barrel Fire Hydrant. 
Installation of Ductile-Iron 
Water Mains and Their 
Appurtenances. 
Polyethylene (PE) Pressure 
Pipe and Fittings, 3-inch 
through 63-Inch, for Water 
Distribution. 

C. Underwriters Laboratories, Inc. (UL) : 
1. UL 246 UL Standard for Safety 

Hydrants for Fire Protection 
Service, 'Seventh Edition. 
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D. National Fire Protection Association (NFPA) : 
1. NFPA 24-92 Standard for the Installation 

of Private Fire Service Mains 
and Their Appurtenances. 

1.5 SUBMITTALS 

A. Provide submittals as required by Section 01010. 

B. Product Data: Provide data on all pipe materials, pipe 
fittings, valves, accessories, and the methods and 
equipment for High-Density Polyethylene (HDPE) fusion 
welding. 

C. Manufacturer's Certificate: Certify that products meet 
or exceed specified requirements. 

D. Project Record Documents: 
1. Accurately record actual locations by NAD83 

coordinates of all underground utilities, piping 
mains, valves, connections, and invest elevations, 
and show on as-built drawings. 

subsoil conditions or discovery of uncharted 
utilities. 

2. Identify and describe unexpected variations to 

E. As-built drawings, signed and sealed by a professional 
surveyor registered in the State of Ohio. 

1.6 QUALI'rr ASSURANCE 

A. Piping and Valves: Manufacturer's name and pressure 
rating marked on valve body. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle products to 
construction site. 

B. Deliver and store valves and fire hydrants in shipping 
containers or pallets with labeling in place. 

Date: 08/23/95 
Rev.: A RE: BO 

WBS No.: 1.1.1.1.4.3 
3 of 9 ERA/CRU No.: 4/P0-146 
02667 



1.8 

A. 

B. 

C. 

D. 

PART 2 

2.1 

A. 

B. 

PROJECT PREPARATION 

Drain lines into tanks or to trench. 

Isolate lines prior to disconnect. 

Coordinate shutdown of active lines with Pilot 
Vitrification Plant and Waste Pit Activities. 

Schedule work to minimize length of time needed for 
shutdown. Tap in will probably occur over a weekend. 

PRODUCTS 

MATERIALS 

Pipe : 
1. ,Ductile-Iron Pipe: AWWA C151, Class 55: 

a. Fittings: AWWA C110, ductile-iron, cement- 
lined, standard thickness. A l l  fittings and 
pipe at valves shall be flanged. 

b. Joints: AWWA C111, push-on, rubber gasket. 
c. Jackets: AWWA C105, PE encasement. 

2. HDPE Pipe: AWWA C906 (PE 3408), ASTM D3035, SDR 
11 for 160 psi pressure rating. 
a. Fittings: AWWA C906, molded, butt fusion 

weld to pipe. 
b. Joints: Butt fusion, flanged gasket joints, 

and molded adapter pipe at interface 
connections with ductile-iron pipe and 
valves. 

c. Trace Wire: Magnetic detectable conductor, 
brightly colored plastic covering, imprinted 
with "water senrice" in large letters. 

Gate Valves: 
1. AWWA C500, iron body, bronze trim, non-rising stem 

with square nut, single wedge, Class 125 flanged 
ends, control rod, post indicator or extension 
box, and valve key. 
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C. Hydrant : 
1. Hydrant: A W A  C502, UL 246, dry barrel type, 

inside dimension of 7 inches minimum, with minimum 
5-1/4-inch diameter valve seat opening; 6-inch 
flanged joint inlet connection with accessories, 
gland bolts, ,and gaskets to match pipe. 

2. Hydrant Extensions: Fabricate in multiples of 6 
inches with rod and coupling to increase barrel 
length. 

3. Hose and Streamer Connection: Match sizes with 
FERMCO standard, two hose nozzles, one pumper 
nozzle. 

4. Finish: Primer and two coats of enamel. Color to 
be orange body with green cap and top. 

D. Bedding Materials: 
1. Bedding: Fill Type A3 as specified in Section 

02200. 

2.2 ACCESSORIES 

A. Concrete for Thrust Blocks: 3,000 psi (minimum). 
Poured against undisturbed soil or compacted fill. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions. Bring any discrepancies to 
FERMCO for resolution prior to start of work. Any 
discrepancies should be brought to FERMCO's attention 
in a written statement immediately upon discovery. 

B. Verify that building service connection and site 
utility water main size, location, and invert are as 
indicated. 

3.2 PREPARATION 

A. Ream pipe and tube ends and remove burrs. 

B. Remove scale and dirt-on inside and outside before 
assembly. 
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C. 

D. 

3 . 3  

A. 

B. 

Date: 
Rev. : 

& 
' 3  

Prepare pipe connections to equipment by using flanges 
or unions. 

Excavate pipe trench in accordance with Section 02200 
of this specification package for work of this section. 
Hand trim excavation for accurate placement of pipe to 
elevations indicated. Locate all existing utilities in 
the area and determine if they will interfere with the 
proposed utility. Notify FERMCO if there is an 
interference. 

ERECTION/INSTALLATION/APPLICATION 

Installation - Pipe: Ductile-Iron Pipe 
1. 

2. 

' 3 .  

4 .  

5. 

6. 

7. 

8. 

Maintain separation of water main from sewer 
piping (10-foot horizontal minimum, 18-inch 
vertical minimum), or sewer encased in concrete. 
Install pipe to indicated elevation to within 
tolerance of fl inch at structures. 
Install ductile-iron piping and fittings to AWWA 
C600. 
Route pipe in straight line except as shown on 
drawing. 
Install pipe to allow for expansion and 
contraction without stressing pipe or joints as ' 
per manufacturer's recommendations. 
Form and place concrete for thrust blocks at each 
elbow or change of direction of pipe main. 
Establish elevations of buried piping to ensure 
cover of not less than 3 feet for process water, 
3.5 feet for potable water, and 4 feet for fire 
protection piping. c 

Pipe bedding and backfill trench in accordance 
with Section 02200 of this specification package. 

Installation - Pipe: HDPE 
1. Maintain separation of water main from sewer 

piping (10-foot horizontal minimum, 18-inch 
vertical minimum). 

2. Install pipe to indicated elevation to within 
tolerance of fl inch at 

3. Install HDPE piping and 
butt weld fusion method) 
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4. 
5. 

6. 
7. 

8. 

9. 

Route pipe in line as shown on drawing. 
Install pipe to allow for expansion and 
contraction without stressing pipe or joints as 
per manufacturer's recommendation. 
Install access fittings to permit cleanout: 
Form and place concrete for thrust blocks at each 
elbow, tee, or wye. 
Establish elevations of buried piping to ensure 
not less than 3 feet for process water, 3.5 feet 
for potable water, and 4 feet for fire protection 
piping. 
Install trace wire continuous over top of pipe, 
buried 6 inches below finish grade, above pipe 
line; coordinate with Section 02200 of this 
specification package. 

C. Bedding : 
1. Trench bedding shall be in conformance with ASTM 

D2321. Sand bedding material shall be Type A3, as 
indicated on drawings. 

2. Place bedding material (Type A3) in maximum 6-inch 
lifts. 
equipment or hand tamping. 

Thoroughly tamp bedding using vibrating 

D. Backfill : 
1. Common trench: 

a. Place initial backfill (Type A3) in 6-inch 
layers to 1 foot above pipe and compact to 95 
percent Standard Proctor per ASTM D698. 

b. Backfill Type S1 or S2 to top of trench and 
compact to 95 percent Standard Proctor per 
ASTM D698. 

backfill material to *3 percent. 

conformance with ASTM D2321. 

c. Maintain optimum moisture content of initial 

d. Trench initial backfilling shall be in 

2. Trench under pavement: 
a. Place backfill (Type A2) coarse aggregate in 

6-inch layers and compact to 95 percent 
Standard Proctor per ASTM D698. 

b. , Backfill (Type S1 or S2) fill material in 6- 
inch layers to subgrade and compact to 95 
percent Standard Proctor per ASTM D698. 
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t L, 

E. 

F. 

G. 

3 . 4  

A. 

B. 

C. 

Date: 
Rev. : 

c. Maintain moisture content of initial backfill 

d. Trench initial backfilling shall be in 
material to optimum *3 percent. 

conformance with ASTM D2321. 

Installation - Valves, Hydrants, and Post Indicator 
Valves : 
1. 

2. 

3. 

4. 

5. 

6. 

Set valves, including post indicator valves, on 
solid bearing of concrete. 
Center and plumb valve box over valve. Set box 
cover flush with finished grade with a tolerance 
of +2 inches to -1 inch. 
Center and plumb indicator post over valve. 
Indicator post to extend above grade as shown on 
the drawings to plate window reading open and shut 
position. 
Set hydrants plumb and locate pumper nozzle 
perpendicular to roadway. 
Set hydrants to grade, with nozzles at least 18 
inches aboveground. 
Locate control valve 12 inches away from hydrant. 

Disinfection of Potable Water Piping System: 
1. Flush and disinfect system in accordance with 

Section 02675. 

Excess Debris and Waste: 
1. Excess debris and waste generated as a result of 

the work shall be containerized by the 
Subcontractor as described in Part 6, Statement of 
Work, of the Invitation for Bid. 

FIELD QUALITY ASSURANCE 

Compaction testing shall be performed in accordance 
with ASTM D698, ASTM D2922, and ASTM D3017. 

If tests indicate work does not meet specified 
requirements, remove and replace at no cost to owner. 

Perform hydrostatic tests on all water piping. Notify 
FERMCO at least 24 hours in advance of planned testing. 
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Sqrnit report to FERMCO within 3 days after completion 
of test. 

D. Testing shall be in accordance with NFPA 24 except that 
test pressures shall be 160 psi for potable water and 
process water and 200 psi for fire water. 

END OF SECTION 
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SECTION 02675 
DISINFECTION OF WATER DISTRIBUTION SYSTEMS 

PART 1 GENERAL 

1.1 

A. 

B. 

1.2 

A. 

B. 

1 . 3  

A. 

1.4 

A. 

B. 

1.5 

A. 

Date : 
Rev. : 

SECTION INCLUDES 

Disinfection of potable water lines. 

Testing and reporting results. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02667 - Water Lines. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

American Water Works 
1. AWWA B300-92 
2. AWWA B301-92 
3. AWWA B302-90 
4. AWWA B303-88 
5. AWWA C651-92 

6. AWWA M12-75 

Association (AWWA) : 
Standard for Hypochlorites. 
Standard for Liquid Chlorine. 
Standard for Ammonium Sulfate. 
Standard for Sodium Chlorite. 
Standards for Disinfecting 
Water Mains. 
Simplified Procedure for Water 
Examination. 

Ohio Revised Code (ORC): 
1. ORC 3745-83 Operational Requirements. 

SYSTEM DESCRIPTION 

Qualifications: 
1. Water Treatment Firm: Company specializing in 

disinfecting domestic water systems specified in 

08/23/95 
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this section, with minimum 3 years documented 
experience. 

2. Testing Firm: Company specializing in testing and 
examining domestic water systems, certified by the 
State of Ohio. 

B. Regulatory Requirements: 
1. Conform to applicable code or regulation for 

performing the work of this section, to include US 
Public Health Service Drinking Water Standards 
identified in AWWA M12 as well as ORC 3745-83. 

having jurisdiction, indicating approval of water 
system. 

2. Provide certificate of compliance from authority 

1.6 SUBMITTALS 

A. Provide submittals as required by Section 01010. 

B. Test Reports: Indicate results comparative to 
specified requirements. 

C. Certificate: Certify that cleanliness of water lines 
meets or exceeds specified requirements. 

D. Project Record Documents: 
1. Disinfection report; record: 

a. Type and form of disinfectant used. 
b. Date and time of disinfectant injection start 

c. Test locations. 
d. Initial and 24-hour disinfectant residuals 

and time of completion. 

(quantity in treated water), in ppm, for each 
outlet sampled. 

completion. 

for each outlet sampled. 

e. Date and time of flushing start and 

f. Disinfectant residual after flushing, in ppm, 

2. Bacteriological report; record: 
a. Date issued, project name, and testing 

laboratory name, address, and telephone 
number. 

b. Time and date of water sample collection. 

Date: 08/23/95 
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c. Name of person collecting samples. 
d. Test locations. 
e. Initial and 24-hour disinfectant residuals, 

in ppm, for each outlet sampled. 
f. Coliform bacteria test results for each 

outlet sampled. 
g. Certification that water conforms, or fails 

to conform, to bacterial standards. 
h. Bacteriologist's signature and authority. 

1.7 QUALITY ASSURANCE 

A .  Perform work in accordance with A W A  C651. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  Disinfection Chemicals: 
1. Chemicals: A W A  B300, Hypochlorite; AWWA B301, 

Liquid Chlorine; A W A  B302, Ammonium Sulfate; and 
A W A  B303, Sodium Chlorite. 

PART 3' EXECUTION 

3.1 EXAMINATION 

A. Verify that piping system has been cleaned, inspected, 
and pressure tested prior to starting disinfection of 
the system. 

B. Schedule and perform disinfection activity. Coordinate 
with start-up, testing, adjusting, balancing, and 
demonstration procedures. 

C. Notify FERMCO at least 24 hours in advance of planned 
tests. 

3.2 EF~ECTION/INSTALLATION/APPLICATION 

A. Provide and attach required equipment to perform the 
work of this section. 

Date: 08/23/95 02675 WBS NO.: 1.1.1.1.4.3 
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B. 

C. 

D. 

E. 

F. 

3 . 3  

A .  

B. 

Introduce treatment into piping system. 

Maintain disinfectant in system for 24 hours. 

Flush, circulate, and clean until required cleanliness 
is achieved; use potable water. 

Replace permanent system devices removed for 
disinfection. 

Seal the piping system immediately after disinfection 
to ensure that contaminants do not enter the system. 

FIELD QUALITY ASSURANCE 

Provide analysis and testing of treated water. 

Test samples in accordance with AWWA C651. 

END OF SECTION 
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SECTION 02700 
SANITARY 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Pipe and fittings for gravity sanitary sewer. 

B. Pipe and fitting for sanitary force main. 

C. 

D. 

E. 

F. 

1.2 

A. 

B. 

C. 

1 . 3  

A. 

1.4 

A. 

Connection to existing 4-inch (SN) force main. 

Lift station wet well. 

Connections to wet well. 

Thrust blocks. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

Section 02600 - Storm Drainage. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

American Society for Testing and Materials ( A S T M ) :  
1. ASTM A126-93 Standard Specification for 

Gray Iron Casings for Valves, 
Flanges, and Pipe Fittings. 

2. ASTM D698-91 Test Method for Laboratory 
Compaction Characteristics of 
Soil Using Standard Effort 

m/m3) . 
(12,400 ft-lbf/ft3) (600 kN- 
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3 .  ASTM 02922-91 Standard Test Methods for 
Density of Soil and 
Soil-Aggregate in Place by 
Nuclear Methods (Shallow 
Depth). 

Water Content of Soil and Rock 
in Place by Nuclear Methods 
(Shallow Depth). 

Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Controlled 
Outside Diameter. 

4. ASTM D3017-88, Standard Test Methods for 

5. ASTM D3035-93 Standard Specification for 

3 .  AWWA C111/ 
A21.11-90 

4. AWWA C151/ 
A21.51-91 

5. AWWA C600-93 

6. AWWA C606-87 
7. AWWA C906-90 

B. American Water Works Association (AWWA) : 
1. AWWA C105-88 Polyethylene Encasement for 

Ductile-Iron Piping for Water 
and Other Liquids. 

2. AWWA C110/ Ductile-Iron and Gray-Iron 
A21.10-93 Fittings, 3-Inch through 48- 

Inch, for Water and Other 
Liquids. 
Rubber-Gasket Joints for 
Ductile Iron Pressure Pipe and 
Fittings. 
Ductile-Iron Pipe, 
Centrifugally Cast, for Water 
or Other Liquids. 
Installation of Ductile-Iron 
Water Mains and Their 
Appurtenances. 
Grooved and Shouldered Joints. 
Polyethylene (PE) Pressu,re 
Pipe and Fittings, 4-Inch 
through 63-Inch, for Water 
Distribution. 

C. National Fire Protection Agency (NFPA): 
1. NFPA 24-92 Standard for the Installation 

of Private Fire Service Mains 
and Their Appurtenances. 

Date: 08/23/95 
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1.4 

A. 

B. 

C. 

D. 

E. 

1.5 

A. 

1.6 

A. 

B. 

SUBMITTALS 

Provide submittals as required by Section 01010. 

Product Data: Provide data on all pipe materials, pipe 
fittings, valves, accessories, and the methods and 
equipment for High-Density Polyethylene (HDPE) fusion 
welding. 

Manufacturer's Certificate: 
or exceed specified requirements. 

Certify that products meet 

Project Record Documents :. 
1. Accurately record actual locations by NAD83 

coordinates of all underground utilities, piping 
mains, valves, connections, and invert elevations, 
and show on as-built drawings. 

subsoil conditions or discovery of .uncharted 
utilities. 

2. Identify and describe unexpected variations to 

As-built drawings, signed and sealed by a professional 
surveyor registered in the State of Ohio. 

QUALITY ASSURANCE 

Piping and Valves: 
rating marked on valve body. 

Manufacturer's name and pressure 

DELIVERY, STORAGE, AND HANDLING 

Deliver, store, protect, and handle products to 
construction site. 

Deliver and store valves in shipping containers or 
pallets .with labeling in place. 

Date: 08/23/95 
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PART 2 PRODUCTS 

2.1 WLTBRIALS 

i 

A. Pipe : 
1. HDPE Pipe: AWWA C906 (PE 34081, ASTM D3035, SDR 

17 for 100 psi pressure rating. 
a. Fitting: AWWA C906, molded, butt fusion weld 

b. Joints: Butt fusion, flanged gasket joints, 
to pipe. 

and molded adapter pipe at interface 
connections with ductile iron pipe and 
valves. 

c. Trace Wire: Magnetic detectable conductor, 
brightly colored plastic covering, imprinted 
with "sanitary sewerll in large letters. 

2. Ductile Iron Pipe: AWWA C151, Class 55: 
a. Fittings: AWWA C110, ductile iron cement 

lined, standard thickness. A l l  fittings and 
pipe at valves shall be flanged. 

b. Joints: AWWA (2111, push-on, rubber gasket. 
c. Jackets: AWWA C105, PE encasement. 

B. Plug Valves: 
1. Valves shall be of the non-lubricated eccentric 

type with resilient faced plugs and shall be 
furnished with end connections as shown on the 
plans. Mechanical joint ends shall conform to 
AWWA C111, grooved ends per AWWA C606. 

'2. Valve bodies shall be of ASTM A126, Class B cast 
iron. Bodies in 4-inch and larger valves shall be 
furnished with a 1/8-inch welded overlay seat of 
not less than 90 percent pure nickel. Seat area 
shall be raised, with raised surface completely 
covered with weld to ensure that the plug face 
contacts only nickel. Screwed-in seats shall not 
be acceptable. 

The plug shall have a cylindrical seating surface 
eccentrically offset from the center of the plug 
shaft. The interface between the plug face and 
body seat, with the plug in the closed position, 

3. Plugs shall be of ASTM A126, Class B cast iron. 
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4 .  

5. 

6. 

7. 

8. 

9. 

shall be externally adjustable in the field with 
the valve in the line under pressure. The plug 
shall be resilient faced with neoprene or hycar, 
suitable for use with sewage. 
Valves shall have sleeve type metal bearings and 
shall be of sintered, oil impregnated, permanently 
lubricated. 
Valve shaft seals shall be of the multiple V-ring 
type and shall be externally adjustable and 
replaceable without removing the bonnet or 
actuator from the valve under pressure. Valves 
utilizing O-ring seals or non-adjustable packing 
shall not be acceptable. 
Valve pressure ratings shall be 175 psi. Each 
valve shall be given a hydrostatic and seat test 
with test results being certified when required by 
the specifications. 
Manual valves shall have gear actuators and tee 
wrenches, extension stems, extension box, etc., as 
indicated on the plans. 
enclosed in a semi-steel housing and be suitable 
for running in a lubricant with seals provided on 
all shafts to prevent entry of dirt and water into 
the actuator. The actuator shaft and the quadrant 
shall be supported on permanently lubricated 
bronze bearings. Actuators shall clearly indicate 
valve position and an adjustable stop shall be 
provided to set closing torque and to provide seat 
adjustment to compensate for change in pressure 
differential or flow direction change. 
Valves and gear actuators for buried service shall 
have seals on all shafts and gaskets on the valve 
and actuator covers to prevent the entry of water. 
Actuator mounting brackets for buried or submerged 
service shall be totally enclosed and shall have 
gasket seals. All exposed nuts, bolts, springs, 
and washers shall be stainless steel. Actuators 
shall be equipped with an operating nut, control 
rod, extension box, and valve key. 
Valves and actuators shall be as manufactured by 
Dezurik or approved equal. 

A l l  gearing shall be 

Date: 08/23/95 
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C. Bedding Materials: 
1. Bedding and Initial Backfill: Fill Type A3 as 

specified in Section 02200. I 

D. Lift Station Wet Well: 
1. Precast concrete specified in Section 02600. 
2. Temporary roof cover shall be plywood, grade CDX. 

2.2 ACCESSORIES 

A. Concrete: 3,000 psi (minimum), poured against 
undisturbed soil or compacted fill. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions. Bring any discrepancies to 
FERMCO for resolution prior to start of work. Any 
discrepancies should be brought to FERMCO's attention 
in a written statement immediately upon discovery. 

B. Verify that building service line and force main size, 
location, and invert are as indicated. 

3.2 PREPARATION 

A. Ream pipe and tube ends and remove burrs. 

B. Remove scale and dirt on inside and outside before 
assembly. 

C. Excavate pipe trench in accordance with Section 02200 
for work of this section. Hand trim excavation for 
accurate placement of pipe to elevations indicated. 
Locate all existing utilities in the area and determine 
if they will interfere with the proposed utility. 
Notify FERMCO if there is an interference. 

Date: 08/23/95 
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3 . 3  ERECTION/INSTALLATION/APPLICATION 

A. Installation - Pipe: Ductile Iron Pipe 
1. Maintain separation of water main from sewer 

piping (10-foot horizontal minimum, 18-inch 
vertical minimum), or sewer encased in concrete. 

2. Install pipe to indicated elevation to within 
tolerance of 5/8 inches. 

3. Install ductile iron piping and fittings to AWWA 
C600. 

4 .  Route pipe in straight line except as shown on 
drawing. 

5. Install pipe to allow for expansion and 
contraction without stressing pipe or joints as 
per manufacturer's recommendations. 

elbow or change of direction of pipe main. 
Establish elevations of buried piping to ensure 
not less than 3.5 feet of cover. 

6 .  Form and place concrete for thrust blocks at each 

7. 

8. Backfill trench in accordance with Section 02200. 

1 3 4  

B. Installation - Pipe: HDPE 
1. Maintain separation of water main from sewer 

piping (10-foot horizontal minimum, 18-inch 
vertical minimum). 

tolerance of 5/8 inches at structures. 

butt weld fusion method). 
Route pipe in line as shown on drawing. 
Install pipe to allow for expansion and 
contraction without stressing pipe or joints as 
per manufacturer's recommendation. 
Install access fittings to permit cleanout. 

elbow, wye, or tee on the force main. 
Establish elevations of buried force main piping 
to ensure not less than 3.0 feet of cover. 
Install trace wire continuously over top of pipe, 
buried 6 inches below finish grade, above pipe 
line; coordinate with Section 02200. 

10. Backfill trench in accordance with Section 02200. 

2. Install pipe to indicated elevation to within 

3. Install HDPE piping and fittings to AWWA C906 (by 

4. 
5. 

6. 
7. Form and place concrete for thrust blocks at each 

8. 

9. 
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C. 

D. 

E. 

3 . 4  

A. 

B. 

C. 

D. 

E. 

Bedding : 
1. See Section 02667 for bedding installation. 

Backfill : 
1. See Section 02667 for installation of backfill 

materials. 

Installation - Valves: 
1. Set valves on solid bearing of concrete. 
2. Center and plumb valve box over valve. Set box 

cover flush with finished grade. 

FIELD QUALITY ASSURANCE 

Compaction testing will be performed in accordance with 
ASTM D698, ASTM D2922, and ASTM D3017. 

If tests indicate work does not meet specified 
requirements, remove and replace at no cost to FERMCO. 

Perform hydrostatic tests on sanitary force main in 
accordance with NFPA 24. Notify FERMCO at least 24 
hours in advance of planned testing. Submit report to 
FERMCO within 3 days after completion of test. Test 
pressure shall be 100 psi. 

Hydrostatic tests are not required for gravity sanitary 
sewer. 

Debris and waste generated as a result of the work 
shall be containerized by the Subcontractor $s 
described in Part 6, Statement of Work, of the 
Invitation for Bid. 

END OF SECTION 
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SECTION 02770 
. STORMWATER MANAGEMENT (SWM) BASIN 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Outlet standpipe structure and accessories. 

B. Concrete base. 

C. Excavation. 

D. 

E. 

F. 

1.2 

A. ’ 

B. 

C. 

D. 

1 . 3  

A. 

1.4 

Backfilling and compacting. 

Soil and aggregate. 

Riprap ends of culverts. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

Section 02600 - Storm Drainage. 

Section 02830 - Chain Link Fences. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of 

REFERENCES 

Drawings. 

A. American Society for Testing and Materials ( A S T M ) :  
1. ASTM A36-94 Standard Specification for 

Carbon Structural Steel. 
2. ASTM D698-91 Test Method for Laboratory 

Compaction Characteristics of 
Soil Using Standard Effort 

m/m3) . 
(12,400 ft-lbf/ft/ [600 kN- 
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B. State of Ohio, Department of Transportation, 
Construction and Material Specification, 
January 1, 1995 (ODOT): 
1. ODOT 703.01 Aggregate - General. 
2. ODOT 707.02 Metallic-Coated Steel 

3 .  ODOT 707.05 Bituminous Coated Corrugated 
Conduits. 

Steel Pipe and Pipe Arches 
with Paved Invert. 

1.5 SUBMITTALS 

A. Provide submittals as required by Section 01010. 

B. Product Data: Provide data on all pipe materials, p.ipe 
fittings, accessories, and the methods for 
installation. 

C. Manufacturer's Certificate: Certify that products meet 
or exceed specified requirements. 

D. Project Record Documents: 
1. Accurately record actual locations by NAD83 

coordinates of all underground culverts and 
headwalls: invert elevations, size, and type; and 
show on as-built drawings. 

subsoil conditions or discovery of uncharted 
utilities. 

2. Identify and describe unexpected variations to 

B -  As-built drawings, signed and sealed by a professional 
surveyor registered in the State of Ohio. 

PART 2 PRODUCTS 

2.1 FABRICATION 

A. Pipe and Fittings: 
1. The pipe and fittings shall conform to ODOT , 

2. The pipe and fittings shall conform to ODOT 
707.02. 

707.05. 

Date: 08/23/95 
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B. 

2.2. 

A. 

PART 3 

3.1 

A. 

3.2 

A .  

3.3 

A .  

B. 

3. End sections shall have sides tapered to blend 

4. The nominal size for the pipe and fittings is 
with the contour of the slope. 

based on the nominal inside diameter of the pipe. 

Anti-vortex vane - A36 steel. 

ACCESSORIES 

Concrete: 3000 psi (minimum), poured against 
undisturbed soil or compacted fill. 
EXECUTION 

EXAMINATION 

Verify that excavations are ready to receive work. 

PREPARATION 

Hand trim excavations. Correct over-excavation 
according to the requirements of Section 02200 of this 
specification package. 

ERECTION/INSTXGLATION/APPLICATION 

Installation: 
1. Excavate soil to a depth and width as shown on 

drawings. 
2. Place corrugated steel pipe in properly excavated 

trench with bedding in place, as shown on the 
drawings, and properly compact backfill around 
pipe. 

Bedding : 
1. Place pipe on sand bedding material, Type A3 (per 

Section 02200); as indicated on drawings. 
2. Backfill shall be placed in 6-inch layers and 

compacted to 95 percent as determined by ASTM 
D698. Puddling of backfill will not be allowed. 

optimum moisture. 
3. Maintain moisture content within * 3  percent of 

Date: 08/23/95 
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C. 

D. 

3 . 4  

A. 

B. 

C. 

D. 

3 . 5  

A. 

Backfill : 
1. See Section 02667 for installation of backfill 

materials. 

Aggregate: 
1. ODOT Item 703.01, Size Number 57 as shown on the 

2. ODOT 703.01 - Size Number 3 as shown on the 
drawings. 

drawings. 

FIELD QUALITY ASSURANCE 

Inspection: 
inspections, and prior to testing and backfill, the 
Subcontractor shall notify FERMCO. 
1. Inspection shall include checking for proper 

2. Joints shall be tight and properly seated to be 

3. 

After the Subcontractor has performed the 

alignment and location of all piping. 

acceptable to the FERMCO Construction Manager. 
Inspection by the FERMCO Construction Manager is 
required prior to and immediately after placing 
backfill over pipe. 

4. Piping must be free of debris, dirt, sand, silt, 
or other foreign matter. 

The Subcontractor shall notify FERMCO of 
testing/inspection activities at least 24 hours prior 
to the start of all tests or inspections. 

Testing of backfill compaction shall be as specified in 
Section 02200. 

Excess debris and waste generated as a result of the 
work shall be containerized by the Subcontractor as 
described in Part 6, Statement of Work, of the 
Invitation for Bid. 

PROTECTION 

Protect pipe from damage or displacement until 
backfilling operation is complete. 

Date: 08/23/95 
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B. Excavation shall proceed in a manner to locate and 
protect existing underground utilities in the vicinity 
of construction. 

C. Berms and Diversion Ditches: Miscellaneous berms and 
diversion ditches shall be provided to protect sloping 
areas from erosion: 
1. Located to direct runoff as required to prevent 

2 .  Use hay bale check dams to filter out the 

3 .  Filter fabric shall be placed under all riprap. 

overflowing. 

suspended matter, as required. 

D. Protect storm drains and ditches from siltation during 
construction as specified in Section 02600. Storm 
drains and ditches shall be free of sediment and 
erosion problems at project completion. 

E. Placing Topsoil: 
1. Spread topsoil to a depth of 4 inches (fl inch) 

over areas to be seeded. Rake until smooth. 
2. Place topsoil on unsaturated, unfrozen subgrade. 
3 .  Remove vegetation matter and foreign non-organic 

4 .  Grade topsoil to eliminate rough, low, or soft 
material from topsoil while spreading. 

areas and to ensure positive drainage. 
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F. Debris and Waste: 
1. Debris and waste generate as a result of the work 

shall be'containerized by the Subcontractor as 
described in Part 6, Statement of Work, of the 
Invitation for Bid. ' 

1 3 4  

END OF SECTION 
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SECTION 02830 
CHAIN LINK FENCES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Fence framework, fabric, and accessories. 

B. Excavation for post bases and concrete foundation for 
posts. 

C. Specification applies to fence repair needed as a 
result of subcontractor's construction or demolition 
activities. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

B. Section 02200 - Earthwork. 

C. Section 16170 - Grounding and Bonding. 

1.3 REFERENCE DRAWINGS 

A. See Section 01011 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American Society for Testing and Materials ( A S T M ) :  

Rev. A-89 Zinc (Hot Dip Galvanized) 
1. ASTM A123 Standard Specification for 

Coatings on Iron and Steel 
Products. 

2. ASTM A153-82 Standard Specification for 
Zinc Coating (Hot-Dip) on Iron 
and Steel Hardware. 

3. ASTM A121-92 Standard Specification for 
Zinc-Coated (Galvanized) Steel 
Barbed Wire (AASHTO M280). 
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4. ASTM A392 Standard Specification for 
Rev. B-91 Zinc-Coated Steel Chain-Link 

Fence Fabric. 
5 .  ASTM A!569/A569M Standard Specification for 

Rev. A-91 Steel, Carbon (0.15 Maximum 
Percent), Hot-Rolled Sheet and 
Strip Commercial Quality. 
Standard Practice for 
Installation of Chain-Link 
Fence. 
Ready Mixed Concrete. 

6. ASTM F567-93 

7. ASTM c94-94 

1.5 SYSTEM DESCRIPTION 

A. 

B. 

1.6 

A. 

1 . 7  

A. 

B. 

C. 

Fence Height: 7 feet nominal with barbed wire 1 foot 
high on extension arms as indicated on drawings. 

Line Post Spacing: At intervals not exceeding 10 feet. 

DELIVERY, STORAGE, AND HANDLING 

Material shall be stored at a location directed by 
FERMCO . 
SUBMITTALS 

Provide submittals as required by Section 01010. 

Shop Drawings: Indicate plan layout, spacing of 
components, post foundation dimensions, hardware 
anchorage, and schedule of components. 

Product Data: Provide data on fabric, posts, 
accessories, fittings, and hardware. 

D.. Certificate of Conformance: Manufacturer certifies 
that supplied products meet or exceed specification 
requirements. 

E. As-built Drawings: Indicate plan layout, size, and 
type. 

1.8 PROJECT CONDITIONS 
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A. Qualifications 
1. Manufacturer: Company specializing in 

manufacturing the products specified in this 
section shall have a minimum of 3 years of related 
experience. 

PART 2 PRODUCTS 

A. Framing (Steel): ASTM A569; hot rolled steel strip, 
cold formed to pipe configuration, longitudinally 
welded construction, minimum yield strength of 50 ksi. 

B. Fabric Wire (Steel) : ASTM A392 zinc-coated, 9-gage, 
wire fabric. 

C. Barbed Wire: ASTM A121 galvanized steel; 12-gage wire, 
three strands, four points at 5 inches on center. 

D. Concrete: ASTM C94; Normal Portland cement, 3,000 psi 
strength at 28 days, 3-inch slump; 1-1/2 inch nominal 
sized coarse aggregate. 

E. Fittings: Galvanized steel sleeves, bands, clips, rail 
ends, tension bars, fasteners, and fittings. 

F. Drive Anchor: Two angles, 36-inch length, 1-1/4 inch 
by 1-1/4 inch by 1/4 inch. 

2 . 2  coMPoNENTs 

A. Line Posts: 2-3/8 inch outside diameter (OD). 

B. Corner and Terminal Posts: 2-7/8-inch, OD. 

C. Top and Brace Rail: 1-5/8-inch OD, plain end, sleeve 
coupled. 

D. Fabric: 2-inch diamond mesh interwoven wire, No. 9 
gage, top selvage twisted tight, bottom selvage knuckle 
end closed. 

Date: 08/23/95 
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E. Tension Wire: No. 6 gage steel, single strand, 
galvanized. 

F. Tie Wire: No. 6 gage galvanized steel. 

G. Caps: Cast steel galvanized; sized to post diameter, 
set screw retainer. 

2.3 FABRICATION 

A. Finishes on new items 
1. Components and Fabric: Galvanized to ASTM A123, 

2. Hardware: Galvanized to ASTM A153, 2.0 

3. Accessories: Same finish as framing. 

2.0 ounces/square foot coating. 

ounces/square foot coating. 

PART 3 EXECUTION 

3 . 1  ERECTION/INSTA~LATION/APPLICATION 

A. Install framework, fabric, accessories, and gates in 
accordance with manufacturer's instructions and ASTM 
F567. 

B. Set all posts plumb. A l l  corner and pull posts shall 
be set in concrete footings with top of footing 2 
inches above finish grade. Slope top of concrete for 
water runoff. All line posts shall be set using steel 
drive anchors. The post shall be driven into solid 
ground and then anchored into position by two angles 
driven diagonally through metal shoes bolted to the 
post below ground level. Set angles perpendicular to 
the fence line. 

C. All Post Footing Depth Below Finish Grade: 3 feet, 6 
inches as shown on construction drawings. 

D. Brace corner post to adjacent line post with horizontal 
center brace rail and diagonal truss rods. Install 
brace rail, one bay from end and gate posts. 

1 3 4  
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E. Provide top rail through line post tops and splice with 
6-inch-long rail sleeves. 

F. Stretch fabric between terminal posts. 

G. Position bottom of fabric 2 inches above finished 
grade. 

H. Fasten fabric to top rail, line posts, braces, and 
bottom tension wire with tie wire at maximum 15 inches 
on centers. 

I. Attach fabric to end and corner posts with tension bars 
and tension bar clips. 

J. Install bottom tension wire stretched taut between 
terminal posts. 

K. Make adaptations of existing fence to new fence as 
required at places where existing and new fences meet. 

L. Install grounding as indicated. 

3 . 2  

A. 

FIELD QUALITY ASSURANCE 

Construction shall be accomplished in a manner that 
will provide a fence conforming to the surface of the 
ground. 

3 . 3  ADJUSTING 

A. Erection Tolerances 
1. Maximum Variation from Plumb: 1/4 inch. 
2. Maximum Offset from True Position: 1 inch. 

B. Patch, repair, or replace any material damaged by the 
Subcontractor to match undamaged material. 
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C. Excess debris and waste generated as a result of the 
work shall be containerized by the Subcontractor as 
described in Part 6, Statement of Work, of the 
Invitation for Bid. 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

C. 

D. 

1 . 3  

A. 

1 . 4  

A. 

SECTION 02900 
SEEDING 

GENERAL 

SECTION INCLUDES 

Seed and mulch to stabilize disturbed areas. 

Maintenance of seeded areas until final acceptance 
contract work. 

RgLATED SECTIONS 

Section 01010 - General Requirements. 

Section 02100 - Site Clearing and Demolition. 

Section 02200 - Earthwork. 

Section 02600 - Storm Drainage. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

of 

6. ODOT 670 Erosion Protection. 

REFERENCES 

State of Ohio, Department of Transportation (ODOT), 
Construction and Material Specifications, 
January 1, 1995. 
1. ODOT 207 Temporary Soil Erosion and Sediment 

Control. 
' 2. ODOT 659 Seeding and Mulching. 
3. ODOT 659.02 Agricultural Liming Materials. 
4. ODOT 659.06 Mulching Material. 
5. ODOT 659.08 Fertilizing and Liming. 
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1.5 

A. 

B. 

C. 

D. 

1.6 

. A .  

1.7 

A .  

SUEMITTALS 

Provide submittals as required by Section 01010. 

Maintenance Data: Submit maintenance instructions for 
seeded areas including: 
1. Grass Seed: Types, application, cutting method, 

2. Soil Nutrients: Types, frequency, and recommended 

3. Soil: Conditioners: Type and recommended coverage. 

and maximum grass height. 

coverage. 

Certificates: Provide written certification from 
supplier of seed to state that the seed delivered to 
the project complies with the following: 
1. Seed varieties and mixture comply with 

requirements of the specifications. 
2. Purity and germination rate comply with the 

requirements of the specifications. 

Product Data: 
1. Filter fabric catalog data and sample. 
2. Mulch for seeding. 

GENERAL 

Except as supplemented or otherwise modified herein 
and/or shown on the construction drawings, the entire 
work under this section shall be in compliance with the 
provisions of ODOT Items 659 and 670. 

DELIVERY, STORAGE, AND HANDLING 

Deliver grass seed mixture in original, sealed 
containers. Seed in damaged packaging will not be 
accepted. Containers shall show: 
1. Names and percentage of each seed variety. 
2. Year of production, percentage of purity, minimum 

3. Net weight. 
germination rate, and date of packaging. 
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B. Deliver plant nutrients and soil conditioners in 
waterproof bags showing weight, chemical analysis, and 
name of manufacturer. 

C. Store materials in a dry area, free from wetting and 
physical damage. 

1.8 MAINTENANCE 

A. Seed 
1. 

2. 

3 .  
4 .  

Areas : 
Mowing: Prior to acceptance, the Subcontractor 
shall be responsible for mowing all grass to a 
height of 3 inches when the grass has reached a 
height of 5 inches. Seeded areas shall be cut at 
least three times, none of which shall be closer 
than 10 days apart. 
Apply,plant nutrients as required in 
recommendations of agricultural authority such as 
the Soil Conservation Service. 
Water to prevent grass and soil from drying out. 
Immediately re-seed areas that show bare spots. 
Fill in washed-out areas with topsoil and re-seed. 

B. Removal of Sedimentation Accumulation: 
1. Remove accumulated sediments when sediment is 

greater than one-half the height of the control 
measure, and at project completion. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  Seed 
1. Seed Mixture: Permanent seeding 

a. Forty percent Kentucky Bluegrass (POA 

b. Forty percent Kentucky Fescue (Festuca 

c. Twenty percent Annual Ryegrass (Lolium 

Pratensis) . 

Rubra) . 

Multiflorum). 
2. Mixture shall be clean, guaranteed 95 percent 

pure, and have a minimum gemination rate of 85 
percent within 1 year of test. 

Date: 08/23/95 
Rev.: A RE: I 

02900. WBS NO.: 1.1,1.1.4.3 
3 of 7 ERA/CRU NO.: 4/P0-146 



2 . 2  
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B. Soil Conditioners 
1. Lime: 

a. Lime shall meet the requirements of ODOT Item 
659.02. 

b. Agricultural ground limestone, with a minimum 
total neutralizing power (TNP) of 90 percent, 
at least 40 percent passing a No. 100 sieve, 
and at least 35 percent passing a No. 8 
sieve, is considered to be standard grade. 
This grade is applied at a 100 percent 
standard application rate of 2,000 pounds per 
acre subject to the approval of FERMCO. Other 
grades of agricultural liming materials may 
be used. Apply substitute material at rates 
which are dependent on the TNP and sample 
fineness. 

C. Plant Nutrients 
1. Fertilizer: 

a. Fertilizer shall meet the requirements of 
ODOT Item 659.08. 

b. The standard application of fertilizer shall 
be at the rate of 20 pounds per 1,000 square 
feet of 12-12-12. AnotXer analysis, in the 
same ration, may be used by varying the 
application rate to produce the same values 
specified. Either dry or liquid fertilizer 
may be used and shall be distributed in an . 
even pattern over the specified area, then 
thoroughly disked, harrowed, or raked into 
the soil to a depth between 2 and 4 inches. 

ACCESSORIES 

A. Mulch: 
1. Mulch shall meet the requirements of ODOT Item 

2. 
659.06. 
Materials used for mulching shall be straw or hay. 
They shall be reasonably free of weed seed and 
such foreign materials as may detract from their 
effectiveness as a mulch or injure desired plant 
growth. 
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PART 3 EXECUTION 

3.1 PREPARATION 

A. Remove debris, weeds, and undesirable plants and their 
roots. Remove contaminated subsoil. 

B. Repeat cultivation in areas where equipment used for 
hauling and spreading of topsoil has compacted subsoil. 

3 . 2  ERECTION/INSTALLATION/APPLICATION 

A. Application of Soil Conditioners: 
1. Apply lime conditioners at the rate specified in 

Article 2.1, Paragraph B, Subparagraph l.b., or as 
determined by soil test. 

topsoil. 
2. Mix thoroughly into the top 2 inches of the 

B. Application of Plant Nutrients: 
1. Apply fertilizer at the rate specified in Article 

2. Apply after smooth raking of topsoil, and prior to 

3. Mix thoroughly into upper 2 inches of topsoil. 
4. Lightly water to aid the distribution of 

2.1, Paragraph C, Subparagraph 1.b. 

roller compaction. 

fertilizer. 

C. Seeding: 
1. When applying seed with a mechanical spreader, 

apply evenly in two intersecting directions. Rake 
in lightly. Apply at a minimum rate of 3 pounds 
per 1,000 square feet. 

2. Do not seed areas in excess of that which can be 
mulched on same day. 

3. Apply seed mixture as follows: 
a. All seeding performed between October 15 and 

March 15 shall be temporary seeding in 
accordance with ODOT Item 207. 
Permanent seeding may be performed at any 
time with permission of FERMCO. 

b. 

4. Lightly roll seeded area. 
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5. 

6. Apply water with a fine spray immediately after 

Immediately following seeding and compacting, 
apply much. 

each area has been mulched. Saturate soil to 
approximately 4 inches deep. 

3 . 3  FIELD QUALITY ASSURANCE 

A. Subcontractor shall notify FERMCO at least 24 hours 
prior to date of anticipated inspection. 
1. To qualify for acceptance, an area shall have a 

good, clean stand of perennial grass. 
2. Coverage shall be at least 95 percent of the area, 

and no bare spots shall exceed 3 square feet. 
3 .  Areas that fail to meet requirements of the 

specifications shall be repaired or re-seeded as 
necessary to produce an acceptable stand of grass. 

B. Excess debris and waste generated as a result of the 
work shall be containerized by the Subcontractor as 
described in Part 6, Statement of Work, of the 
Invitation for Bid. 

3 . 4  PROTECTION 

A. Seed Protection: 
1. Apply protection as necessary to retain soil and 

2. Cover seeded slope area with mulch. Cover ditch 

3 .  Where slope is steeper than'3 horizontal to 1 

4. Mulch: 

plant material. 

lines with matting. 

vertical, replace mulch with matting. 

a. Mulch seeded area with straw mulch. Spread 
mulch at a rate of not less than 2 tons per 
acre. 

blowers. 
b. Apply by hand, by mechanical spreaders, or by 
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5. Matting: 
a. Roll matting onto slopes or along ditch lines 

without stretching or pulling. 
b. Lay matting smoothly on surface, and bury top 

end of each section in 6-inch-deep excavated 
topsoil trench. 

. 

c. Provide 12-inch overlap of adjacent rolls. 
d. Rake smooth, level with adjacent s o i l .  
e. Secure outside edges and overlap with staples 

at a maximum interval of 36 inches. 
Intermediate staples shall be spaced at a 
maximum interval of 5 feet. 

close contact between matting and soil. 

direction of water flow. 

f. Lightly dress slopes with topsoil to ensure 

g. At sides of ditches, lay matting laps in 

END OF SECTION 

I 
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SECTION 16118 
UNDERGROUND DUCTBANKS, DUCTS, AND MANHOLES 

PART 1 GENERAL 

1.1 

A. 

B. 

1-2 

A. 

B. 

1 . 3  

A. 

1.4 

A. 

B. 

C. 

D. 

SECTION INCLUDES 

Conduit . 

Manholes. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

RELATED DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

American National Standards Institute (ANSI) : 
1. ANSI C80.1-90 Rigid Steel Conduit - 

Zinc-Coated. 

Institute of Electrical and Electronic Engineers (IEEE): 
1. IEEE C2-93 National Electrical Safety 

Code. 

National Fire Protection.Association (NFPA) : 
1. NFPA 70-93 National Electrical Code. 

American Society for Testing and Materials ( A S T M ) :  
1. ASTM A48-A94 Standard Specifications for 

Gray Iron Castings. 
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1.5 

E. American Association of State Highway and Transportation 
Officials (AASHTO) : 
1. AASHTO-92 Standard Specification for 

Highway Bridges. 

F. National Electrical Manufacturers Association (NEMA) : 
1. NEMA TC 3-90 PVC Fittings for Use with 

Rigid PVC Conduit and Tubing. 
2. NEMA TC 6-90 PVC and ABS Plastic Utilities 

Duct for Underground 
Installation. 

G. Underwriters Laboratories, Inc. (UL) : 
1. Electrical Construction Materials Directories, 

1994. 

H. Ohio Department of Transportation (ODOT): 
1. Item 499-95 Concrete. 
2. Item 625-95 Highway Lighting. 

SUBMITTALS 

A. Provide submittals as required by Section 01010. 

B. Shop Drawings: Indicate dimensions, reinforcement, size 
and locations of openings, and accessory locations for 
precast manholes. 

C. Accurately record actual locations of exact routing of 
ductbank by field survey. 

D. Accurately record actual locations of each manhole and 
conduit stub-up by field survey. 

1.6 QUALITY ASSURANCE 

A. Manufacturer: Company specializing in manufacturing 
products specified in this section with minimum 3 years 
experience. 

B. Conform to requirements of NFPA 70 and IEEE C2. 
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C. 

1 . 7  

A. 

B. 

C. 

1.8 

A. 

B. 

1.9 

A. 

P 

&- 

E’urnish products listed and classified by Underwriters 
Laboratories, Inc. as suitable for purpose specified and 
indicated. 

DELIVERY, STORAGE, AND HANDLING 

Deliver, store, protect, and handle products to site. 

Accept conduit on site. Inspect for damage. 

Protect conduit from corrosion and entrance of debris by 
storing above grade. Provide appropriate covering. 

PROJECT CONDITIONS 

Verify routing and termination locations of ductbank with 
FERMCO Construction Manager prior to excavation for 
rough- in. 

Verify locations of manholes and conduit stub-ups prior 
to excavating for installation. 

DEFINITION 

In the text of this section, the words conduit and duct 
are used interchangeably. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Rigid Steel Conduit: ANSI C80.1. 

B. Plastic Utilities Duct: NEMA TC 6; PVC. 

C. Plastic Utility Duct Fittings: NEMA TC 3. 

D. Precast Concrete Manholes: 
1. Material: Reinforced precast concrete. 
2. Construction: Modular sections with 

3. Reinforcing: AASHTO loading H-20, according to 
tongue-and-groove joints. 

AASHTO-92. 
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4. Shape: Rectangular with truncated corners. 
5. Nominal Inside Dimensions: 7 feet by 5 feet. 
6. Inside Depth: 6-1/2 feet or as indicated. 
7. Wall Thickness: 8 inches or as indicated. 
8. Base Section: Include sump, dimensioned as 

indicated, with cast sleeve, and two l-inch ground 
rod openings. 

and cover, dimensioned as indicated. 

into frame. 

9. Top Section: Include grooved opening for frame 

10. Riser Casting: 6-inch, with manhole step cast 

11. Duct Entry Provisions: Window knockouts. 
12. Duct Entry Locations: As indicated. 
13. Duct Entry Size: For 5-inch, nominal conduit/end 

bells. 

2.2 ACCESSORIES 

A. Underground Warning Tape: 4-inch-wide plastic tape, 
colored yellow with suitable warning legend describing 
buried electrical lines. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that excavation, base material installation, and 
compaction are completed. 

3.2 PREPARATION 

A. Prepare excavation in accordance with manhole 
manufacturer's instructions and requirements of Section 
02200. 

3 . 3  ERECTION/INSTALLATION/APPLICATION 

A. Underground Duct: 
1. Install power duct 30 inches (minimum) below 

finished grade. 
2. Install duct with minimum slope of 4 inches per 

100 feet. Slope duct away from building 
entrances. 
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3. 

4. 

5. 

6. 

7 .  

8. 

9. 
10. 

11. 

12. 
13. 

14. 

15. 

16. 
17. 

18. 

19. 

20. 

21. 

Date: 08/23/9.5 
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Cut duct square using saw or pipe cutter; de-burr 
cut ends. 
Insert duct to shoulder of fittings; fasten 
securely. 
Join nonmetallic duct using adhesive as 
recommended by manufacturer. 
Wipe nonmetallic duct dry and clean before 
joining. Apply full even coat of adhesive to 
entire area inserted in fitting. Allow joint to 
cure for 20 minutes, minimum. 
Install no more than equivalent of three 90-degree 
bends between pull points. 
Provide suitable fittings to accommodate expansion 
and deflection where required. 
Terminate duct at manhole entries using end bell. 
Stagger duct joints vertically in concrete 
encasement 6 inches minimum. 
Use suitable separators and chairs installed not 
greater than 4 feet on centers. 
Band ducts together before placing concrete. 
Securely anchor duct to prevent movement during 
concrete placement. 
Concrete shall be ODOT Specification 499.03, Class 
C, placed according to 625.13. Use mineral 
pigment to color concrete red. Concrete shall 
have a 28-day compressive strength of 3,000 psi. 
Provide minimum 3-inch concrete cover at bottom, 
top, and sides of ductbank. Provide minimum 3- 
inch separation between ducts. 
Connect to manhole wall using dowels. 
Provide pull rope in each duct except sleeves and. 
nipples. Minimum 1/2-inch, 4,000 psi tensile 
strength polypropylene. 
Swab duct. Use suitable caps to protect installed 
duct against entrance of dirt and moisture.. 
Perform excavations and backfill trenches under 
provisions of Section 02200 of this specification 
package. 
Interface installation of underground warning tape 
with backfilling. Install tape 6 inches below 
finished surface. 
All duct end bells and exposed portions (stub-ups) 
of duct in manholes or above grade shall be rigid 
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22. 

steel. All final 90-degree bends from underground 
to stub-ups shall be rigid steel. Stub-ups shall 
be 3 inches above grade or floor. 
Direct buried duct, not encased in concrete, shall 
conform to the above requirements, except those 
pertaining to concrete, and to the following 
requirements: 
a. Excavate trenches for the duct, depths as 

indicated, not less than 12 inches wide. 
Bends in trenches shall have a radius of not 
less than 36 inches. 

of at least 3 inches below the duct and fill 
the space with sand or clean earth free from 
particles larger than 1/4 inch. 

rigid steel conduit for portions not covered 
by slabs. 

b. When rock is encountered, remove to a depth 

c. Use PVC conduit under concrete slabs; use 

B. Precast Manhole Installation: 
1. Install and seal precast sections in accordance 

2. Install manholes plumb. 
3. Use precast neck and shaft sections to bring 

manhole cover to finished elevation. 
4. Attach cable racks to inserts after manhole 

installation is complete. 

with manufacturer's instructions. 

END OF SECTION 
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SECTION 16170 
GROUNDING AND BONDING 

PART 1 GENERAt 

1.1 SECTION INCLUDES 

A. Grounding electrodes and conductors. 

B. Equipment grounding conductors. 

C. Bonding. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

B. . Section 16118 - Underground Duct Banks, Ducts, and 
Manholes. 

1.3 RELATED DRAWINGS 

A. See Section 01011 for the Schedule of Drawings. 

1.4 REFERENCES . 

A. National Fire Protection Association (NFPA) : 
1. NFPA 70-93 National Electrical Code. 

B. Underwriters Laboratories, Inc. (UL) : 
.1. Electrical Construction Materials Directories, 

1994. 

C. International Electrical Testing Association (NETA) : 
1. NETA ATS-95 Acceptance Testing 

Specifications for Electrical 
Power Distribution Equipment 
and Systems. 

1.5 SYSTRb¶ DESCRIPTION 

A. Periphery grounding conductor. 
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B. Concrete-encased grounding conductor. 

C. Rod electrode. 

D. 

E. 

1.6 

A. 

B. 

1 . 7  

A. 

B. 

Grounding System Resistance: 5 ohms maximum. 

Fence Grounding. 

SUBMITTALS 

Provide submittals according to Section 01010. 

Test Reports: Indicate overall resistance to ground 
and resistance of each electrode to ground. 

QUALITY ASSURANCE 

Manufacturer: Company specializing in manufacturing 
products specified in this section with minimum 3 years 
experience. 

Conform to requirements of NFPA 70. 

C. Furnish products listed and classified by Underwriters 
Laboratories, Inc., as suitable for purpose specified 
and shown. 

D. Provide certification of ground resistance testing 
instrumentation according to NETA ATS. 

1.8 PROJECT CONDITIONS 

A. Accurately record actual locations of grounding 
electrodes. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Mechanical Connectors 
1. Burndy. 
2. Ideal. 
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3. Ilsco. 
4. Other manufacturers shall be acceptable. 

2.2 MATERIALS 

A. Mechanical Connectors 
1. Bronze. 

B. Wire 
1. Stranded copper. 

a. Periphery Grounding Conductor: #4/0 AWG. 
b. Grounding Conductor: Size to meet NFPA 70 

requirements. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that final backfill and compaction have been 
completed before driving rod electrodes. 

3 . 2  ERECTION/INSTALLATION/JWPLICATION 

A. Install products in accordance with manufacturer's 
instructions. 

B. Install rod electrodes at locations indicated. Install 
additional rod electrodes as required to achieve 
specified resistance to ground. 

C. Provide bonding to meet NFPA 70 requirements. 

D. Fence Grounding: Fences shall be grounded with a 
ground rod at each fixed gate post and at each corner 
post : 
1. Drive ground rods until the top is 12 inches below 

grade. 
2. Attach a No. 4 AWG copper conductor, by fusion 

weld process, to the ground rods and extend it 
underground to the immediate vicinity of the fence 
post. 

3 .  Lace the conductor vertically into 12 inches of 
fence mesh and fasten it by two approved bronze 

Date: 08/23/95 16170 WBS NO: 1.1.1.1.4.3 
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compression fittings, one to bond the wire to the 
post and the other to bond the wire to the fence. 
Each gate section shall be bonded to its gatepost 
by a 1/8-inch by l-inch flexible braided copper 
strap and ground post clamps. Clamps shall be of 
the anti-electrolysis type. 

3.3 FIELD QUALITY ASSURANCE 

A. Inspect grounding and bonding system conductors and 
connections for tightness and proper installation as 
defined by contract documents and manufacturer's 
instructions. Accurately record as-built locations of 
grounding electrodes where different from drawings, and 
submit to the FERMCO Construction Manager. Test 
instrumentation shall conform to NETA ATS. Provide 
certification for instrumentation. 

B. Measure the system's resistance to the ground; perform 
testing in accordance with instrument manufacturer's 
recommendations using the fall-of-potential method. 
Provide written test reports indicating overall 
resistance to ground and resistance of each electrode 
to ground. 

END OF SECTION 
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