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Fernald Environmental Management Project 
Letter No. C:SWP(SCEP):97-0030 

Tom Schneider, OEPA - 
Ohio Environmental Protection Agency 
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Dayton, OH 45402-2086 

James A. Saric, USEPA 
United States Environmental Protection Agency 
Region V (SRF-5J)\77 W. Jackson Boulevard 
Chicago, IL 60604-35905 . 

Dear Mr. Saric and Mr Schneider: 

.. - 

Per Rob Janke’s request, enclosed for your information, review, and comment, please find the 
following Certified-for-Construction (CFC) documents for the Site Preparation work for the Area 
2, Phase I (Southern Waste Units): 

-Construction Drawings 
-Technical Specifications 
-Surface Water Management Plan 

These documents are provided in accordance with the DOE letter t o  you on June 13 (See 
attached). If you have any questions or comments on these documents please call Rob Janke 
at 648-31 24. 

Sincerely, / 

Project Ma nag er 
Soil Characterization and Excavation Project 

AEH:GNJ:jrw 
Enclosure 

I 



(now f ren 

(now renamed Fluor Daniel Fernaldl 

I 

Tom Schneider, OEPA 
Letter No. C:SWP(SCEP):97-0030 
Page 2 

C: R. Beaumier, TPSS/DERR,OHPA-Columbus 
F. Bell, ATSDR 
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SECTION 01000 
GENERAL REQUIREMENTS 

PART 1 GENERAL 

1.1 SCOPE 

A. This specification and accompanying construction 
documents describe all work for the site preparation 
phase of the Southern Waste Units (SWU) portion of the 
Waste Units Remediation Project (WURP). The SWUs 
consist of the Inactive Flyash Pile (IFP), South Field 
(SF), and the Active Flyash Pile (AFP). The site 
preparation phase includes, but is not limited to: 
1. 

2. 

3. 

4 .  
5 .  

6. 
7. 

8 .  

9 .  

10. 

11. 

Tapping an existing water line in three locations 
and installation of three new drinking water 
lines. 
Installation and construction of erosion sediment 
control facilities including runon and runoff 
control ditches and silt fence and berm. 
Construction of three retention basins and 
installation of associated lift stations and 
double-walled transfer line. 
Clearing trees and brush and stump grinding. 
Surveying for construction layout and as-built 
drawings. 
Excavation, removal, and stockpiling of materials. 
Construction of a support area and installation of 
two trailers. 
Chipping trees and brush and stockpiling wood 
chips. 
Preparation of subgrade and placement of 
geomembrane liner in ditches, basins, and 
stockpile areas. 
Development, operation, and reclamation of a 
borrow area to provide clay material for lining 
three retention basins. 
Hauling (from the borrow area), placement, and 
compaction of the clay materials as a bottom liner 
in the three retention basins, followed by 
placement of an overlying goemembrane liner. 

Date: 05/30/97 
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12. 

13. 
14. 
15. 

16. 

17 . 
18. 
19. 

20. 
21. 
22 . 
23. 

24. 
25. 

Removal/installation/relocation of chain link 
fencing, installation of construction fencing, and 
removal of plastic chain fencing. 
Construction of a wheel wash facility. 
Installation and extension of drainage pipes. 
Installation of a new electric power line and 
associated electrical work for project facilities. 
Operation and maintenance of constructed 
facilities until turnover to the excavation 
subcontractor. 
Construction of stockpiles. 
Relocating a rip-rap stockpile. 
Preparation of a FDF approved Safe Work Plan for 
performing the site preparation work. 
Geotechnical sampling and testing. 
Dust control and associated FDF approved plan. 
Placement and installation of dumped rock fill. 
Relocation of gravel roadway (located west of 
Retention Basin #2). 
Material tracking. 
Installation of SFES discharge and treatment 
lines. 

B. In all cases where the words "Fluor Daniel Fernald, 
Incorporated" or "FDF" appear in these specifications, 
it shall be understood to refer to Fluor Daniel 
Fernald, Incorporated (FDF) Construction Manager. 

C. In all cases where the words "A/E Subcontractor" or 
"Engineer" 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. 

D. In all cases where the terms Vendor" or "Seller" or 
lvManufacturer" 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. 

Date: 05/30/97 
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.- 802 
E. In all cases where the term "Subcontractor'@ appears in 

these specifications, it shall be understood to refer 
to the Site Preparation Construction Subcontractor. 

F. The Subcontractor shall provide written procedures for 
FDF@s review and approval of all plans and 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. 
Generally, all field test instruments shall have been 
calibrated, prior to use on this subcontract, by an 
independent calibration laboratory whose calibration 
equipment and instruments are fully traceable to 
National Institute of Science and Technology (NIST) 
standards. The Subcontractor shall maintain individual 
certification of calibration which evidences 
traceability to NIST standards for all field test 
instruments used on this subcontract. 

G. Work shall be accomplished in accordance with the 
following code requirements: 
1. 
2. 
3. 

4. 

5. 

6. 
7. 

1.2 S I T E  

Ohio Basic Building Code (OBBC) 1995. 
Uniform Building Code (UBC) 1994. 
Code for Safety to Life from Fire in Buildings and 
Structures (NFPA 101, Life Safety Code) - 1994. 
All other National Fire Protection Association 
(NFPA) Codes - All inclusive, including 1996 
revisions. 
Occupational Safety and Health Administration 
(OSHA) - 29 CFR 1910 and 29 CFR 1926. 
FDF Lockout/Tagout Procedure OP-0004. 
Ohio Plumbing Code - 1993. 
AND SCOPE 

A. The intent of these specifications is to provide all 
technical information required and necessary to perform 
and complete the work as required by the Contract. 

B. The Subcontractor shall provide all labor, services, 
materials, and equipment, and shall do.all work 

Date: 05/30/97 
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necessary to accomplish this within the limits of work 
as defined in the accepted bid and Contract. 

1.3 LISTS OF MATERIALS, MANUFACTURERS, OR EQUIPMENT 
SUPPLIERS 

A. The listing of materials, equipment, 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, 
except where specifically precluded by these 
specifications. These lists are intended to identify 
the types and 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 SUBMITTALS - SHOP DRAWINGS, SAMPLES, AND OTHER DATA 

A. Section 01011 has the submittal listing. Refer to 
Part 6, Statement of Work and Part 7, technical 
specifications, and drawings for additional submittal 
requirements. The Subcontractor is responsible for 
providing all submittals required in the subcontract 
whether listed in Section 01011 or not. Any submittals 
not in conformance with these requirements will be 
returned without review for correction and resubmittal: 

1. Safe Work Plan. The Safe Work Plan shall include 
general information and approach and will include 
specific documents described in the technical 
specifications. 

arranged folders, the following: 
2. Assemble and submit, if required, in logically 

All instruction bulletins, diagrams, 
lubrication schedules, operating 
instructions, parts lists, and pamphlets for 
equipment and apparatus furnished, including 
vendor's or manufacturer's recommended 

Date: 05/30/97 
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3. 

4 .  

5. 

6 .  

7. 

8 .  

9. 

10. 

11. 

8 0 2  
procedure for lifting, handling, and 
installing equipment. 

Submittals for equipment shall include 
manufacturer I 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.'I 
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. 
of tests. 
Submit Material Safety Data Sheets (MSDSs), for 
all cutting oils, caulks, sealants, lubricants, 
paints, etc., and all other similar compounds. 
The Engineer'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 FDF'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 

Submit test reports after completion 

Date: 05/30/97 01000 WBS No: 1.1.1.1.2.3.6 
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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. 
sizes, construction details, and directive notes 
shown will be reviewed for accuracy, compliance 
with the specifications, adequacy, interferences, 
etc., on a spot check or incomplete basis to 
establish that the Subcontractor has given such 
factors careful attention. 

12. 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. 

13. 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 FDF to the Subcontractor bearing 
certificate attachment permitting the 
Subcontractor to employ them in the furtherance of 
the Subcontractor's work under the contract. The 
Subcontractor shall understand 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. 

Dimensions, 

14. The Subcontractor shall verify all field 

1.5 REFERENCES 

A. The publications listed in the technical specifications 
form part of this specification. 
shall be the latest revision and addendum in effect at 
the time of issue of contract and of issue of the 

Each publication 

Date: 05/30/97 
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specification unless notified otherwise. Except as 
modified herein or by the details of the drawings, work 
included in this specification shall conform to the 
applicable provisions of these publications. 

1 . 6  MANUALS AND SPARE PARTS LISTS 

A. Copies of manufacturers recommended spare parts list 
(including critical long-lead time spare parts) shall 
be submitted prior to the shipment of any item of 
equipment. 

B. A Systems Implementation Manual shall be prepared so as 
to provide optimum readiness of the equipment and 
systems being furnished. The Systems Implementation 
Manual shall be coordinated with the requirements as 
noted in the accompanying Systems Plan. 

C. The cover of the Systems Implementation Manual shall 
include the following information: 
1. Project Title - Waste Units Remediation Project 
2. WBS NO. - 1.1.1.1.2.3.6 

Southern Waste Units Site Preparation Package 

3. Engineer - PARSONS 
4. Construction Manager - FDF 
5. Subcontractor Name. 

D. The Systems Implementation Manual 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 Proceduresmm and 
IICorrective Procedures," and a subsection for "Safety 
Precautions.@I 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 

Date: 05/30/97 
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before, during, and after making repairs, adjustments, 
or routine maintenance. 

E. Submit complete sets of the final approved manual prior 
to the shipment of the equipment or system. 

1.7 SPECIFICATION EXPLANATION 

A. General: The technical specifications are of the 
abbreviated, simplified, or streamlined type and 
include incomplete sentences. 
phrases such as "the Subcontractor shall, 
conformity therewith," lvshall be," "as noted on the 
drawings, Inaccording to the plans, Ita, "the, and 

be supplied by inference in the same manner as they are 
when a "note1@ occurs on the drawings. 

Omissions of words or 
"in 

are intentional. Omitted words or phrases shall 

The Subcontractor shall provide all items, 
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 unless stated otherwise. 

articles, 

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 separations 
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 

section (e.g., Article 2.1) 

Such separations, 

B. Definitions: Certain terms and words as used 
throughout the specifications shall be defined as 
follows, unless otherwise particularly specified: 

Date: 05/30/97 
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1. 

2. 

3. 

4 .  

5 .  

6 .  

7. 

llProvidell : Furnish and install, complete, in 

llIndicatedll: As shown on the drawings and/or 

"Directed, 
@'Authorized, 
llPermittedll: Shall be as directed, authorized, 

llSelectedll : Shall be as selected by the 

@*Satisfactory, 11 

l1Acceptable1@: Satisfactory or acceptable to FDF. 
"Necessary, 
"Required, 

place. 

specified. 

or permitted by FDF. 

Engineer or FDF. 

Su it ab 1 egg : As necessary, required, or suitable 
for the intended purpose as 
determined by FDF. 

specified 
llSubmitll : Submit to FDF unless otherwise 

1.8 ABBREVIATIONS FOR REFERENCED STANDARDS AND 
SPECIFICATIONS 

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

Abbreviation 
AASHTO 

ACI 
ADC 
AFP 
AGC 

AISC 

AIS1 
AMCA 

ANSI 

APA 

Date: 05/30/97 
Rev.: 0 RE: WM 
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Highway and Transportation 
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American Concrete Institute 
Air Diffusion Council 
Active Flyash Pile 
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Abbreviation 
API 
ARI 

ASCE 
ASHRAE 

ASME 

ASTM 

AWS 
AWWA 
CFR 
DHI 
FDF 
FGMA 
FM 
FRL 
GA 
ICBO 

IEEE 

IFP 
IMIAC 

MBMA 

NAAMM 

NCMA 

NEC 
NEMA 

NFPA 

NIST 

Date: 05/30/97 
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Authority 
American Petroleum Institute 
Air Conditioning and Refrigeration 
Institute 
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 
Fluor Daniel Fernald, Incorporated 
Flat Glass Marketing Association 
Factory Mutual System 
Final Remediation Level 
Gypsum Association 
International Conference of 
Building Officials 
Institute of Electrical and 
Electronics Engineers 
Inactive Flyash Pile 
International Masonry Industry All- 
Weather Council 
Metal Building Manufacturers 
Association 
National Association of 
Architectural Metal Manufacturers 
National Concrete Masonry 
Association 
National Electrical Code 
National Electrical Manufacturers 
Association 
National Fire Protection 
Association 
National Institute of Science and 
Technology 
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Abbreviation 
NPCA 

OBBC 
ODOT 
OSDF 
PACM 

PCA 
PCI 
PDCA 

PIV 
PS 

SDI 
SF 
SIGMA 

SJI 
SMACNA 

SSPC 
SWU 
UL 
WURP 

Authoritv 
3 National Paint and Coatings 

Association 
Ohio Basic Building Code 
Ohio Department of Transportation 
On-Site Disposal Facility 
Presumed Asbestos Containing 
Material 
Portland Cement Association 
Prestressed Concrete Institute 
Painting and Decorating Contractors 
of America 
Post Indicator Valve 
United States Department of 
Commerce, Voluntary Products 
Standards 
Steel Deck Institute 
South Field 
Sealed Insulating Glass 
Manufacturers Association 
Steel Joist Institute 
Sheet Metal and Air Conditioning 
Contractors National Association 
Steel Structures Painting Council 
Southern Waste Units 
Underwriters Laboratories, Inc. 
Waste Units Remediation Project 

END OF SECTION 

OUDATA\OU-2wI 16S\wBs 1 1236\sWU\s~\01000 6/12/97,3 :45pm 
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SECTION 01011 

SUBMITTALS LISTING 

A. Submittal Requirements: Submittals 
drawings and/or data for all items 
1. 

2. 
3. 
4. 

5. 

6. 

7. 
8. 

9. 

10. 

11. 

12. 
13. 

B. See 

required 
isted be 

include 
ow : 

llAA" designates that these items are special 
requirements as defined in detail in the 
applicable technical specification section. 
IIBB1l designates that shop drawings are required. 
llCC1l designates that catalog cuts are required. 
IIDD1l designates that Material Certificates are 
required. 
IIEE" designates that Certificates of Conformance 
are required. 
I8FF'I designates that engineering calculations are 
required. 
lIGG1g designates that spare parts list is required. 
"HHI1 designates that Systems Implementation 
Manuals are required. 
1'11'1 indicates that manufacturer's material safety 
data sheets (MSDSs) are required. 
@IJJ1@ indicates that wiring diagrams for power, 
signal, and control wiring are required. 
llKK'l indicates that tests, which are to be 
witnessed by FDF, are required. 
llLL1l indicates that test reports are required. 
llNN1l indicates to be included in the Safe Work 
Plan. 

the accompanying sheets for submittal schedules. 

END OF SECTION 

Date: 05/30/97 
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ERA PROJECT 

Section 01 01 1 
Submittals Listing 



Material/Equipment/ 
ItedDescription 

Erosion Control Blanket X X 

QA/Program/Inspection X 

Date: 05/30/97 
%Rev.: 0 RE: WM 

IC%. 
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Special Shop Catalog Material Certif Eng'g Spare Systems MSDS Wiring Witness Test Samples Safe 
MaterialIEquipmentl Reqts Dwgs Cuts Certif Conform Calcs Parts Implem Diagram Tests Rpt Work 

Plan 
AA BB cc DD EE FF GG HH I1 JJ KK LL MM NN 

ItedDescription Manual 

SECTION 02506 

Aggregate Source X 
Aggregate X X X 

Geotextile X X 

Material Testing Laboratory X 

SECTION 025 10 

Bituminous Aggregate X X 
Aggregate Base X X X X X X 

Tack Coating X X X 

Prime Coating X X X 
Joint Sealant X X X 

SECTION 02667 

PipeIFi ttingslvalvesl Accessori X X X X es 

Pipe Joining Compounds X X X 

Hydrostatic Test Report X 
Performance Certificate X 
Disinfection Report X 

Bacteriological Report X 

X Verification of Personnel 
Experience 

Y 

.C 
.. 

' 
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Special Shop Catalog Material Certif Eng’g Spare Systems MSDS Wiring Witness Test Samples Safe 
MateriallEquipmentl Reqts Dwgs Cuts Certif Conform Calcs Parts Implem Diagram Tests Rpt Work 

Item/Description Manual Plan 
AA BB cc DD EE FF GG HH I1 JJ KK LL MM NN 

Inspection Reports X X 
Corrugated HDPE Pipe X X 
HDPE Pipe X X 
Construction QC Data X X 

SECTION 0283 1 

Products and Materials X X X 

SECTION 02900 

Seed X 

Mulch X 

Plant Nutrients X X X 

SECTION 02999 

Construction Fence X X 

Caution Signs X 
Buoys X X 

SECTION 03001 

Concrete MixISupplier X X X 
Channel Grating X 
Oil Water Separator X 

Curing Compound X X 
I Joint Sealer X X 

>” 
~5 
?> 

I 



Special Shop Catalog Material Certif Eng’g Spare Systems MSDS Wiring Witness Test Samples Safe 
Material/Equipment/ Reqts Dwgs Cuts Certif Conform Calcs Parts Implem Diagram Tests Rpt Work 

ItedDescription Manual Plan 
AA BB cc DD EE FF GG HH I1 JJ KK LL MM NN 

Water Stops X 

Placement of Reinforcing X 
Placement Records (Concrete) X 

SECTION 13125 

Shop Drawings X X 
Support Location Plan X X 

Wall and Roof System 
Dimensions and Construction X X 
Details 

Down Spout/Splash Block 
Locations 

Tie-Down Location Plan and 
Details 

Product Data- Mechanical 
Components 

Manufacturers Installation 
Instructions 

Connection of Fire and Evac 
Alarm to Site System 

X X 

X X 

X X X X X 

X X X X X 

X X X 

SECTION 13126 

Support Location Plan X X 

X X Tie-Down Location Plan and 
Details 

Connection of Fire and Evac 
Alarm to Site System X X X 

Date: 05/30/97 

1 

I 
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Material/Equipment/ 
ItedDescription 

SECTION 15060 

Product Data for Pipe'Fittings 
Valves, and Accessories 

Test Procedures 

SECTION 15090 

Piping SupportsIAnchors 

Welding 

SECTION 15160 

Product Data for Pumps 

SECTION 15170 

Motors 

SECTION 15250 

Product Data for Insulation 
Materials 

SECTION 16050 
~ 

Combination Magnetic Motor 
Starters 

Selector Switches 

Conduit Receptacles 

Safe 
Work 
Plan 
NN 



Material/Equipment/ 
I tedDescription 

~~ 

~ Material Certif Eng'g 
' Certif Conform Calcs 

DD EE FF 

X 
X 

Wire and Cable 

Nameplates 

Wire Markers 

Wireway and Aux. Cutters 

Splicing and Term. 
Components 

Boxes 

Cabinets 

Instrument Cable 

X 
X 
X 

X 

X 
X 

Special 
Reqts 

~~ ~~~ 

Underground Warning Tape 

Inspection and Testing 

AA 

X 

~ 

Shop 
Dwgs 

Conduit and Fittings 

Warning Tape 

BB 

~~ 

X 
X 

~ ~~ 

Catalog 
cuts 

SECTION 16121 

Medium Voltage Cable 

cc 
X 
X 

X 
Cable Terminations 

SECTION 16170 

Supporting Devices I I I x  

X 

SECTION 161 18 I I I 

X Grounding Electrodes and 
Conductors 

I X I  

I X I  

I X I  I 

I X I  

I X I  

I Date: 05/30/97 1 &Rev.: 0 RE: WM 
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Safe 
Work 
Plan 
NN 

. I  

:2 w 

-.:; 
, ..*. 
w r  

- 
Special Shop Catalog Material Certif 

Material/Equipment/ Reqts Dwgs Cuts Certif Conform 
Item/Description 

AA BB cc DD EE 

SECTION 163 1 1 

15 kV Fused Switch X X X 
Bus Connection Kit 

SECTION 16370 

Poles 

X X X 

X X 

Pole Hardware 

Insulators 

X X 
X X 

Cine Conductors 

Arresters and Cut-Outs 

Pole Mtd. Disc. Switches 

X X 
X ' X  

X X X 

Anchors X X 

SECTION 16462 

Trans former/Panelboards X X X 

Spare Systems '1:l 2; 
MSDS Wiring 

Diagram 
Samples 

MM JJ 
Equipment Grounding II Conductors 

X Testing Equipment 
Certification 

Ground System Testing 

X 
X * 

-I- I X I  X I  I x  I I 

I X + + X 
X 

11 Fuses I X I  I x  
11 Pole Mounted Transformers I I I X I X + X 

+ 
X 



Eng’g Spare Systems MSDS Wiring 
Calcs Parts Implem Diagram 

Manual 
FF GG HH I1 JJ 

X X X 

Certif 
Conform 

, Special 
, Reqts Material/Equipment/ 

ItedDescription 
EE AA 

11 SECTION 16470 

X 

SECTION 16500 

11 Luminaires and Lampholders l x  
I X I  X I  Ballasts 

Lamps 

Exit Signs 

X 

Emergency Lighting Units 
~ 

Photoelectric Control 

It SECTION 16855 

11 Heating Cable and Accessories X X X 

611 1/97, 352pm 

00 
0 
N? 
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SECTION 01012 
SCHEDULE OF DRAWINGS 

DRAWINGS 1.1 

The 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 
9. 
10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

following drawings are hereby made a part of this contract: 

Sheet Number Drawins Title Drawins Number 

92X-5900-X-00319 
92X-5900-X-00320 
92X-5900-X-00321 
92X-5900-6-00350 
92X-5900-6-00281 
92X-5900-6-00348 
92X-5900-6-00400 

Project Title Sheet 
Drawing Index 
Legend and General Notes 
Traffic Flow Plan 
Master Site/Utility Plan 
Existing Conditions Plan 
Survey Information and 
Soil Stripping Plan 
Site Plan 
Site Plan- Support Area 
Site Plan- Wheel Wash 
Area 
Site Plan- Paddys Run 
Area 
Enlargement- Retention 
Basin #1 
Enlargement- Retention 
Basin #2 
Enlargement- Retention 
Basin #3 
Erosion and Sediment 
Control- Sheet 1 of 2 
Erosion and Sediment 
Details- Sheet 2 of 2 
Transfer Line- Plan and 
Profile- Sheet 1 of 3 
Transfer Line- Plan and 
Profile- Sheet 2 of 3 
Transfer Line- Plan and 
Profile- Sheet 3 of 3 

XOOOl 
x0002 
X0003 
GOO01 
GO002 
GO003 
GO004 

GO005 
GO006 
GO007 

GO008 

GO009 

GOO10 

GOO11 

GO012 

GO013 

GO014 

GO015 

GO016 

92X-5900-G-00282 
92X-5900-6-00284 
92X-5900-G-00283 

92X-5900-6-00390 

92X-5900-6-00303 

92X-5900-G-00371 

92X-5900-G-00372 

92X-5900-G-00311 

92X-5900-6-00368 

92X-5900-6-00304 

92X-5900-6-00305 

92X-5900-G-00306 

Date: 05/30/97 
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20. 

21. 

22. 
23. 

24. 

25. 

26. 

27. 
28. 

29. 

30. 

31. 
32. 

33. 

34. 

35. 
36. 
37. 
38. 

39. 

Drawins Number 

92X-5900-6-00312 

92X-5900-G-00310 

92X-5900-6-00307 
92X-5900-G-00309 

92X-5900-6-00308 

92X-5900-G-00411 

92X-5900-G-00452 

92X-5900-G-00453 
92X-5900-N-00295 

92X-5900-N-00290 

92X-5900-N-00291 

92X-5900-3-00405 
92X-5900-E-00404 

92X-5900-3-00377 

92X-5900-3-00378 

92X-5900-3-00379 
92X-5900-3-00381 
92X-5900-E-00380 
92X-5900-E-00406 

92X-5900-3-00382 

Date: 05/30/97 
Rev.: 0 RE: WM 

Sheet Number 

GO017 

GO018 

GO019 
GO020 

GO021 

GO022 

GO023 

GO024 
NO001 

NO002 

NO003 

EO001 
E0002 

E0003 

E0004 

E0005 
E0006 
E0007 
E0008 

E0009 

01012 
2 of 3 

Drawins Title 

Wheel Wash Pad- 
Structural Details 
Wheel Wash Sump 
Discharge- Profile and 
Details 
Water Line Details 
Miscellaneous Details- 
Sheet 1 of 2 
Miscellaneous Details- 
Sheet 2 of 2 
Material Documentation 
Plan 
Miscellaneous Details- 
Sheet 3 of 3 
Site Plan - Borrow Area 
Piping and 
Instrumentation Diagram- 
Symbols and Legend 
Piping and 
Instrumentation Diagram- 
Wastewater Collection and 
Transfer 
Piping and 
Instrumentation Diagram- 
Drinking Water System 
Symbols and Legend 
Single Line Diagram - 
West Side 13.2 kV Feeders 
Single Line Diagrams / 
Elevations - Lift Station 
No’s. 1,2 & 3 
Single Line Diagrams / 
Elevations - Wheel Wash 
Facility & Support Area 
Overall Site Power Plan 
Panel Schedules 
Elementary Diagrams 
Cable and Conduit 
Schedules 
Details - Sheet 1 

WBS No: 1.1.1.1.2.3.6 
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Drawina Number Sheet Number Drawina Title 

40. 92X-5900-3-00407 EO010 Details - Sheet 2 
41. 92X-5900-E-00408 EO011 Details - Sheet 3 
42. 92X-5900-3-00409 E0012 Details - Sheet 4 
43. 92X-5900-3-00376 E0013 Details - Sheet 5 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

C. 

1.2 

A .  

B. 

C. 

1.3 

A.  

B. 

C. 

D. 

SECTION 01050 
SURVEYING 

GENERAL 

SECTION INCLUDES 

Survey. 

Submittals. 

Project record documents. 

QUALITY ASSURANCE 

Employ a Land Surveyor registered in the State of Ohio 
to oversee and certify survey work as required of this 
section. 

Survey work shall be under the direct supervision of a 
person with at least 5 years of experience in 
construction surveying. 

Submit the Ohio Registered Land Surveyor’s name, 
license number, and qualifications/experience of the 
person who will be supervising the actual field work 
within 15 days from the Notice to Proceed. Approval 
must be granted from FDF prior to starting survey work. 

SUBMITTALS FOR REVIEW 

Provide submittals as required by Section 01011 and by 
Part 6 of the Contract Documents. 

Submit Surveyor qualifications to FDF and receive 
approval before starting survey work. 

On request, submit documentation verifying accuracy of 
survey work. 

Submit scaleable copies of completed as-built site 
drawings and certificate signed and sealed by the Land 

Date: 05/30/97 
Rev.: 0 RE: BP 
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Surveyor. As a minimum, surveys shall be performed and 
submitted within 15 days at the following intervals: 
1. Prior to commencement of work. 
2. 

3. 

4. At completion of construction work. This shall 

At completion of retention basin excavation, prior 
to placement of infiltration barrier. 
At completion of placement of infiltration barrier 
in retention basins. 

also include topographical data of the borrow 
area, impacted material stockpile and non-impacted 
material stockpile. 

E. Drawings are to follow format and symbology as 
furnished by FDF in Intergraph Microstation files. 
Surveyor is to furnish scaleable hard copy as well as 
electronic files of completed survey drawings. 

F. Submit copy of all field notes. Field notes shall be 
legibly recorded on standardized field note forms. 
Notation shall be consistently applied to all project 
survey work; the stake marking format and the field 
book notation shall be compatible. 

1.4 PROJECT RECORD DOCUMENTS 

A. Maintain a complete and accurate log of control and 
survey work as it progresses. 

B. Maintain an accurate and current set of red-line 
drawings with as-built locations. Data shall be 
incorporated within one week of construction. 

1.5 EXAMINAT I ON 

A. Verify locations of survey control points prior to 
starting work. Identify control used on submittals. 

B. Promptly notify FDF of any discrepancies discovered. 

1.6 SURVEY REFERENCE POINTS 

A. Locate and protect survey control and reference points 
as shown on the construction drawings. 

Date: 05/30/97 
Rev.: 0 RE: BP 
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8 0 2  
5 -  

B. Control datum for survey is established by FDF, as 
indicated on construction drawings. 

C. Protect survey control points prior to starting site 
work; preserve permanent reference points during 
construction. 

D. Promptly report the loss or destruction of any 
reference point or relocation required because of 
changes in grades or other reasons. Damaged or 
destroyed survey monuments shall be reestablished by 
FDF at Subcontractor's expense. 

1.7 SURVEY REQUIREMENTS 

A. All survey shall be performed to Class 3 standards and 
specification of ACSM (American Congress on Surveying 
and Mapping) as defined below. Elevation shall be 
referenced to NGVD of 1929 and horizontal coordinate to 
NAD 1983. 

Position Closure 
Angles Accurate to 
Distance Accurate to 

(per 100 feet) 
Rejection limit or spreads 

between D & R and sets 
Number of positions or sets 

1 " Instrument 
10" Instrument 
20" Instrument 
30" Instrument 
1 ' Instrument 

Azimuth Closure 
Azimuth Closure per 

angle point 
Number of Repetitions 

(distance measurements) 
Taping Criteria' 

Temperature 
Tension 

Calibration 
Type of Target 

Date: 05/30/97 
Rev.: 0 RE: BP 

1:5,000 
14 sec. 
0.007 ft. 
(1:15,000) 

10 sec. 

2 Pos. 
1 Set 2DR 
1 Set 4DR 
1 Set 6DR 
1 Set 8DR 
30" N '  

10 Sec. 

1 

Accurate to  +6' F 
Accurate to  +3# of 
standard 

Plumb Bob String or 
Fixed 

*I 
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1. 

2. 
0 .  

B. 

C .  

PART 2 

PART 3 

N = Number of angle stations carrying azimuth. The smallest value for the azimuth closure criteria will apply. 

Property calibrated electronic distance measuring equipment may be used in place of metal tapes. 

Standardized tape or one calibrated with a standardiued tape. 

Establish elevations, lines and levels. Locate and lay 
out by instrumentation and similar appropriate means: 
1. All proposed utilities including underground and 

overhead shall be shown with coordinates. 
Utilities shall include spot elevations at loo ft 
intervals and location data including curve data. 
Surface features (i.e., manholes, PIVS, lift 
stations, utility poles) are to be included. 

2. All proposed roadways, parking, and gravel areas 
shall be identified. 
definitions shall be shown including road 
intersections, centerline, and curve information. 
Pavement width, culverts, other surface features 
shall be shown from point of definition. 
Topographic contours shall be shown to nearest 
foot. 
existing undisturbed area (100 ft minimum) to 
create a smooth contour transition. 

4. Structures (i.e-, wheel wash facility, trailers) 
shall be located by a minimum of two coordinates 
and outside dimensions. 

The principal points of 

3. 
Field run data shall be taken to adjacent 

Perform surveys to determine quantities for partial 
payment. 

PRODUCTS 

Not used. 

EXECUTION 

Not used. 

ENLl OF SECTION 

OUDATA\OU-2Wl65\WBS 1 1 B6\SWU\SlTE\O 1050 
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PART 1 

1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

E. 

1.3 

A. 

1 . 4  

A. 

SECTION 01450 
MATERIAL DOCUMENTATION 

GENERAL 

SCOPE 

This section presents material documentation 
requirements. The subcontractor shall document 
(monitor, record, and report) movement of all impacted 
and non-impacted material moved between Material 
Tracking Locations (MTLs) and Grids in the SWUs as 
described herein. Material documentation shall include 
the type, quantity, and location of all material moved 
in the SWUs. This documentation is only required for 
materials moving into or out of the MTLs or Grids. 
Materials handled but retained in a given MTL or Grid 
are not included. 

RELATED SECTIONS 

Section 01050 - Surveying. 

Section 02200 - Non Impacted Material Earthwork. 
Section 02205 - Impacted Material Excavation and 
Handling. 

Section 02225 - Trenching. 
Section 02270 - Erosion and Sediment Control. 
REFERENCE DRAWING 

Drawing Index No. 92X-590O-GO0411 (Sheet No. G0022) 
Civil - Material Documentation Plan. 
TERMINOLOGY 

Material Tracking Locations - The specific areas 
identified in this specification and as shown on the 
Civil - Material Documentation Plan (Sheet No. G0022) 

Date: 05/30/97 01450 WBS No: 1.1.1.1,2.3,6 
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delineate select geographic areas in the SWUs. 
include : 

MTLs 

1. Impacted Material Stockpile. 
2. Non Impacted Material Stockpile #l. 
3. Non Impacted Material Stockpile #2. 
4. Retention Basin #1. 
5. Retention Basin #2. 
6. Retention Basin #3. 
7. North Area. 
8. Support Area. 
9. Wheel Wash Area. 

10. Ditch 1. 
11. Ditch 2. 
12. AFP Ditches. 
13. Non Impacted Material Stockpile Ditches. 
14. Ditch 8. 
15. Borrow Area. 

B. Grids are identified 200 ft by 200 ft areas in the 
SWUs. Grids correspond to areas that will be used to 
document material not contained within MTLs. An 
example Grid is L12-42 as shown on the Material 
Documentation Plan (Sheet No. G0022). 

1.5 SUBMITTALS 

A. Submit for approval a Material Documentation Work Plan 
as part of the safe work plan which describes the 
detailed procedures that will be used to implement this 
specification. 

1.6 QUALITY 

A. Material documentation reports shall be provided to FDF 
at the end of each working day. Quantities shall be 
estimated to the nearest 10 cubic yards for material 
moved into or out of each MTL or Grid during that day. 

2.0 PRODUCTS 

Not Used 

Date: 05/30/97 
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3 . 0  

A. 

3.1 

A. 

B. 

3.2 

Report 
or out 

A. 

B. 

C. 

802 
5-  

EXECUTION 

Provide.al1 personnel and equipment to document 
material movement as described herein. 

PREPARATION 

Field stake and/or adequately delineate all MTLs and 
Grids in the field. 

Subcontractor shall educate and familiarize all 
appropriate competent personnel (minimum of 3) with the 
material documentation requirements. 

REPORTING REQUIREMENTS 

type, quantity and location of all material moved into 
of all MTLs or Grids on a daily basis. 

Describe type of material, based on visual observation 
in accordance with the criteria presented in Sections 
02200, 02205, 02225, and herein. Present a general 
description such as Igsoil and soil-like material 
(including f lyash gravel, etc. ) I), mmdebrismg, mmmixedmg 
or mmspecial materialmm. 
1. Examples of general descriptions of mixed material 

include : 
a. 10 percent concrete debris/90 percent soil. 
b. 25 percent ground wood stumps/75 percent 

soil. 
2. Special material will include atypical items such 

as buried drums or other unusual items. 

Estimate quantities of material by volume moved based 
on visual observations. 
vehicles and their capacity and estimate volumes in 
approximate cubic yards. 

Use number of trucks/haul 

Report material movement to and from each MTL and/or 
Grid worked in each day. 
possible. Use Grid if no MTL is available. 

Use MTLs to the extent 

Date: 05/30/97 
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3.3 PROCEDURES 

A. Comply with detailed procedures contained in 
subcontractors approved Material Documentation Work 
Plan. 

B. Provide a written summary of material documentation to 
FDF field personnel every day that material is moved. 

C. Material transported to any location shall use a IIMS 
Transfer Paper for documentation purposes, included in 
Part 4 of the Contract Documents, Exhibit 1A. 

D. FDF may spot check and work with Subcontractor to 
assist with implementation of this specification. 

END OF SECTION 
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SECTION 02100 
SITE PREPARATION 

PART 1 

1.1 

A. 

B. 

C. 

D. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

1.3 

A. 

GENERAL 

SECTION INCLUDES 

Clearing and chipping. 

Traffic Control. 

Removal of fencing. 

Installation of fencing. 

RELATED SECTIONS 

Section 01000 - 
Section 01011 - 
Section 01050 - 
Section 02200 - 
Section 02205 - 
Transportation. 

Section 02270 - 
Section 02720 - 
Section 02831 - 
Section 02999 - 

General Requirements. 

Submittals. - 

Surveying. 

Non-impacted Material Earthwork. 

Impacted Material Excavation and 

Erosion and Sediment Control. 

Site Drainage and Water Management. 

Chain Link Fences. 

Miscellaneous and Specialty Items 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 
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REFERENCES 1 . 4  

A. 

I 

1.5 

A. 

B. 

C. 

State of Ohio, Department of Transportation (ODOT): 
Construction and Material Specifications, January 1, 
1997. 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. 

SUBMITTALS 

Provide submittals as required by Section 01011 and by 
Part 6 of the Contract Documents. 

Submit a Traffic Control Plan to be approved by FDF prior 
to any site clearing or earth-moving operations. The 
plan should include as a minimum; planned traffic routes, 
planned crossings of major utilities (i.e., gas line, 
drinking water line, and groundwater line), and a plan to 
protect the existing utilities at the crossings. The 
crossing protection at a minimum should be a one-inch 
thick steel plate (length and width sized to accommodate 
the trenches and equipment to be used) or an equivalent 
alternative. Provide calculations for all crossing 
protection and all alternatives to the one-inch thick 
steel plate. 

Submit a Dust Suppression Plan in accordance with Part 6 
of the Contract Documents prior to initiating site 
clearing or earthmoving operations. 
Plan shall be approved by FDF prior to any site clearing 
or earth-moving operations. Along with the plan, the 
manufacturer’s Material Safety Data Sheets’ (MSDS) 
recommendations for material handling and usage for any 
applicable proposed dust suppressant agents or crusting 
agents along with the MSDS, shall be submitted. FDF 
approval is required prior to application of any dust 
suppressant agent or crusting agent. 

The Dust Suppression 
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D. 

E. 

PART 2 

2.1 

A. 

B. 

C. 

D. 

PART 3 

3.1 

A, 

B. 

Submit a site clearing work plan to be approved by FDF 
prior to initiating site clearing operations. 
shall describe equipment, safety procedures, scheduling, 
personnel protective equipment, tree handling and 
transportation, and prevention of cross contamination. 

The plan 

Monitoring/extraction well protective barrier detail. 

PRODUCTS 

MATERIALS 

Dust suppression materials shall be nonhazardous and 
biodegradable. Water shall be potable. 

Crusting agent shall be Pine Sap Emulsion by Cousins Dust 
Control Environmental Services or an approved equivalent. 

Materials for traffic control. 

Materials for monitoring/extraction well protective 
barrier. 

EXECUTION 

PREPARATION 

Verify that existing utilities in the work area and all 
monitoring/extraction wells designated to remain are 
staked, flagged, and identified. 

Install an approved protective 
monitoring wells and extraction wells designated to 
remain as indicated on the construction drawings. If 
excavation is to occur in proximity to monitoring wells 
and/or extraction wells designated to remain, hand 
excavate the area within the protective barrier. If 
damage to existing monitoring wells occurs, all repairs 
will be completed by FDF at the Subcontractor's expense. 

barrier around existing 

Date: 05/30/97 
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C. 

D. 

E. 

3.2 

A. 

B. 

C. 

D. 

Verify that all utilities to be removed, or tapped to, 
have been properly isolated and drained (valve turned 
closed and locked) prior to commencement of work. FDF is 
to properly isolate and/or drain utilities (to empty 
pipe) that are to be abandoned or connected to, unless 
hot tap is specified on construction drawings. 

Install perimeter erosion and sediment control measures 
prior to any major grading activities in accordance with 
Section 02270. 

Notify FDF 2 days prior to need for required permits. 
Provide specific information necessary for permit 
application. 
permits. 

FDF is responsible for obtaining all FEMP 

Clearing and Chipping 

Clear all trees and brush in accordance with this 
specification within the limits of work except as noted 
on the construction drawings. 

All trees and other vegetation shall be cut a foot above 
grade and handled as a clean material, chipped, shredded, 
and placed in the Wood Chip Stockpile as shown on the 
construction drawings. 
prevent contamination of fallen trees. 
to be turned over as necessary to prevent combustion. 

Minimize contact with ground to 
The stockpile is 

During site clearing and earthmoving operations, fugitive 
emissions, principally dust, shall be controlled using 
water mistinglspraying techniques and/or dust suppressant 
agent as described in Part 6 of the Contract Documents. 
Water is not to be used for misting/dust suppression 
directly from hydrant. 
to be a supply only. 
means of pressure and spraying. 

Water from hydrant for misting is 
The subcontractor is to provide for 

During site clearing and earth-moving operations use a 
crusting agent on any disturbed flyash material to 
minimize dust and/or erosion. 
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c 

3.3 

3.4 

A. 

B. 

C. 

3.5 

A. 

B. 

REMOVAL OF FENCING 

Remove existing yellow plastic chain, tee posts and signs 
at perimeter of SWUs and turn over to FDF. 

INSTALLATION OF FENCING 

Install chain link fence and gates at locations indicated 
on the construction drawings and in accordance with 
Section 02831. 

Install construction fence in accordance with Section 
02999 and at the locations indicated on the construction 
drawings. Construction fence shall be field located. 

FDF will delineate with fencing the Lead Contaminated 
Soil Area and the Above WAC Excavation Area. 
all training requirements and site controls when working 
in the Above WAC Excavation Area. The subcontractor is 
prohibited from working in the Lead Contaminated Soil 
Area. 

Comply with 

PROTECTION 

Verify and protect from damage all utilities, monitoring 
wells, extraction wells, structures, survey monuments, 
and survey control points that remain (shown on the 
construction drawings). If the subcontractor damages 
existing monitoring well, extraction wells, structures, 
and/or survey monuments, repairs will be completed by FDF 
at the subcontractor's expense. 

Maintain existing roadways at the construction site and 
provide dust suppression as per the approved dust 
suppression plan. 

END OF SECTION 
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PART 1 GENERAL 

SECTION 02200 . 

NON IMPACTED MATERIAL EARTHWORK 

1.1 SECTION INCLUDES 

This specification section describes excavation and placement of 
all non impacted material necessary to complete the site 
preparation phase of the Southern Waste Units (SWs) Project. 
Impacted material is addressed in Section 02205. It shall 
include all associated geotechnical testing. The work to be 
performed in accordance with this section shall include, but is 
not limited to the following: 

A. 

B. 

C. 

D. 

E. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

Date: 
Rev. : 

Erosion and sediment control facilities. 

General grading for roads. 

Other facilities constructed from non-impacted material, 
as shown on the construction drawings and as required to 
perform the work. 

Borrow area development. 

Infiltration Barrier placement. 

RELATED SECTIONS 

Section 01000 - General Requirements. 
Section 01011 - Submittals. 
Section 01050 - Surveying. 
Section 02100 - Site Preparation. 
Section 02205 - Impacted Material Excavation and 
Handling. 

Section 02270 - Erosion and Sediment Control. 

05/30/97 
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1.3 

1 .4  

G .  

I. 

J. 

A. 

A. 

B. 

Section 02506 - Aggregate Surface. 
Section 02720 - Site Drainage and Water Management. 
Section 02900 - Soil Preparation and Seeding. 
REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

State of Ohio, Department of Transportation (ODOT): 
Construction and Material Specifications, January 1, 
1997. 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. 

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

Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft- 
lbf/ft3 [ 600 kN-m/m] ) . 
Determination of Water (Moisture) 
Content of Soil and Rock. 

for Engineering Purposes (Unified 
Soil Classification System). 

4. 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) 
(R 1993). 

Water (Moisture) Content of Soil by 

2. ASTM D2216-92 Test Method for Laboratory 

3. ASTM D2487-93 Standard Classification of Soils 

5. ASTM D3017-88 Standard Test Method for Water 

ASTM D4643-93 Test Method for Determination of 6. 

Date: 05/30/97 
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1.5 SUBMITTALS 

Provide the following submittals as required in Section 01011 and 
Part 6 of the Contract Documents. 

A. 

B. 

C. 

Date: 
Rev. : 

Excavation Work Plan will be a part of the Safe Work 
Plan: The Excavation Work Plan will address both impacted 
and non-impacted material and shall address the 
following: 
1. List of equipment to be used. 
2. 

3. 

4. Method of coordination of survey work with 

5. Schedule of excavation activities showing 

6. 

7. Identifying, moving, and placing Presumed Asbestos 

8. 

9. Material Tracking Procedures. 

Methods for water management and equipment to be 
used (if any). 
Sequencing and construction of stockpiles shown on 
the construction drawings. 

construction. 

sequencing, production, and time. 
Plan foreontrolling fugitive emissions during 
construction activities. 

Containing Material (PACM). 
Working in Contamination Areas using Radiological 
Worker I1 trained personnel. 

10. Method and technique to prevent cross 

11. 
12. Infiltration Barrier Placement Plan. 

contamination of stockpiles. 
Borrow Area Development and Hauling Plan. 

Qualification Summary of Independent Off-Site 
Geotechnical Laboratory: Submit a summary of 
qualifications meeting the license requirements Part 
8.B.2.4.3.2 of the Contract Documents for an independent 
off-site geotechnical laboratory for approval by FDF. 
The laboratory must be approved by FDF before earthwork 
activities can begin. A qualification summary is not 
required for on-site laboratory. 

On-site Material Sources: To the extent possible, use 
on-site material for required fill. Submit, as a part of 
the excavation work plan, a plan to use/reuse on-site 
material to perform the work. 

05/30/97 
0 RE: BP 

02200 WBS No: 1.1.1.1.2.3.6 
3 of 10 SCEP/165/SWU/SITE 



D. Off-site Material Sources: Submit name of off-site 
material suppliers and detailed descriptions of proposed 
material. All sources and proposed material must be 
approved by FDF. 
FDF. 

Change of source requires approval by 

E. Geotechnical Test Results: Submit results of all 
geotechnical tests by the approved independent 
geotechnical lab including: 
1. 
2. Sieve analysis. 
3. Density tests. 
4. Proctor curves for each type material used for 

Standard Proctor moisture density tests. 

approval by FDF prior to use. 

1.6 QUALITY ASSURANCE PROGRAM 

A. Survey Verification and Layout: Verify the existing 
utilities, topography, and drainage features shown on the 
construction drawings and inform FDF of any differences 
or conflicts with proposed work. Stake the locations of 
all earthwork in the field and review all proposed work 
with FDF in the field. Assure that all work is laid out 
and built in accordance with the requirements on the 
construction drawings and these specifications. Survey 
work shall be performed under the direction of a 
professional licensed surveyor in accordance with Section 
01050 - Surveying. 

B. Independent Geotechnical Laboratory: Arrange and pay for 
the services of a qualified, independent geotechnical 
testing laboratory. 
laboratory, meeting Part 8 of the Contract Documents, 
must be submitted to FDF and approved in writing prior to 
initiating excavation activities. 
provide documentation of compliance with this 
specification. 

The qualifications of the 

The laboratory must 

Date: 05/30/97 
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PART 2 PRODUCTS 

2.1 MATERIALS 

Non-impacted Material consists of non-fill material and any 
material which is not contaminated by previous FEMP practices. 
This material includes, but is not limited to soil and debris. 
To the extent practical on-site materials shall be used. 
any off-site material must be approved in writing by FDF prior to 
bringing any material onto the FEMP site. 
impacted material addressed by this section shall include: 

Use of 

The types of non- 

A. Unclassified Material: This material shall include all 
excavation (below any impacted material), soil stockpile, 
and all earthwork not otherwise certified by FDF as below 
FRLs . 

B. Coarse Aggregate: Conforming to ODOT Item 304 - Aggregate 
Base as modified herein. No slag materials will be 
allowed for use on site. Aggregate shall be crushed 
carbonate, crushed gravel, or other types of suitable 
materials meeting the following gradation requirements: 

C. Infiltration Barrier: Clay soil material (CL) obtained 
from the borrow area. 

PART 3 EXECUTION 

A. Contact between and/or mixing of impacted material and 
non-impacted material shall be prevented. Material that 
is commingled with impacted material shall be designated 
as impacted material and managed in accordance with 
Section 02205 at no additional cost to FDF. Equipment 
and materials used in impacted material areas shall be 
kept separate from other equipment and materials until it 
is approved for release by FDF in accordance with Part 4 
of the Contract Documents. 

3.1 PREPARATION 

A. Estabiish site boundaries and access controls. 

Date: 05/30/97 02200 
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C. 

D. 

E. 

F. 

G. 

3.2 

A. 

B. 

C. 

D. 

E. 

F. 

G .  

Survey and layout all earthwork in accordance with 
Section 01050 - Surveying. 
FDF will flag existing utilities in the field. 
markings as described in Section 02100. 

Maintain 

Notify FDF when the actual conditions differ in any 
manner from those specified in the contract documents, or 
when soft or spongy areas or other unusual soil 
conditions are encountered. 

Install appropriate erosion and sediment control measures 
in accordance with Section 02270 and as indicated on the 
construction drawings. 

Clear areas in accordance with Section 02100. 

Dewater excavations as required. 

PROTECTION 

Prevent surface water runoff from entering into 
excavation or to adjacent properties. 

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

Date: 05/30/97 02200 WBS No: 1.1.1.1.2.3.6 
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Protect bottom of excavations and soil adjacent to and 
beneath foundation from freezing. 

Reshape and recompact fills subjected to vehicular 
traffic to final grade and to compaction requirements. 

Protect finished work and existing features which will 
remain. 

Seed and mulch in accordance with Section 02900. 

Protect existing groundwater monitoring wells and 
extraction wells in the area and in the vicinity of the 
work area. 



H. 

303 

A. 

B. 

C. 

3 0 4  

A. 

B. 

Date: 
Rev. : 

- . 
FDF will identify and delineate the areas with above WAC 
material and lead contaminated soil. Prevent traffic and 
potential cross-contamination in these areas. 

GENERAL EXCAVATION 

Classification of excavation material (impacted or non- 
impacted) and subsequent disposition shall be as 
indicated on the construction drawings. Any deviations 
from the construction drawings shall be determined and 
approved by FDF. 

Excavate non-impacted material to the lines and grades 
indicated on the construction drawings. 

Perform grading and other operations to maintain site 
drainage. 
No material shall be placed in standing water or on 
spongy soils. 
the water management component of the Safe Work Plan. 
See Section 02720 for water management requirements. 

Accumulated water shall be removed promptly. 

Water is to be handled in accordance with 

FILLING AND EMBANKMENT 

Prepare subgrade as follows: 
1. Compact exposed subgrade to density requirements 

for subsequent fill materials. When existing 
ground surface has a density of less than the 
density specified, break up the ground surface, 
pulverize, adjust moisture content to specified 
limits, and compact to specified density. 

situ compaction. 
and compact to density equal to or greater than 
requirements for subsequent fill material. 

2. Cut out soft areas of subgrade not capable of in 
Fill with unclassified material 

Do not fill over porous, wet, frozen, spongy, or other 
unsatisfactory subgrade surfaces. Where unsatisfactory 
subsurface conditions in an area of fill are observed, 
excavate unsatisfactory material to satisfactory subgrade 
as approved by FDF. 

05/30/97 
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Fill areas to contours and elevations shown. Place and 
compact fill materials in continuous level layers not 
exceeding 6 inches compacted depth. Do not use frozen or 
saturated materials. 

D. 

E. 

F. 

3.5 

A. 

3.6 

A. 

B. 

C. 

Slope grade away from pads at a minimum 1/4-inch per 
foot, unless noted otherwise. 

Dust Suppression: See Section 02100 and Part 6 of the 
Contract Documents. 

Stockpile non impacted soil in the non impacted material 
stockpile areas as indicated on the construction 
drawings. Non impacted material shall be placed on the 
non impacted material stockpile in lifts no more than 12 
inches thick and compacted with two passes of a tamping 
foot or mesh/grid foot roller or equivalent. Maximum 
height of the stockpile shall be 20 feet with maximum 
side slopes of 2H:lV. 

COMPACTION 

The minimum density requirements shall be 95 percent of 
Standard Proctor Maximum Dry Density. Maintain optimum 
moisture content within 
attain required compaction or as otherwise required for 
effective dust suppression. 

24 percent of fill materials to 

FINISH OPERATIONS 

Grading and Tolerances: 
within 0 to + 0 . 5  feet of the grades shown on the 
construction drawings. 

Grading shall be performed 

House Keeping: Leave the area in a clean and neat 
condition. Grade and stabilize site surface to prevent 
free standing surface water. 

Seed all disturbed areas in accordance with Section 
02900. 

Date: 05/30/97 
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3.7 

A. 

B. 

C. 

D. 

E. 

3.8 

A. 

B. 

C. 

3.9 

A. 

B. 

BORROW AREA 

Install erosion and sediment control structures. 

Strip top 6 inches of topsoil and stockpile on-site. 

Excavate CL material to provide positive drainage to 
erosion and sediment control structures. 

After completion of borrow operation, place stockpiled 
topsoil over excavated areas and seed and mulch in 
accordance with Section 02900. 

Do not excavate deeper than 5 feet without written 
approval from FDF. 

INFILTRATION BARRIER 

Place infiltration barrier material in 8-inch loose lifts 
to obtain a total compacted thickness of 1-foot minimum. 

The minimum density requirements of the infiltration 
barrier shall be 95 percent of Standard Proctor Dry 
Density. Maintain moisture content between -1 and +2 
percent of optimum to attain required compaction. 

Roll Infiltration Barrier with steel smooth drum roller 
prior to geomembrane placement. 

FIELD QUALITY CONTROL 

In-place density testing will be performed in accordance 
with ASTM D2922. Nuclear density gauge (ASTM D2922) will 
be calibrated in accordance with the manufacturer's 
requirements. Documentation of this calibration will be 
provided to FDF. Register any nuclear or radiological 
sources brought on site in accordance with Part 8 of the 
Contract Documents. 

Moisture tests will be performed in accordance with ASTM 
D3017, ASTM D2216 or ASTM D4643 as applicable. 

Date: 05/30/97 
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C .  

D. 

E. 

F. 

G .  

Moisture-density curves will be determined in accordance 
with ASTM D698 (Standard Proctor). The test results must 
be reviewed and approved by FDF prior to use. 

If in-place density and/or moisture tests indicate that 
work does not meet specified requirements, remove work 
and replace or recompact to specified requirements. If 
visual inspection indicates that work has not been 
performed as specified, correct work to comply with the 
requirements. 

Soil classification shall be performed in accordance with 
ASTM D2487. 

Frequency of Tests: 
moisture testing shall be whichever of the following 
requires the greatest number of tests: 
1. 
2. Once every lift of material. 
3. Once every 500 cubic yards of fill. 

Frequency of in-place density and 

Once each day of work filling. 

Frequency may be lessened only by FDF. 

Notify FDF of activities that will require 
testing/inspection prior to the start of such activities. 

END OF SECTION 
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SECTION 02205 
IMPACTED MATERIAL EXCAVATION AND HANDLING 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

This section provides requirements for excavation and handling of 
impacted material encountered during the site preparation phase 
of the SWUs Project. 
impacted material, see Section 02200. Impacted material 
excavation and handling shall also include all associated . 
geotechnical testing. Classification of excavation material 
(impacted or non impacted) and subsequent disposition shall be as 
indicated on the construction drawings. 
construction drawings shall be determined and approved by FDF. 
The work described by this specification shall include, but is 
not limited to: 

For excavating and placement of non- 

Any deviations from the 

A. The top 12-inch layer of material in the retention 
basin areas. 

B. Grinding the stumps in place in the borrow area and the 
retention basin areas. 

C. Presumed Asbestos Containing Material (PACM). 

D. Other impacted material and debris encountered during 
excavation. 

Subcontractor personnel working in the impacted materials 
area shall comply with the FEMP's Health and Safety 
requirements, including PPE. Personnel shall also comply 
with all applicable site training requirements and in 
accordance with Part 8 of the Contract Documents. All 
personnel working with impacted material in a Contamination 
Area shall be FEMP Radiological Worker I1 trained. A 
minimum of one subcontractor work crew shall be FEMP 
Radiological Worker I1 trained. A minimum of one OSHA 
asbestos competent person (Ohio Department of Health 
Certified) and two persons with FEMP asbestos 0&M training 
(or equivalent), shall be on site during excavation. 

Date: 05/30/97 02205 WBS No: 1.1.1.1.2.3.6 
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RELATED SECTIONS 

1.3 

1 . 4  

A. 

B. 

C. 

D. 

A. 

A. 

B. 

Section 01050 - Surveying. 
Section 02100 - Site Preparation. 
Section 02200 - Non Impacted Material Earthwork. 
Section 02270 - Erosion and Sediment Control. 
REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

State of Ohio, Department of Transportation (ODOT): 
Construction and Material Specifications, January 1, 
1997. 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. 

American Society for Testing and Materials (ASTM) : 
1. 

2. 

3. 

4. 

5. 

ASTM D698-91 

ASTM D2216-92 

ASTM D2487-93 

ASTM D2922-91 

ASTM D3017-88 
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6. ASTM D4643-93 Test Method for Determination of 
Water (Moisture) Content of Soil by 
Microwave Oven Method. 

I 1.s SUBMITTALS 

I 
I requirements of Section 01011. 

Provide the following submittals in accordance with the 

A. Excavation Work Plan - See requirements in Section 
02200 

B. Qualification summary of independent geotechnical 
laboratory meeting Part 8 of the Contract Documents. 

C. Geotechnical Test Results. 

PART 2 PRODUCTS 

2.1 MATERIALS 

Impacted material consists of all material placed in the area by 
previous DOE operations and includes soil, debris, and flyash. 
Impacted material addressed by this section includes: 

A. Surface soil and other debris not certified being below 
FRLs by FDF. 

B. Ground stumps and surface soil. 

C. Flyash in the former running track area. 

D. PACM. 

E. Other impacted materials. 

PART 3 EXECUTION 

Perform work in accordance with the requirements in this 
specification and as further described in the Safe Work Plan. 

Date: 05/30/97 
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B. 

3.1 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

3.2 

A. 

Subcontractor is to maintain visual observation of 
excavation and shall notify FDF of any change in 
material. 

FDF shall furnish all materials, equipment, and 
personnel for impacted material characterization. 

PREPARATION 

Establish site boundaries and access controls. 

Survey and layout all impacted material work in 
accordance with Section 01050. 

Clear all trees and brush from the retention basin 
areas in accordance with Section 02100. 

Notify FDF when conditions differ from those in the 
contract documents. 

Install appropriate erosion and sediment control 
measures as shown on the construction drawings. 

Complete non impacted material excavation in the areas 
proposed for initial installation of geomembrane liner. 
(Retention basins and ditches). 

Prior to excavation perform the following process for 
PACM detection: 1) walk the site, 2) identify PACM, 3) 
encapsulate (water down), 4) double bag or wrap in two 
layers of poly material, 5) label, 6) stockpile 
separately, and 7) banner the PACM stockpile within the 
impacted material stockpile area. 

EXCAVATION 

Remove top 12 inches of soil in area of basins not 
certified by FDF. Place in the impacted material 
stockpile on the South Field in the area designated on 
the construction drawings. 

Date: 05/30/97 
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B. 

C. 

D. 

E. 

F. 

G. 

3.3 

A. 

B. 

Date: 
Rev. : 

Grind (with FDF approved stump grinder) all stumps 
within borrow and retention basin areas to a minimum 
depth of 12 inches or to the bottom of the root-mass 
within 18 inches of the stump in all horizontal 
directions. Grind to pieces generally smaller than 6 
inches in length. 

Excavate the ground stump wood chips and the top 12 
inches of soil from the retention basin areas and 
stockpile on the South Field in the impacted material 
stockpile shown on the construction drawings. 

Upon discovery of PACM during excavation follow the 
requirements of Article 3.1.6 of this specification. 

Upon discovery of materials requiring contamination 
posting or other additional control, stop work in that 
area until FDF establishes proper controls for the 
area. FDF may require 7 working days to address the 
problem. During that time, work in another location at 
no additional cost. 

Equipment and material used in the excavation of the 
impacted material shall remain in the impacted material 
area until decontaminated, if necessary, and approved 
for release by FDF in accordance with Part 4 of the 
Contract Documents. 

Unexpected discovery of cultural resources: Upon the 
unexpected discovery of historic, prehistoric, or 
archeological sites, features, or objects, immediately 
cease ground disturbing activities at the find and 
contact FDF. 

PLACEMENT OF MATERIAL 

Stockpile impacted material (top 12 inches) from the 
retention basin areas in the impacted material 
stockpile designated on the South Field. 

Stockpile the remainder of the excavation from the 
retention basin areas in the non impacted material 
stockpile. 
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C. FDF will perform monitoring of construction activities 
for occupational exposure purposes; this monitoring 
will not relieve the Subcontractor of regulatory 
responsibilities. 

3.4 COMPACTION 

A. Impacted material stockpiled on the South Field shall 
be placed in lifts no more than 12 inches thick and 
compacted with two passes of a tamping foot or 
mesh/grid foot roller or equivalent. Maximum height of 
the stockpile shall be 20 feet with maximum side slopes 
of 2H:lV. 

3.5 FINISH OPERATIONS 

A. Grading and Tolerances: 
Plus or minus 0.25 feet of the grades shown on 
construction drawings, except for the retention basins 
which shall be 0.1 feet. 

B. Seeding and Mulching: 
Seeding and mulching shall be per Section 02900, Soil 
Preparation and Seeding. 

3.6 FIELD QUALITY CONTROL 

In-place density testing will be performed in accordance with 
ASTM D2922. Nuclear density gauge (ASTM D2922) will be 
calibrated in accordance with the manufacturer's requirements. 
Documentation of this calibration will be provided to FDF. 
Register any nuclear or radiological sources brought on site in 
accordance with Part 8 of the Contract Documents. Impacted 
material stockpile will be compacted by equipment approved by 
FDF. 
following tests: 

All placed soil materials shall be subjected to the 

A. Soil Classification shall be performed in accordance 
with ASTM D2487. 

B. Moisture tests will be performed in accordance with 
ASTM D3017, ASTM D2216 or ASTM D4643 as applicable. 
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8 02 
C. Moisture-density curves will be determined in 

accordance with ASTM D698 (Standard Proctor). The test 
results must be reviewed and approved by FDF prior to 
use. 

D. If in-place density and/or moisture tests indicate that 
work does not meet specified requirements, remove work 
and replace or recompact to specified requirements. If 
visual inspection indicates that work has not been 
performed as specified, correct work to comply with the 
requirements. 

E. Frequency of Tests: Frequency of in-place density and 
moisture testing for placement of the fill materials 
shall be whichever of the following requires the 
greatest number of tests: 
1. Once each day of placement. 
2. Once every layer of infiltration barrier in each 

3. Once every 500 cubic yards of material. 
basin or ditch. 

F. Notify FDF of activities that will require testing/ 
inspection prior to the start of such activities. 

END OF SECTION 
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SECTION 02225 
TRENCHING 

PART 1 

1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

Date: 
Rev. : 

GENERAL 

SECTION INCLUDES 

Excavation of trenches 
backfill over storm culverts, drinking water line, 
transfer line, wheel wash discharge line, discharge line, 
treatment line, electrical conduits and associated 
fittings, and appurtenances to elevation. 

compaction of bedding and 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals. 
Section 01050 - Surveying. 
Section 02100 - Site Preparation. 
Section 02200 - Non Impacted Material Earthwork. 
Section 02205 - Impacted Material Excavation and 
Handling. 

Section 02270 - Erosion and Sediment Control. 

Section 02667 - Drinking Water Lines. 
Section 02668 - Transfer Line. 
Section 02669 - Discharge Line and Treatment Line. 
Section 02720 - Site Drainage and Water Management. 
Section 02900 - Soil Preparation and Seeding. 
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1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. State of Ohio, Department of Transportation (ODOT): 

Except as supplemented or otherwise modified 
Construction and Material Specifications, January 1, 
1997. 
herein and/or shown on the construction drawings, the 
entire work under this section shall be in compliance 
with the provisions of ODOT. 

B. American Society for 
1. ASTM D698-91 

2. ASTM D2216-92 

3. ASTM D2487-93 

4. ASTM D2922-91 

5. ASTM D3017-88 

6. ASTM D4643-93 

1.5 SUBMITTALS 

Testing and Materials (ASTM): 
Test Method for Laboratory 
Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft- 
lbf /ft3 [ 600 kN-m/m] ) . 
Test Method for Laboratory 
Determination of Water (Moisture) 
Content of Soil and Rock. 
Standard Classification of Soils 
for Engineering Purposes (Unified 
Soil Classification System). 
Standard Test Methods for Density 
of Soil and Soil-Aggregate in Place 
by Nuclear Methods (Shallow Depth). 
Standard Test Method for Water 
Content of Soil and Rock in Place 
by Nuclear Methods (Shallow Depth) 
(R 1993). 
Test Method for Determination of 
Water (Moisture) Content of Soil by 
Microwave Oven Method. 

Provide the following submittals as required in Section 01011 and 
Part 6 of the Contract Documents. 

A. Shoring and Sheeting Plan: Provide a shoring and 
sheeting plan as a part of the Safe Work Plan. 
sheeting and shoring plan shall address removal of 

The 
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B* 

C. 

1.6 

A. 

B. 

utilities deeper than 4 feet and all locations where cut 
slopes shall be steeper than 2H:lV. Describe materials 
of shoring system to be used. Provide plans, sketches, 
manufacturer's tabulated data or details, along with 
calculations by a registered professional engineer. All 
custom engineered systems shall be approved by an 
engineer registered in the State of Ohio. Indicate 
sequence and method of installation and removal. 

Geotechnical Test Results: Submit results of all 
geotechnical tests by the approved geotechnical lab 
including: 
1. Standard Proctor moisture density tests. 
2. Sieve analysis. 
3. Density tests. 
4. Proctor curves for each type material used for 

approval by FDF prior to use. 

As-built Drawings: Provide as-built drawings in 
accordance with Section 01050. 

QUALITY ASSURANCE PROGRAM 

Survey Layout: Assure that all work is laid out and 
built in accordance with the requirements on the 
construction drawings and these specifications. 
work shall be in accordance with Section 01050. 

Survey 

Independent Geotechnical Laboratory: 
the services of a qualified, independent geotechnical 
testing laboratory. The qualifications of the 
laboratory, meeting Part 8 of the Contract Documents, 
must be submitted to FDF and approved in writing prior to 
initiation of excavation activities. The laboratory must 
provide documentation of compliance with this 
specification. 

Arrange and pay for 

PART 2 PRODUCTS 

2.1 MATERIALS 

On-site materials shall be used for earthwork activities 
during excavation, bedding and backfilling for utilities 
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unless approved in writing by FDF prior to bringing any 
material onto the FEMP site. 

No. 4 

No. 40 

No. 200 

A. Unclassified Material: Material excavated for utility 
installation shall be reused for backfill of the 
trenches. 

70-100 

20-90 

0-40 

B. Coarse Aggregate: Conforming to ODOT Item 304 - Aggregate 
Base as modified herein. No slag material will be 
allowed for use on site. Aggregate shall be crushed 
carbonate, crushed gravel, or other types of suitable 
materials meeting the following gradation requirements: 

C. Pipe Bedding: Sand - natural river or bank sand; free of 
loam, friable or soluble materials, organic matter; 
graded in accordance with ASTM D2487; within the 
following limits: 

I Percent Passing II 

On-site material excavated from the Great Miami Aquifer 
(from the retention basins) shall be used as pipe bedding 
provided it meets the above requirements. 

PART 3 EXECUTION 

Contact between and/or mixing of impacted material and non- 
impacted material shall be prevented. Material that contacts 
impacted material shall be treated as an impacted material in 
accordance with Section 02205 at no additional cost to FDF. 
Equipment and materials used in impacted material areas shall be 
kept separate from other equipment and materials until it is 
properly decontaminated. Impacted material shall be addressed in 
accordance with Section 2205. 

Date: 05/30/97 
Rev.: 0 RE: BP 

02225 
4 of 9 

WBS No: 1.1.1.1.2.3.6 
SCEP/165/SWU/SITE 



3.1 

A. 

B. 

C. 

D. 

E. 

F. 

3.2 

A. 

B. 

C. 

D .  

E. 

Date: 
Rev. : 

PREPARATION 

Verify all backfill/bedding materials to be reused are 
acceptable. Verify areas to be backfilled are free of 
debris, snow, ice or water and that surfaces are not 
frozen. 

Survey and layout all work in accordance with Section 
01050. 

Maintain, identify, and protect existing utilities and 
features to remain. 

Notify FDF when the actual conditions differ in any 
manner from those specified in the contract documents, or 
when soft or spongy areas or other unusual soil 
conditions are encountered. 

Install appropriate erosion and sediment control measures 
in accordance with Section 02270 prior to start of any 
earthmoving operations. 

Immediately stop work and notify FDF if other utility 
lines not shown on the construction drawings and/or 
reference drawings are encountered during trenching. 

PROTECTION 

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

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

Protect finished work and existing features which will 
remain. 

Protect denuded areas in accordance with Section 02270. 

Protect existing groundwater monitoring wells and 
extraction wells in the area and in the vicinity of the 
work area. 
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3.3 

A. 

B. 

C. 

D. 

E. 

F. 

G .  

H. 

3.4 

A. 

B. 

Date: 
Rev. : 

EXCAVATION 

Trenches and excavations shall be in accordance with OSHA 
29 CFR 1926, Subpart P - Excavations. 
Excavate trenches to a width necessary for proper 
installation of pipe to be accommodated as shown on the 
construction drawings. 

Grade bottom of trench to provide uniform bearing and 
support pipe on properly compacted bedding throughout 
length of pipe except where necessary to hand excavate 
for coupling for proper sealing of pipe joints. 

Keep trench bottom free of standing water. 
dewatering pumps as required. 

Provide 

Notify FDF immediately of unexpected subsurface 
conditions. 

Hand excavate for coupling after trench has been fine 
graded to ensure uniform bearing is provided for pipe. 

Remove soft, spongy, or otherwise unstable materials 
encountered at elevation of pipe which will not provide a 
firm foundation for the pipe. 
necessary to reach firm materials. 

Extend bedding depth as 

Backfill unauthorized excavation at Subcontractor's 
expense with compacted earth as stipulated by FDF. 

PIPE BEDDING 

Place bedding in level layers not exceeding 6 inches 
compacted depth to the depths as shown on the drawings. 

Compact bedding by five passes of compaction equipment. 
Each pass shall overlap each preceding pass by at least 2 
inches. 
impart at least 2,000 foot-pounds of impact energy with a 
frequency of 500 bpm, which is similar to a medium size 
excavator mounted tamping plate/ram. 

C6mpaction equipment shall be vibratory and 
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C. 

D. 

E. 

3.5 

A. 

B. 

C. 

Date : 
Rev. : 

Employ a placement method that does not disturb or damage 
pipe or trench. 

Support pipe during placement and compaction of bedding 
fill. 

When proposed utilities cross the existing 6-inch gas 
line, the existing 6-inch drinking water line, and/or the 
existing 20-inch groundwater line, place compacted 
bedding material to an elevation one foot above the 
highest utility. Backfill from this point to the 
original ground elevation with coarse aggregate as 
specified herein for vehicle crossing locations. 

BACKFILLING 

Prepare subgrade as follows: 
1. Compact exposed subgrade to density requirements 

for subsequent backfill materials. When existing 
ground surface has a density of less than the 
density specified, break up the ground surface, 
pulverize, adjust moisture content to specified 
limits, and compact to specified density. 

2. Cut out soft areas of subgrade not capable of in 
situ compaction. Backfill with material and 
compact to density equal to or greater than 
requirements for subsequent fill material. 

Do not backfill over porous, wet, frozen, spongy, or 
other unsatisfactory subgrade surfaces. Where 
unsatisfactory subsurface conditions in an area of 
backfill are observed, excavate unsatisfactory material 
to satisfactory subgrade as approved by FDF. 

Backfill trenches in non-traffic areas with unclassified 
material to contours and elevations shown. Place and 
compact fill materials in level layers not exceeding 12 
inches loose depth. Do not use frozen or saturated 
materials. Compact backfill to 90 percent Standard 
Proctor as determined by ASTM D2922. 
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E. 

F. 

G .  

H. 

3.7 

A. 

B. 

C .  

D. 

Date: 
Rev. : 

Backfill trenches in traffic areas with aggregate. Place 
and compact in 6-inch lifts and compact to 95 percent 
Standard Proctor as determined by ASTM D2922. 

Maintain optimum moisture content as determined by ASTM 
D3017, ASTM D2216 or ASTM D4643, as applicable, (within 
- +4 percent) of backfill materials to attain required 
compaction density. 

Seed all disturbed areas in accordance with Section 
02900. 

Dust Suppression: 
Contract Documents. 

See Section 02100 and Part 6 of the 

Install underground warning tape. 

FIELD QUALITY CONTROL 

Moisture-density curves will be determined in accordance 
with ASTM D698 (Standard Proctor). 

If in-place density and/or moisture tests indicate that 
work does not meet specified requirements, remove work 
and replace or recompact to specified requirements. If 
visual inspection indicates that work has not been 
performed as specified, correct work to comply with the 
requirements. 

Frequency of Tests (Backfill only): Frequency of in- 
place density and moisture testing shall be whichever of 
the following requires the greatest number of tests: 
1. 
2. Once every layer of fill. 
3. 
4. Once every 200 feet of trench. 

Once each day of work filling. 

Once every 500 cubic yards of fill. 

Notify FDF Manager of activities that will require. 
testing/inspection prior to the start of such activities. 
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Register any nuclear or 
site in accordance with 

E. 

' * $ 0 2  

radiological sources brought on 
Part 8 of the Contract Documents. 

END OF SECTION 

OUDATA\OU-2WO- 165\WBS 1 1236\swu\slTE\02225 

Date: 05/30/97 
Rev.: 0 RE: BP 

02225 
9 of 9 

06/12 9:44 

WBS No: 1.1.1.1.2.3.6 
SCEP/165/SWU/SITE 



SECTION 02270 
EROSION AND SEDIMENT CONTROL 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. 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. 

B. Installation and maintenance of all temporary erosion and 
sediment control facilities and measures. 

C. Installation of erosion control blankets. 

D. Dumped rock fill for ditches, erosion control areas, SWRB 
overflow, and swale repair as indicated on the 
construction drawings. 

E. Geotextile underneath geomembrane liner. 

1.2 RELATED SECTIONS 

A. Section 01000 - General Requirements. 
B. Section 01011 - Submittals. 
C. Section 02100 - Site Preparation. 
D. Section 02200 - Non Impacted Material Earthwork. 
E. Section 02205 - Impacted Material Excavation and 

Handling. 

F. Section 02720 - Site Drainage and Water Management. 
G. Section 02900 - Soil Preparation and Seeding. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 
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1 . 4  REFERENCES 

A. State of Ohio, Department of Transportation (ODOT): 
Construction and Material Specifications, January 1, 
1997. 

B. State of Ohio, Department of Natural Resources (ODNR): 
Rainwater and Land Development, Ohio's Standard for 
Stormwater Management, Land Development, and Urban Stream 
Protection - 1996. 

C. American Society for 
1. ASTM D1777-96 

2. ASTM D3776-96 

3. ASTM D3786-87 

4. ASTM D4491-95 

5. ASTM D4533-91 

6. ASTM D4632-91 

7. ASTM D4751-95 

8. ASTM D4833-88 

Testing and Materials (ASTM): 
Standard Test Method for 
Measuring Thickness of Textile 
Materials (R 1975). 
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 
Standard Test Method for Water 
Permeability of Geotextiles by 
Permissivity. 
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. 

1.5 SUBMITTALS 

A. Provide submittals as required by Section 01011 and Part 
6 of the Contract Documents. 
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1.6 QUALITY ASSURANCE' PROGRAM 

A. Inspect sediment control measures weekly and after each 
rain exceeding 0.5 inches to evaluate the effectiveness 
of the control measures and for maintenance of the 
control measures. Records of inspections shall be kept 
on file at Subcontractor's site office and shall be 
submitted monthly to FDF. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Stakes: Stakes shall be hardwood with a minimum length of 
2 feet, 8 inches in height and 2 inches by 2 inches in 
width. 

B. Silt Fence: Materials shall conform to ODOT Item 712.09, 
Type C for material as described in ODOT Section 207.02 
and as specified in the construction drawings. 

C. Dumped Rock Fill: Dumped rock fill shall meet the 
requirements of ODOT Item 601.07 for the type specified 
on the construction drawings. 

D. Non-woven geotextile fabric for dumped rock fill and 
geomembrane liner bedding similar to Trevira No. 1125m 
or approved equivalent. 

E. Erosion Control Blankets: Similar to North American 
Green Type C125 or approved equal. The erosion control 
blanket shall be constructed of 100 percent coconut fiber 
stitch bonded between a heavy duty W stabilized bottom 
net and a heavy duty W stabilized top net. The cuspated 
(crimped) netting shall form prominently closely spaced 
ridges across the entire width of the mat. 
shall be stitched together on 1.5 inch centers with W 
stabilized polyester thread to form a permanent three 
dimensional structure. The mat shall have the following 
physical properties and rated for two years service life 
for use on slopes of 1:l. 

The nettings 
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1. Material Content 
a. Coconut fiber: 100 percent; 0.5 lb/yd2 
b. Nettings: Top - Heavy W stabilized; 

polypropylene; 3 lbs per 1,000 ft2. Bottom - 
Heavy W stabilized; polypropylene; 3 lbs 
per 1,000 ft2. 

c. Thread: W stabilized polyester. 

2. Physical Specifications (Roll) 
a. Width: 6.5 feet 
b. Length: 83.5 feet 
c. Weight: 30 lbs +lo percent 
d. Area: 60 yd2 

PART 3 EXECUTION 

Construct protective devices as specified herein, and as required 
on the 

3.1 

A. 

3.2 

A. 

a 

3.3 

A. 

3 .4  

Date : 
Rev. : 

construction drawings. 

SILT FENCES 

Install in accordance with ODNR and manufacturer's 
recommendations. Place at locations shown on 
construction drawings prior to start of earthwork. 
Remove accumulated silts when deposition reaches one-half 
the height of the silt fence or sooner if accumulated 
sediment prevents proper performance of silt fence. 

EROSION CONTROL BLANKETS 

Install in accordance with manufacturer's recommendations 
in the ditches shown on the construction drawings. All 
blankets shall be properly anchored with wire staples in 
patterns and sizes recommended by manufacturer. 

GEOTEXTILE 

Install geotextile on prepared subgrade underneath the 
geomernbrane liner in 
recommendations. 

accordance with the manufacturer's 

INACTIVE EXPOSED EXCAVATION L CONSTRUCTION AREAS 
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A. All exposed denuded (i.e., no vegetation) construction 
and impacted material excavation/stockpile areas that are 
inactive shall be stabilized by means of temporary 
seeding in accordance with Section 02900. 
days is the maximum time that an area can be left in a 
exposed denuded state. If the exposed area will not be 
worked for a period of 45 days, the soils must be 
stabilized within 7 days. 

Forty-five 

3.5 RETENTION BASINS 

A. Vegetation/grass is to be established on slopes of all 
retention basins from the sediment clean out elevation to 
the top of slope. 

B. Slopes and bottom of retention basin are to be 
maintained. The area is to be kept free of any erosion 
rills and gullies. 

C. See Section 02900 for seeding. 

D. Remove accumulated sediments, debris, and obstructions. 
In no case shall sediment build up to a depth greater 
than levels indicated on the drawings. 

E. All sediments removed shall be transported to the 
impacted material stockpile located within South Field as 
indicated on the construction drawings. 

F. Inspect and maintain infiltration barrier as required to 
maintain the one-foot of barrier material over the GMA. 
Prior to startup, after winter shut down, proofroll and 
recompact the infiltration barrier as necessary to re- 
establish the original thickness and compaction. 
Proofrolling of the ditches and retention basin side 
slopes is not required. 

3.6 DUMPED ROCK FILL 

A. Install in accordance with ODOT Item 601.07 in ditches 
where indicated on the construction drawings. 
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B. 

3.7 

A. 

B. 

Install geotextile with dumped rock fill in accordance 
with ODOT Item 601.08 in ditches where indicated on the 
construction drawings. 

REMOVAL OF TEMPORARY EROSION CONTROL FACILITIES 

Proposed sediment control facilities on the construction 
drawings are placed as a minimum. 
temporary facilities as required to maintain control of 
erosion and sedimentation. 

Install additional 

Temporary erosion control facilities installed shall be 
removed at the direction of FDF after the disturbed areas 
are stabilized with grass or other measures approved by 
FDF. 

END OF SECTION 
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PART 1 

1.1 

A. 

1.2 

A. 

B. 

C. 

1.3 

A. 

1 . 4  

A. 

Date : 
Rev. : 

SECTION 02506 
AGGREGATE SURFACE 

GENERAL 

SCOPE 

Installation and compaction requirements for aggregate 
surfaces for roads and the support area. Section also 
addresses geotextile fabric. 

RELATED SECTIONS 

Section 01000 - General Requirements. 
Section 01011 - Submittals. 
Section 02200 - Non-impacted Material Earthwork. 
REFERENCE DRAWINGS 

See Section 01012 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 
(12,400 ft-lbf/ft3). 

2. ASTM D2216-92 Standard Test Method for 
Laboratory Determination of 
Water (Moisture) Content of 
Soil and Rock. 
Standard Test Methods for 
Density of Soil and Soil- 
Aggregate in Place by Nuclear 
Methods (Shallow Depth). 

3. ASTM D2922-91 
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B. 

1.5 

A. 

B. 

C. 

D. 

PART 2 

2.1 

A. 

B. 

Date: 
Rev. : 

4. ASTM D3017-88 Standard Test Method for Water 
Content of Soil and Rock in 
Place by Nuclear Methods 
(Shallow Depth). 

State of Ohio, Department of Transportation (ODOT), 
Construction and Material Specifications, January 1, 
1997: 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. 

SUBMITTALS 

Provide submittals as required by Section 01011 and 
Part 6 of the Contract Documents. 

Materials Source: Submit names of imported materials 
suppliers. Change of source requires FDF's approval. 

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

Submit name and address of testing laboratory for 
approval. 
results. 

Provide FDF with copies of all lab/field test 

PRODUCTS 

MATERIALS 

Aggregate materials shall meet the requirements of ODOT 
Item 304. Aggregate: The aggregate shall be crushed 
carbonate stone, crushed gravel, or other types of 
suitable materials meeting the requirements of this item. 
No slag materials will be allowed for use on site. 

Geotextile fabrics shall conform to ODOT Item 712.09, 
Type D. 
1. The fabric shall consist of a woven polyester or 

polypropylene fibers formed into a woven fabric. 
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2. Product and manufacturers. 
a. 500X by Nicolon/Mirifi Group. 
b. 2002 by Amoco Fabrics and Fibers Co. 
c. Or approved equal. 

PART 3 EXECUTION 

3.1 SURVEY AND CONSTRUCTION STAKEOUT 

A. Verify grades and elevations of subgrade are correct. 

3.2 SUBGRADE PREPAR~TION 

A. Verify that compacted subgrade is dry and not frozen, 
soft, or spongy. 

3.2 GEOTEXTILE INSTALLATION 

Place geotextile on subgrade in accordance with manufacturer's 
installation instructions and as follows: 

. .  

A. Geotextile fabric shall be placed directly over the 
subgrade. The geotextile fabric shall be placed and 
temporarily anchored in such a manner that placement of 
overlying materials will not excessively stretch or tear 
the fabric. 

B. Geotextile fabric shall be installed to limits and grades 
indicated on plans for all new work. The geotextile 
shall not be dragged across the subgrade. The geotextile 
fabric shall be unrolled as smooth as possible on the 
prepared subgrade. Wrinkles and folds in the geotextile 
shall be removed by stretching and placing of sod staples 
or small aggregate piles as required. The fabric shall 
be installed according to the manufacturer's suggestion 
at curve locations. 

C. The geotextile shall be field joined, factory seamed, or 
manufactured in seamless width. Methods of field joining 
shall include overlapping of adjacent edges and ends of 
geotextile or sewing of adjacent edges and ends of 
geotextile. Sand bags or other weights may be used for 
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D. 

E. 

F. 

3.4 

A. 

3.5 

3.6 

A. 

temporary anchoring. 
geotextile shall be per Manufacturer's Installation 
Instructions. 

Overlap at edges and ends of 

The geotextile fabric shall extend to the edges of the 
road aggregate surface. 

Exposure of geotextiles to elements between lay down and 
cover shall be a maximum of 7 days to minimize damage 
potential by ultraviolet light. 

Construction traffic shall not be permitted directly on 
the geotextile fabric. 

AGGREGATE INSTALLATION 

End dumping or tailgate dumping shall not be permitted 
directly onto the geotextile fabric. 
be dumped adjacent to the fabric or on previously placed 
stone. 
pile using a bulldozer, loader, track hoe, or grader, 
with care being taken to avoid damage to the fabric by 
blades, tracks, tires, or buckets. The initial lift of 
aggregate on the geotextile fabric shall be a minimum 
thickness of 6 inches after compaction and shall be 
compacted with a smooth drum roller to the required 
density. 

The aggregate shall 

The aggregate shall be spread from the backdumped 

COMPACTING AGGREGATE 

Compact aggregate surface to 95 percent of optimum 
density in accordance with ASTM D698. 
percent of optimum moisture content of fill materials to 
attain required compaction density. 

Maintain within +4 

FIELD QUALITY CONTROL 

Work shall be performed in accordance with ODOT Item 304 
requirements. 
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B. Tolerances 
1. The top of the aggregate surface shall be a 

uniformly smooth grade surface without high or low 
points and shall not be more than 0.25 feet above 
or below specified grades. 

2. The thickness of the finished aggregate course 
shall be no less, at any point, than the 
thickness indicated on the construction 
drawings. 

C. Frequency of Tests: Frequency of in-place density and 
moisture testing shall be whichever of the following 
requires the greatest number of tests: 
1. Once each day of work filling. 
2. Once every lift of material. 
3. Once every 500 cubic yards of fill. 

D. Maintain all aggregate surfaces to the minimum 
requirements of this specification and the construction 
drawings. 

END OF SECTION 
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SECTION 02510 
ASPHALTIC CONCRETE PAVING 

PART 1 

1.1 

A. 

1.2 

A. 

B. 

C. 

1.3 

A. 

1 . 4  

A. 

B. 

1.5 

A. 

Date: 
Rev. : 

GENERAL 

SCOPE 

This section describes the asphaltic concrete paving 
and aggregate base that will be used to pave the access 
roads to and from the wheel wash pad. 

RELATED SECTIONS 

Section 01000 - General Requirements. 
Section 01011 - Submittals. 
Section 02200 - Non-impacted Material Earthwork. 
REFERENCE DRAWINGS 

See Section 01012 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 (12,400 ft- 
lbf/ft3). 

State of Ohio, Department of Transportation 
Construction and Material Specifications, January 1, 
1997 (ODOT). 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. 

ENVIRONMENTAL REQUIREMENTS 

Weather Limitations: Shall be in accordance with ODOT 
Item 401.05. 
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1.6 QUALITY ASSURANCE 

A. Materials and workmanship specified herein with the 
referenced State Standard specifications shall be in 
accordance with the referenced articles, sections, and 
paragraphs of the standard except that contractual and 
payment provisions do not apply. 
llEngineertt is used, it shall mean FDF. Where the term 
19Statet1 is used, it shall mean DOE. 

Where the term 

1.7 SUBMITTALS 

A. Submit the following in accordance with Section 01011 
and Part 6 of the Contract Documents. 
1. Mix Design: Develop mix design and submit results 

of laboratory tests performed on each mix design in 
accordance with ODOT Item 441. 

producer, that paving materials conform to mix 
design and specification requirements. 

2. Certificates: Submit certificates, signed by the 

PART 2 PRODUCTS 

2.1 EQUIPMENT 

A. Equipment used in paving operations shall be in 
accordance with ODOT Item 401. 

2.2 MATERIALS 

A. Bituminous aggregate base shall meet the requirements 
of ODOT Item 301. 

B. Aggregate base shall meet the requirements of ODOT 
Item 304. 
1. Aggregate: The aggregate shall be crushed 

carbonate stone, crushed gravel, or other types of 
suitable materials meeting the requirements of this 
item. No slag materials will be allowed for use on 
site. 
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C. 

D. 

E. 

F. 

PART 3 

3.1 

A. 

B. 

3.2 

A. 

Date: 
Rev. : 

Asphalt concrete shall meet the requirements of ODOT 
Item 403. 
1. Composition: Coarse aggregate (No. 8) and fine 

aggregate shall be combined in such proportions 
that the resulting blend shall be as directed by 
the approved design mix. 

Tack coat shall meet the requirements of ODOT Item 407. 
1. Material: The bituminous material shall meet the 

applicable requirements of 702 and shall be one of 
the following: 702.02 RC-70, RC-250, or 702.04 RS- 
1, SS-1, SS-lh, CRS-1, CSS-1, or CSS-lh. Cut-back 
asphalt 702.02 may be used only after September 15 
and before May 15. 

Prime coat shall meet the requirements of ODOT Item 
408. 
1. Material: The bituminous material shall meet the 

applicable requirements of 702 and shall be one of 
the following: 702.02 RC-70, RC-250, MC-30, MC-70, 
MC-250, or 702.03 Primer 20. 

Joint sealant shall meet the requirements of ODOT Item 
407. 
1. Material: The bituminous material shall be one of 

the following: 
a. ss-1. 
b. css-1. 

EXECUTION 

EXAMINATION AND PREPARATION 

Verify gradients and elevations of base. 

Verify that compacted subgrade is dry. 

AGGREGATE BASE CONSTRUCTION 

Fill areas to contours and elevations using unfrozen 
materials. 
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B. 

C. 

D. 

3.3 

A. 

B. 

C .  

D. 

3.4 

A .  

B. 

C .  

3.5 

A. 

Place base materials in continuous layers not exceeding 
6 inches compacted depth. 

Compact to 95 percent of optimum density in accordance 
with ASTM D698. 

Maintain within 2 4  percent of optimum moisture content 
of fill materials to attain required compaction 
density. 

PLACING ASPHALT PAVEMENT 

Apply prime coat to finished base surface in accordance 
with manufacturer's instructions. 

Place bituminous asphalt base course within 8 hours of 
priming aggregate base surface. 

Clean bituminous surface and apply tack coat as 
required prior to placing succeeding courses of 
asphalt. 

Spread, compact, and finish each course of asphalt 
pavement by rolling to achieve even and smooth finish, 
without roller marks in accordance with ODOT Item 401. 
Hand-compact in areas inaccessible to rolling 
equipment. 

TOLERANCES 

Flatness: Maximum variation of 1/4 inch measured with 
10-foot straight edge. 

Compacted Scheduled Thickness: 
design thickness. 

Within 1/4 inch of 

Variation from True Elevation: Within 1/2 inch. 

FIELD QUALITY CONTROL 

Perform work in accordance with ODOT requirements. 
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B. Coordinate and pay for all testing which shall be 
performed by an independent testing laboratory. 

C. All inspections and tests shall be provided to FDF 
within 24-hours of completion. 

L -  

D. Notify FDF of testing/inspection activities at least 
24-hours prior to the start of all tests or 
inspections. 

OUDATA\OU-2\po-165\WBS 1 1236\sWU\s~\25 10 
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

1.3 

A. 

1.4 

A. 

Date : 
Rev. : 

SECTION 02667 
DRINKING WATER LINES 

GENERAL 

SECTION INCLUDES 

Pipe and fittings for drinking water lines (DW). 

Disinfection of drinking water lines and subsequent 
testing and reporting of those lines. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals. 

Section 02200 - Non-impacted Material Earthwork. 

Section 02225 - Trenching. 

Section 03001 - Concrete. 

Section 15060 - Pipe Fittings, Valves, and Accessories. 

Section 16050 - Basic Electrical Materials and Methods. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

American Society for Testing and Materials (ASTM): 
1. ASTM A36/A36M-96 Carbon Structural Steel. 
2. ASTM A53-96 Standard Specification for 

Pipe, Steel, Black and Hot 
Dipped, Zinc Coated, Welded 
and Seamless. 
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3. ASTM A325-96 

4. ASTM D3'035-95 

5. ASTM D3261-95 

6. ASTM D3350-96 

Structural Bolts, Steel, Heat- 
Treated, 120/105 ksi Minimum 
Tensile Strength. 
Standard Specification for 
Polyethylene (PE) Plastic Pipe 
(DR- PR) Based on Controlled 
Outside Diameter. 
Standard Specification for 
Butt Heat Fusion Polyethylene 
(PE) Plastic Fittings for 
Polyethylene (PE) Plastic Pipe 
and Tubing. 
Standard Specification for 
Polyethylene Plastic Pipe and 
Fittings Material. 

B. American Water Works Association (AWWA): 

1. 
2. 
3. 
4. 
5. 

6. 

7. 

a. 

9. 

10. 

11. 

AWWA B300-92 
AWWA B301-92 
AWWA B302-95 
AWWA B303-95 
AWWA C104/ 
A21.4-95 

AWWA C105/ 
A21.5-93 
AWWA C110/ 
A21.10 - 93 

AWWA C111/ 
A21.11-95 

AWWA C115/ 
A21.15-94 

AWWA C150/ 
A21.50-91 
AWWA C151/ 
A21.51-91 

Date: 05/30/97 
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Standard for Hypochlorites. 
Standard for Liquid Chlorine. 
Standard for Ammonium Sulfate. 
Standard for Sodium Chlorite. 
Cement-Mortar Lining for 
Ductile-Iron Pipe and Fittings 
for Water. 
Polyethylene Encasement for 
Ductile-Iron Pipe Systems. 
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. 
Flanged Ductile-Iron Pipe with 
Ductile-Iron or Gray-Iron 
Threaded Fittings. 
Thickness Design of Ductile- 
Iron Pipe. 
Ductile-Iron Pipe, 
Centrifugally Cast, for Water 
or Other Liquids. 
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C. 

D. 

E. 

F. 

1.5 

A .  

B. 

Date: 
Rev. : 

12. AWWA C500-93 

13. AWWA C550-90 

14. AWWA C600-93 

15. AWWA C651-92 

16. AWWA C906-90 

802 

Metal-Seated Gate Valves for 
Water Supply Service. 
Protective Epoxy Interior 
Coatings for Valves and 
Hydrants. 
Installation of Ductile-Iron 
Water Mains and Their 
Appurtenances. 
Standards for Disinfecting 
Water Mains. 
Polyethylene (PE) Pressure 
Pipe and Fittings, 4-inch 
through 63-inch, for Water 
Distribution. 

Examination. 
17. AWWA M12-75 Simplified Procedure for Water 

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

American Welding Society, Inc. (AWS): 
1. AWS Dl.1-96 Structural Welding Code - 

Steel. 

State of Ohio, Department of Transportation (ODOT), 
Construction and Materials Specifications, January 1, 
,1997. 

Steel' Structures Painting Council (SSPC) : 
1. SSPC SP 6-94 Surface Preparation 

Specification No. 6 - 
Commercial Blast Cleaning. 

' SWMITTALS 

Product Data: Provide data on all pipe materials, pipe 
fittings, valves, accessories, and the methods and 
equipment for HDPE fusion welding. 

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

D. 

E. 

. F. 

1.6 

A. 

B. 

PART 2 

2 . 1  

A. 

Provide As-Built information in accordance with Section 
01050 - Surveying. 

Certificate: 
meets or exceeds specified requirements. 

Certify that cleanliness of water lines 

Verification of a minimum of five years experience in 
HDPE pipe installation and fusion/extrusion welding. 

Project Record Documents: 
1. Disinfection report; record: 

Provide data below. 

a. 
b. Date and time of disinfectant injection start 

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

Type and form of disinfectant used. 

and time of completion. 

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

completion. 

for each outlet sampled. 
2. Bacteriological report: Submit to FDF. 

e. Date and time of flushing start and 

f. Disinfectant residual after flushing, in ppm, 

QUALITY ASSURANCE 

Piping and Valves: 
rating marked on valve body and side of pipe. 

Manufacturer's name and pressure 

Perform work in accordance with AWWA C651. 

PRODUCTS 

MATERIALS 

Pipe 
1. High-Density PE Pipe: AWWA C906 (PE 34081, ASTM 

D3035, ASTM D3350, SDR and pressure rating as 
indicated on drawings. 
a. Fitting: AWWA C906, molded, butt fusion weld 

to pipe. 
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B. 

C. 

D. 

E. 

F. 

G. 

Date: 
Rev. : 

b. Joints: Butt fusion, flanged gasket joints, 
and molded adapter pipe at interface 
connections with ductile iron or carbon steel 
pipe and valves, bolts per ASTM A325. 

c. Trace Wire: Magnetic detectable conductor, 
blue colored plastic covering. 

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

lined, standard thickness per AWWA C150. All 
fittings and pipe at valves shall be flanged 
per AWWA C115, bolts per ASTM A325. 

b. Jackets: AWWA C105, PE encasement. 
c. Cement Lined: AWWA C104, cement mortar 

d. Joints: AWWA C111, push-on, rubber gasket. 
e. Welding: Shop welding - AWS D1.1. 

installation. 

lined. 

3. Carbon Steel: See Section 15060 for materials and 

Gate Valves (Underground) 
1. AWWA C500, iron body, bronze trim, non-rising stem 

with square nut, single wedge, Class 125 flanged 
ends, control rod, extension box, and valve key. 

Bedding Materials 
1. Bedding: As specified in Section 02225 of this 

specification package. 

Backfill Materials 
1. Backfill: As specified in Section 02225 of this 

specification package. 

Backflow Preventer: As specified on the construction 
drawings. 

Post Hydrant: See Section 15060 for materials and 
installation. 

Backflow Preventer Assembly: 
pressure principle backflow preventer similar to 
Conbraco Industries, Inc., Model 40-208-02 with ball 
valves, flanged ends and 1/4-inch test cocks. 

AWWA approved reduced 
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H. Guard Posts: Steel pipe, ASTM A53, Schedule 40. 

I. 

J. 

K. 

2 . 2  

A. 

PART 3 

3.1 

A. 

B. 

C. 

Protective Coatings for Valves: 
1. Interior - Factory applied heat-cured epoxy 

2. Exterior - Two coats of factory applied zinc 
coating conforming to AWWA C550. 

chromate primer and two coats finish coating in 
accordance with metal painting specifications in 
Part 3.3.E. 

Tapping Sleeves: 
by JCM Co. or approved equivalent. 

JCM 412 Flanged Outlet Tapping Sleeve 

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

Liquid Chlorine; AWWA B302, Ammonium Sulfate; and 
AWWA B303, Sodium Chlorite. 
The above listed chemicals will be considered 
hazardous by FEMP standards if they become waste 
or if allowed to spill. 

2. 

ACCESSORIES 

Concrete: See Section 03001. 

EXECUTION 

EXAMINATION 

Verify existing conditions. 
be brought to FDF's attention in a written statement 
immediately upon discovery. 

Any discrepancies should 

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

Regulatory Requirements for Disinfection: 
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. 
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3.2 

I A. 

B. 

C. 

3 . 3  

A. 

PREPARATION 

Ream pipe and tube ends and remove burrs. 

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

Excavate pipe trench in accordance with Section 02225 
of this specification package for work of this section. 
Locate all existing utilities in the area and determine 
if they will interfere with the proposed utility. 

ERECTION/INSTALLATION/~PLICATION 

Installation - Pipe: HDPE 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

Install pipe to indicated elevation to within 
tolerance of 5/8-inches at structures. 
Install HDPE piping and fittings to AWWA C906 (by 
butt weld fusion method, in accordance with ASTM 
D3261). 
Route pipe in line as shown on drawing. The 
minimum bending radius shall be as specified by 
the pipe manufacturer. 
straight route at connections. 
Install pipe to allow for expansion and 
contraction without stressing pipe or joints as 
per manufacturer's recommendation. 
Establish elevations of buried piping to ensure 
not less than 3.5 feet of cover. 
Install trace wire continuous over top of pipe, 6 
inches above pipe line; coordinate with Section 
02225 of this specification package. 
Backfill trench in accordance with Section 02225 
of this specification package. 

Pipe shall be in a 

B. Installation of Pipe and Valves: Carbon Steel, 
Fittings and Post Hydrants 
1. See Section 15060 for materials and installation. 

C. Installation - Guard Post 
1. Excavate for post and concrete in accordance with 

2. Hand trim and remove loose material in excavation. 
Section 02200. 
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D. 

E. 

F. 

G. 

3.4  

A. 

B. 

C. 

D. 

E. 

Date: 
Rev. : 77 

3. Position pipe in hole, maintaining clearances as 

4. Place concrete around and in pipe in accordance 

5. 

specified on drawings. 

with Section 03001. 
Paint post after concrete cures in accordance with 
ODOT Item 514. 

Installation - Tapping Sleeves. 
1. Make a wet tap into existing water line using 

tapping sleeve and tapping valve. 
completing wet tap, install balance of fittings 
and pipeline to complete the work. 

After 

Shop and Field Painting Specification: 
For Steel Plate and Shapes, Pipe and Fittings 
1. Prepare surfaces in accordance with Steel 

Structures Painting Council (SSPC) SP-6. 
2. Prime all bare metal not in contact with 

concrete/grout with one coat Tnemec Series 6 Epoxo 
Line Primer. 
Hi-Build Epoxoline for the finish coat. 
SSPC Paint 13 and Paint 20. 

Apply two-coats of Tnemec Series 66 
Follow 

Excess Debris and Waste: Shall be stockpiled in either 
the impacted material stockpile or the non impacted 
material stockpile. 

For concrete installation see Section 03001. 

DISINFECTION 

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. 
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F. 

3 . 5  

A .  

B. 

C. 

Containerize all flush water. Water shall be 
dechlorinated or otherwise treated and disposed of per 
FDF. 

FIELD QUALITY CONTROL 

Perform hydrostatic tests on all lines in accordance 
with AWWA C600. Notify FDF at least 24 hours in 
advance of planned testing. 

Provide analysis and testing of treated water in 
accordance with AWWA C651. Submit report to FDF within 
one week after completion of test. 

A l l  testing and disinfection shall be complete and 
accepted by FDF prior to connecting existing water 
supply line. 

END OF SECTION 
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SECTION 02668 
TRANSFER LINE 

PART 1 

1.1 

A. 

B. 

C. 

D. 

E. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

1.3 

A. 

Date: 
Rev. : 

GENERAL 

SECTION INCLUDES 

Pipe and fittings for stormwater transfer force main. 

HDPE Manholes, frames, and lid. 

Clean-outs. 

Air Release Valves. 

Guard posts. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals. 

Section 02200 - Non-impacted Material Earthwork. 

Section 02225 - Trenching 

Section 02720 - Site Drainage and Water Management. 

Section 03001 - Concrete. 

Section 15060 - Pipe Fittings, Valves, and Accessories. 

Section 15160 - Lift Station Pumps. 

Section 16050 - Basic Electrical Materials and Methods. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 
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1.4 

A. 

REFERENCES 

American Society for Testing and Materials (ASTM): 
1. ASTM A36/ Standard Specification for 

2. ASTM A53-96 Standard Specification for 
A36M-96 Carbon Structural Steel. 

Pipe, Steel, Black and Hot- 
Dipped, Zinc Coated, Welded 
and Seamless. 

Treated, 120/105 ksi Minimum 
Tensile Strength. 

Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Controlled 
Outside Diameter. 
Standard Specification for 
Butt Heat F'usion Polyethylene 
(PE) Plastic Fittings for 
Polyethylene (PE) Plastic Pipe 
and Tubing. 
Standard Specification for 
Polyethylene Plastic Pipe and 
Fittings Material. 

3 .  ASTM A325-96 Structural Bolts, Steel, Heat- 

4. ASTM D3035-95 Standard Specification for 

5. ASTM D3261-95 

6. ASTM D3350-96 

B. American Water Works Association (AWWA) : 
1. 

2. 

3. 

AWWA C500-93 Metal-Seated Gate Valves for 

AWWA C550-90 Protective Epoxy Interior 
Water Supply Service. 

Coatings for Valves and 
Hydrants. 

AWWA C906-90 Polyethylene (PE) Pressure 
Pipe and Fittings, 4-inch 
through 63-inch, for Water 
Distribution. 
Installation of Ductile-Iron 
Water Mains and Their 
Appurtenances. 

4. AWWA C600-93 

C. American Welding Society, Inc. (AWS): 
1. AWS Dl.1-96 Structural Welding Code - 

Steel. 
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D. 

E. 

1.5 

A. 

B. 

C. 

D. 

E. 

F. 

Date : 
Rev. : 

State of Ohio, Department of Transportation (ODOT), 
Construction and Macerials Specifications, January 1, 
1997. 

Steel Structures Painting Council (SSPC): 
1. SSPC SP 6-94 Surface Preparation 

Specification No. 6 - 
Commercial Blast Cleaning. 

2. SSPC Paint 13-91 Red or Brown One-Coat Shop 
Paint. 

3. SSPC Paint 20-91 Zinc Rich Primers (Type I, 
Inorganic and Type 11, 
Organic). 

SUBMITTALS 

Provide submittals as required by Section 01011 and 
Part 6 of the Contract Documents. 

Product Data: Provide data on all pipe materials, pipe 
fittings, valves, accessories, the methods and 
equipment for HDPE fusion welding, HDPE manholes, and 
manhole frame and cover. 

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

Verification of a minimum of five years experience in 
HDPE manhole installation and HDPE single and double 
contained pipe installation and fusion/extrusion 
welding. 

Provide as-built information in accordance 
01050. . 

with Section 

Provide detailed shop drawings for approva of all HDPE 
manholes. Drawings shall show plan and section view of 
manhole, invert of pipes, pipe sizes, pipe orientation, 
and weld types/details. 

05/30/97 
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QUALITY ASSURANCE 1.6 

A. 

PART 2 

2.1 

A. 

B. 

C. 

Date: 
Rev. : 

BOY 

Piping and Valves: 
rating marked on valve body and side of pipe. 

Manufacturer's name and pressure 

PRODUCTS 

MATERIALS 

Pipe 
1. High-Density PE Pipe: A W A  C906 (PE 34081, ASTM 

D3035, SDR and pressure rating as indicated on 
drawings. 
a. Fitting: A W A  C906, molded, butt fusion weld 

b. Joints: Butt fusion for HDPE joints, flanged 
to pipe. 

2. 

gasket joints, and molded adapter pipe at 
interface connections with ductile iron or 
carbon steel pipe and valves. 

c. Trace Wire: Magnetic detectable conductor, 
green colored plastic covering. 

d. Dual Containment Pipe: A l l  dual containment 
pipe and fittings shall be prefabricated 
using carrier and containment sizes, and SDR 
ratings as indicated on drawings. Support 
spacers shall be used in the annular space 
between the pipes to ensure a continuous 
space between to accommodate possible leakage 
from the carrier pipe. The carrier pipe 
shall extend 6 inches beyond containment pipe 
on all prefabricated pipe sections and 
fittings. All joints shall be per the 
manufacturer's recommendation. 

Carbon Steel: See Section 15060 for materials and 
installation. 

Bedding Materials 
1. Bedding: Fill as specified in Section 02225 of 

this specification package. 

Backfill Materials 
1. Backfill: Fill as specified in Section 02225 of 

this specification package. 

05/30/97 
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D. ' Manhole: HDPE, ASTM D3350. Pipe resin is cell 
classification 3454-34C and a plastic pipe Institute 
Rating of PE 3408. 
capable of supporting manhole during placement and 
shipping. The cylinder and outlet shall be fabricated 
from HDPE pipe with SDR, same as pipe, as indicated on 
drawings. All components shall be joined by butt 
fusion, saddle fusion, socket fusion, or extrusion 
welding. Hot air welding is not acceptable. Each 
manhole shall be identified by appropriate manhole 
number visibly marked on interior and exterior. 
molded pipe stubs and ductile iron flanged backup rings 
in manholes shall be installed in manhole by shop 
fabrication. 

The manhole shall have lifting lugs 

HDPE 

E. Manhole frame and lid shall be as noted on the 
construction drawings. 

F. For lift station pumps and guide rail see Section 
15160. For lift station controls and electrical, see 
Section 16050. 

G. Guard Posts: Steel pipe, ASTM A53, Schedule 40. 

H. Protective Coatings for Valves: 
1. Interior - Factory applied heat-cured epoxy 

2. Exterior - Two coats of factory applied zinc 
coating conforming to AWWA C550. 

chromate primer and two coats finish coating in 
accordance with metal painting specifications in 
Part 3.3.D. 

I. Manhole Pipe Supports: 
Material used shall meet the following specifications: 
1. Structural Steel - ASTM A36. 
2. Bolts, Nuts, and Washers - ASTM A325. 
3. Welding - AWS D1.l Class E70XX electrodes. 
4. Expansion Anchors: Drilled expansion bolts for 

securing steel to concrete. 
a. Kwik Bolt, by Hilti, Inc. 
b. Parabolt, by Molly Fastener Group. 
c. Wedge Anchors, by ITW Ramset/Red Head. 

Date: 05/30/97 
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J. 

K. 

2.2 

A. 

PART 3 

3.1 

A. 

3.2 

A. 

B. 

C. 

3.3 

A. 

Clean outs shall be as specified on the construction 
drawings. 

Air Release Valves shall be as specified on the 
construction drawings. 

ACCESSORIES 

Concrete: See Section 03001. 

EXECUTION 

EXAMINATION 

Verify existing conditions. 
be brought to FDF's attention in a written statement 
immediately upon discovery. 

Any discrepancies should 

PREPARATION 

Ream pipe and tube ends and remove burrs. 

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

Excavate pipe trench in accordance with Section 02225 
of this specification package for work of this section. 
Locate all existing utilities in the area and determine 
if they will interfere with the proposed utilities. 

ERECTION/INSTALIATION/APPLICATION 

Installation - Manhole and Pipe: HDPE 
1. Maintain separation of transfer line from potable 

water piping (18-inch vertical minimum). 
2. Install pipe to indicated elevation to within 

tolerance of 5 /8  inches at structures. 
3. Install HDPE piping, manholes, and fittings to 

AWWA C906 (by butt weld fusion method, in 
accordance with ASTM D3261). 

Date: 05/30/97 
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4. Route pipe in line as shown on construction 
drawing. The minimum bending radius shall be as 
sgecified by the pipe manufacturer. 
in a straight route at manhole connections. 

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

llTeel' of pipe main. 

not less than 3.5 feet of cover. 

6 inches above pipe line. 

of this specification package. 

Pipe shall be 

6. Form and place concrete for thrust blocks at each 

7. Establish elevations of buried piping to ensure 

8. Install trace wire continuous over top of pipe, 

9. Backfill trench in accordance with Section 02225 

B. Installation of Pipe and Valves: Carbon steel, 
fittings, valves in clean outs, air release valves and 
lift station. 
1. See Section 15060 for materials and installation. 

C. Installation - Guard Post 
1. Excavate for post and concrete in accordance with 

2. Hand trim and remove loose material in excavation. 
3 .  Position pipe in hole, maintaining clearances as 

4. Place concrete around and in pipe in accordance 

5. Paint post after concrete cures in accordance with 

Section 02200. 

specified on drawings. 

with Section 03001. 

ODOT Item 514. 

D. Shop and Field Painting Specification: 
For Steel Plate and Shapes, Pipe and Fittings 
1. Prepare surfaces in accordance with Steel 

Structures Painting Council (SSPC) SP-6. 
2. Prime all bare metal not in contact with 

concrete/grout with one coat Tnemec Series 6 Epoxo 
Line Primer. Apply two-coats of Tnemec Series 66 
Hi-Build Epoxoline for the finish coat. Follow 
SSPC Paint 13 and Paint 20. 

Date: 05/30/97 
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3 . 4  

A. 

B. 

C. 

For concrete installation at manholes, 
and valves, see Section 03001. 

thrust blocks, 

FIELD QUALITY CONTROL 

Perform hydrostatic tests on carrier lines in 
accordance with AWWA C600. 
for the carrier line testing is zero. 
least 24 hours in advance of planned testing. 
report to FDF within one week after completion of test. 

The allowable leakage rate 
Notify FDF at 

Submit 

Perform pneumatic tests on all containment lines in 
accordance with manufacturer's 'recommendation. 
Subcontractor may perform hydrostatic testing on 
containment lines in lieu of pneumatic testing in 
accordance with the manufacturer's recommendation. 
Provide a mechanism to remove all trace water in the 
containment line if hydrostatic testing is chosen. The 
allowable leakage rate for the containment line testing 
is zero. 
planned testing. 
after completion of test. 

Notify FDF at least 24 hours in advance of 
Submit report to FDF within one week 

Each HDPE manhole shall be hydrostatically or pneumatic 
tested before and after installation by the following 
method: 
1. Hydrostatic: 

a. 

b. 

The manhole filled with potable water to 
within 6 inches of top. 
Monitor the water level for a four hour 
period. The water level should not drop 
during this time period. Retest manhole 
until acceptable and drain. 

2. Pneumatic: Tested in accordance with 
manufacturer's recommendation. 

~ OUDATA\OU-2\PO-l65\WBS 1 1236\SwII \Sm02668 
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SECTION 02669 
DISCHARGE LINE AND TREATMENT LINE 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Pipe and fittings for underground discharge line and 
treatment line. . 

B. Valves and tap connections. 

C. Air-relief manholes, frames, and lid. 

D. Clean-outs. 

1.2 RELATED SECTIONS 

A. Section 01000 - General Requirements. 

B. Section 01011 - Submittals. 

C. Section 02200 - Non Impacted Material Earthwork. 

D. Section 03001 -. Concrete. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American Society for Testing and Materials (ASTM) : 
1. ASTM D3035-95 Standard Specification for 

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

Butt Heat Fusion Polyethylene 
(PE) Plastic Fittings for 
Polyethylene (PE) Plastic Pipe 
and Tubing. 

2. ASTM D3261-95 Standard Specification for 

Date: 05/30/97 
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3. ASTM D3350-96 Standard Specification for 
Polyethylene Plastic Pipe and 
Fittings Material. 

4. AWWA C111/ 
A21.11-95 

5. AWWA C115/ 

6. AWWA C150/ 

7. AWWA C151/ 

A21.15-94 

A21.50-91 

A21.51-91 

8. AWWA C500-93 

9. AWWA (304-94 

10. AWWA C512-92 

11. AWWA C600-93 

12. AWWA C906-90 

B. American Water Works Association (AWWA): 
1. AWWA C104/ Cement-Mortar Lining for 

A21.4-95 Ductile Iron Pipe and Fittings 
for Water. 

2. AWWA C105/ Polyethylene Encasement for 
A21.5-93 Ductile- Iron Pipe Systems. 

3. 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. 
Flanged Ductile Iron Pipe with 
Threaded Flanges. 
Thickness design of Ductile 
Iron Pipe. 
Ductile-Iron Pipe, 
Centrifugally Cast, for Water 
or Other Liquids. 
Metal-Seated Gate Valves for 
Water Supply Service. 
Rubber-seated Butterfly 
Valves. 
Air-Release, Air/Vacuum, and 
Combination Air Valves for 
Waterworks Service. 
Installation of Ductile-Iron 
Water Mains and Their 
Appurtenances. 
Polyethylene (PE) Pressure 
Pipe and Fittings, 4-Inch 
through 63-Inch, for Water 
Distribution. 

Date: 05/30/97 
Rev.: 0 RE: BP 

IBQ 

02669 
2 of 7 

WBS No: 1.1.1.1.2.3.6 
SCEP/165/SW/SITE 



1.5 

A. 

B. 

D. 

1.6 

A. 

1.7 

A. 

B. 

PART 2 

2.1 

A. 

Date : 
Rev. : 

SUBMITTALS 

Product Data: Provide data on 
fittings, valves, accessories, 
equipment for HDPE fusion weld 
manhole frame and cover. 

L -  - $ 0 2  

pipe materials, pipe 
and the methods and 
ng, HDPE manholes, ani 

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

As-built drawings in accordance with Section 01050. 

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. 

PRODUCTS 

MATERIALS 

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

a. Fittings: AWWA C110, Ductile iron cement 
lined, standard thickness per AWWA C150. All 
fittings and pipe at valves shall be flanged 
per AWWA C115. 

b. Jackets: AWWA C105, PE encasement. 
c. Cement Lined: AWWA C104, cement mortar 

2. High-Density PE Pipe: AWWA C906 (PE 34081, ASTM 
lined. 

03035, SDR 11 for 150 psi pressure rating (150 psi 
test pressure rating). 
a. Fitting: AWWA C906, molded, butt fusion weld 

to pipe. 
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B. 

C. 

D. 

E. 

F. 

G. 

2.2 

A. 

b. Joints: Butt fusion, flanged gasket joints, 
and molded adapter pipe at interface 
connections with ductile iron pipe and 
valves. 

brightly colored plastic covering. 
c. Trace Wire: Magnetic detectable conductor, 

Gate Valves 
1. A W A  C500, iron body, bronze trim, non-rising stem 

with square nut, single wedge, Class 125 flanged 
ends, control rod, extension box, and valve key. 

Bedding shall be in accordance with Section 02225. 

Manhole: HDPE, ASTM D3350. Pipe resin is cell 
classification 3454-34C. 

Manhole frame and lid shall be heavy-duty cast iron as 
noted on the drawings. 

Air Release Valve: Valve shall be screwed inlet 
connection and shall be cast iron body, top, and inlet 
flange, stainless steel float and trim with BUNA-N seat 
to meet AWWA C512. 

Post Indicating Valves: 
Assembly - U . L .  listed and E'M approved. 
1. Sizes 4 inches - 14 inches, AWWA C500 gate valves, 

Post Indicating Valves 

flanged ends Class 150, post assembly shall show 
open and shut, handcrank operator above ground, 
non-rising stem, and break-flange to separate the 
top works without removing the valve from the 
line. 

ACCESSORIES 

Concrete: 3,000 psi (minimum) as specified in Section 
03001. 

Date: 05/30/97 
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PART 3 EXECUTION 

3.1 EXAMINATION 

Verify existing conditions. Bring any discrepancies to 
FDF, in writing, for resolution prior to start of work. 

3.2 PREPARATION 

A.  Ream pipe and tube ends and remove burrs. 

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

C. Prepare pipe connections to equipment by using flanges 
or unions. 

D. Excavate pipe trench in accordance with Section 02225. 
Locate existing utilities in the area and determine if 
they will interfere with the proposed utility. Notify 
FDF if there is an interference. 

E. Remove existing pipe to the extent necessary to make 
new tie ins. Tie-in locations shall be adjusted to 
conform to field conditions. 

3.3 ERECTION/INSTALLATION/APPLICATION 

A. Installation - Pipe: Ductile Iron Pipe 
1. Install pipe to indicated elevation to within 

tolerance of 5/8 inches at structures. 
2. Install ductile iron piping and fittings to AWWA 

C600. 
3. Route pipe in straight line except as shown on 

drawing. 
4. Install pipe to allow for expansion and 

contraction without stressing pipe or joints as 
per manufacturer's recommendations. 

5. Slope water pipe and position drain at low points. 
6. Form and place concrete for thrust blocks at each 

elbow or change of direction of pipe main, except 
large radii bends. 
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B. 

7. 

8 .  

Establish elevations of buried piping to ensure 
not less than 3.5 feet of cover. 
Backfill trench in accordance with Section 02225. 

Installation - Pipe: HDPE 
1. 

2. 

3. 
4. 

5. 
6. 

7. 

a. 

10. 

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

- 

- -  
Install HDPE piping and fittings to AWWA C906 
butt weld fusion method, in accordance with ASTM 

(by 

D3261). 
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 or change of direction of pipe main. 
Establish elevations of buried piping to ensure 
not less than 3.5 feet of cover. 
cover is required when pipe is within 100 feet of 
the toe of the active Fly Ash pile. 
Install trace wire continuous over top of pipe, 
buried 6 inches below finish grade, above pipe 
line; coordinate with Section 02225. 
Backfill trench in accordance with Section 02225. 

Five feet of 

C. Installation - Valves: 
1. 
2. Center and plumb valve box Over valve. Set box 

Set valves on solid bearing of concrete. 

cover flush with finished grade. 

3.4  FIELD QUALITY ASSURANCE 

A. Perform hydrostatic tests on water line in accordance 
with AWWA C600 and Section 15060. 
24 hours in advance of planned testing. 
within 1 week after completion of test. 

Notify FDF at least 
Submit report 

B. The new pipes shall be hydrostatically tested prior to 
tie-in. The test shall be run at 50 psi above the 
working pressure of the water main and hold within 
specifications for 2 hours. 

Date: 05/30/97 
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LEfL 
498,168 A l l o w a b l e  Leakage = 

L = Length of Pipe in Test in Feet 
D = Diameter of Pipe in Inches 
p = Test Pressure (operating Pressure + 50 psi = 110 
psi + 50 psi) 

Answer = Allowable Leakage in Cubic Feet over a 2-Hour 
Period. 

Unless otherwise instructed by FDF, use 100 psi as the 
operating pressure for testing purposes. 

END OF SECTION 
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SECTION 02713 
GEOMEMBRANE LINER 

PART 1 GENERAL 

1.1 

A .  

B. 

C. 

1.2 

A. 

B. 

C. 

D. 

E. 

1.3 

A. 

1.4 

A. 

Date: 
Rev. : 

SECTION INCLUDES 

Geomembrane materials, manufacture, fabrication, and 
installation of a geomembrane liner on the stomwater 
retention basin bottom and side slopes, ditches and 
underneath the Non Impacted Material Stockpiles. 

Geotextile material as specified in Section 02270. 

Use of geosynthetics for erosion control is specified 
in Section 02270. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals. 

Section 02200 - Non Impacted Material Earthwork. 

Section 02270 - Erosion and Sediment Control. 

Section 02720 - Site Drainage and Water Management. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

American Society for Testing and Materials (ASTM): 
1. ASTM D638-96 Standard Test Method for 

Tensile Properties of 
Plastics. 

Brittleness Temperature of 
2. ASTM D746-95 Standard Test Method for 

05/30/97 
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Plastics and Elastomers by 
Impact. 

-94 Initial Tear Resistance of 
Plastic Film and Sheeting. 

Linear Dimensional Changes of 
Nonrigid Thermoplastic 
Sheeting or Film at Elevated 
Temperatures. 
Standard Test Method for 
Density of Plastics by the 
Density-Gradient Technique. 
Standard Practice for 
Determining the Integrity of 
Field Seams Used in Joining 
Flexible Polymeric Sheet 
Geomembranes. 

3. ASTM D1004 REV A Standard Test Method for 

4. ASTM D1204-94 Standard Test Method for 

5. ASTM D1505-85 

6. ASTM D4437-84 

B. Federal Test Method Standard (FTMS): 
1. FTMS 101B-71 Method 2065, Puncture 

Resistance and Elongation 
Test. 

C. United States Environmental Protection Agency (US EPA) : 
1. US EPA Technical Lining of Waste Containment 

Guidance Document and Other Impoundment 
EPA/600/2-88/052 Facilities, 1988. 

Guidance Document Fabrication of Geomembrane 
EPA/530/SW-91/051 Field Seams, May 1991. 

2. US EPA Technical Inspection Techniques for the 

D. Geosynthetics Research Institute (GRI): 
1. GRI Test Method GM6 Standard Practice for 

Pressurized Air Channel Test 
for Dual Seamed Geomembranes, 
latest revision. 

E. National Sanitation Foundation (NSF)  : 
1. Standard Number Flexible Membrane Liners. 

54-93 
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1.5 DEFINITIONS OF TERMS 

A. Manufacturer: The manufacturer is the firm or 
corporation responsible for production of the finished 
rolls of geomembrane material from raw material polymer 
to be used in the project. 
responsible for the condition of the geomembrane until 
the material is accepted by the Construction Manager or 
his/her field representative upon delivery. 
manufacturer shall produce a consistent product meeting 
the project specifications and shall provide quality 
control documentation for the product specified herein. 

The manufacturer is 

The 

B. Liner Subcontractor: The Liner Subcontractor is the 
firm responsible for installation of the geomembrane. 
The Liner Subcontractor shall be the manufacturer or an 
approved installer trained and certified to install the 
manufacturer's geomembrane. The Liner Subcontractor 
shall provide an Installation Supervisor responsible 
for the field crew. 

C. Film Tear Bond (FTB): A failure in the ductile mode of 
one of the bonded sheets by testing prior to complete 
separation to the bonded area as depicted in US EPA 
Technical Guidance Document EPA/600/2-88/052. A seam 
shall be classified as a FTB if no greater than 10 
percent of the seam width peels (separates) at any 
point. 

D. Geomembrane: A synthetic lining material, also 
referred to as a flexible membrane liner (FML). 

1.6 QUALITY ASSURANCE P R O G W  

A .  A laboratory shall be maintained by the manufacturer of 
the geomembrane materials at the point of manufacture 
to ensure quality control in accordance with ASTM and 
FTMS testing procedures (referenced in Section 1.4, as 
applicable). That laboratory shall maintain records of 
its quality control results and provide to Flour Daniel 
Fernald (FDF), prior to shipment, a Certificate of 
Compliance stating that all rolls of geomembrane 

Date: 05/30/97 
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B. 

C. 

D. 

E. 

F. 

G. 

1.7 

A. 

B. 

Date: 
Rev. : 

material supplied are in compliance with specification 
physical properties requirements. 

The certificate shall include the name of the 
manufacturer, chemical composition, product 
description, statement of compliance to specification 
physical properties requirements, and the signature of 
authorized official attesting to the information 
required. 

Testing of factory fabricated seams for geomembrane 
shall be performed by the manufacturer. 
manufacturer shall inspect and test 100 percent of 
factory fabricated seams in accordance with these 
specifications. 

The 

Testing of geomembrane materials during construction 
will be performed by subcontractor. 

Geomembrane shall be randomly sampled and tested in 
accordance with the manufacturer's approved QC manual. 
Samples not meeting the minimum requirements specified 
shall result in the rejection of the applicable sheets. 

The Liner Subcontractor shall have installed a minimum 
of 1 million ft2 of High-Density Polyethylene (HDPE) 
geomembrane. 

The Installation Supervisor shall have demonstrated 
experience in installing and seaming of a minimum of 
500,000 ft2 of HDPE geomembrane liner systems for 
similar applications. The Installation Supervisor 
shall remain on site and be responsible for the liner 
layout, seaming, patching, repairs, testing 
coordination with FDF, and all other activities 
associated with installation of the geomembrane. 

SUBMITTALS 

Submit samples of the proposed geomembrane. 

05/30/97 
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C. 

D. 

E. 

F. 

G. 

H. 

I. 

Submit a Certificate of Compliance from the 
manufacturer in accordance with Part 6 of the Contract 
Documents for the geomembrane material. 

Submit quality control certificates issued by the 
producer of the raw materials used to manufacture the 
geomembrane. These certificates shall include the 
following. 
1. Origin, identification, and production plant 

location of the resin used to manufacture the 
geomembrane . 

2. Reports of testing conducted to verify the quality 
of the resin including the stabilization compounds 
used to manufacture the geomembrane, with 
signature of authorized official. Properties 
testing typically performed by the resin 
manufacturer shall be included in the reports. 

Shop Drawings: Submit shop drawings showing proposed 
geomembrane panel layout, panel size, shop and field 
seams, and location of test coupons. The drawings 
shall include number or letter or panels and cross- 
reference surrounding panels, details of seaming the 
geomembrane, connections, penetrations, pipe boot 
fabrication, and other construction related details. 
Shop drawings shall be prepared in accordance with Part 
6 of the Contract Documents. 

As-builts: Submit as-built drawings showing 
geomembrane panel layout, panels size, seam type and 
location, location of test coupons, and areas where 
repairs were made. Drawings shall be prepared in 
accordance with Part 6 of the Contract Documents. 

Submit inspection and testing data for factory 
fabricated seams. 

Submit geomembrane manufacturer's quality control 
manual including description of laboratory facilities. 

Submit results of the manufacturer's physical 
properties testing in accordance with the approved QA 

Date: 05/30/97 I 
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Manual. 
the typical properties outlined in Table 1. 

Testing shall include, but not be limited to, 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Each roll of geomembrane shall be marked to show the 
following minimum information: 
1. Name of manufacturer. 
2. Product type. 
3. Physical dimensions (length and width). 
4 .  Roll identification number. 

B. The Liner Subcontractor shall review, inspect, and 

All such materials 
place into proper storage all materials received on 
site until their installation. 
shall be inspected to verify their conformance with the 
requirements of these specifications and that they are 
free of defects. 
materials shall be clearly marked and promptly repaired 
per approved procedure or removed from the job site. 

Any nonconforming or defective 

C. When the geomembrane materials are delivered to the 
construction site, FDF, or designated representative, 
will inspect to confirm that the material is the 
material that was specified and that the material is 
not damaged. 
detect, and correct the following: 
1. 
2. 

3. Blocking (the bonding together of adjacent 

Inspection activities shall prevent, 

Puncture from nails or splinters. 
Tears from operation of equipment or inadequate 
packaging. 

membrane layers), which may be caused by excessive 
heat. 
Crumpling or tearing from inadequate packaging 
support. 

4 .  

D. Hand1 ing 
1. Palleted geomembrane panels shall be accordion 

folded width-wise and length-wise without causing 
damage to the geomembrane. 
Banding straps around the geomembrane and pallet 
shall be properly cushioned so as not to cause 
damage to any part of the geomembrane panel. 

2. 

Date: 05/30/97 
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E. 

F. 

G. 

1.9 

A .  

PART 2 

2.1 

A. 

Date: 
. Rev. : 

3. The stacking of palleted geomembrane panels on top 

4 .  Damage shall be avoided by careful handling of the 
of one another is not permitted. 

geomembrane material during preparation for 
shipment and of the packaged crates and rolls of 
material. 
When damage to a crate or roll cover has occurred, 
careful examination of the underlying material is 
required. If damage is found, the Liner 
Subcontractor and FDF should carefully examine the 
entire shipment for damage. 

5. 

Storage: Sufficient quantities of materials shall be 
stockpiled to meet project schedule and requirements. 
Materials shall be stored on site at locations 
designated by FDF. 

The Liner Subcontractor shall be responsible for 
unloading, storage, and care of the geomembrane 
material until such material has been incorporated into 
the work. Materials shall be stored in a manner that 
prevents damage in accordance with the manufacturer's 
recommendations. The materials shall be stored on a 
prepared surface (excluding wooden pallets) and shall 
not be stacked more than two rolls high. 

The Liner Subcontractor shall be responsible for 
replacing any damaged or unacceptable material at no 
expense to FDF. 

- SEQUENCING AND SCHEDULING 

The Liner Subcontractor shall provide a sequence and 
schedule of work for the approval of FDF. 

PRODUCTS 

MANUFACTURERS 

HDPE liner shall be Hyperflex, by GSE Lining 
Technologies Systems Inc., equivalent products by 
SERROT Corp., POLY-FLEX Corp., National Seal Company, 
or other approved equal. 

05/30/97 02713 WBS No.: 1.1.1.1.2.3.6 
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2.3 

B. 

2.2  

A. 

B. 

A. 

B. 

Materials manufactured by others may be submitted to 
E'DF for consideration. 

EQUIPMENT 

The Liner Subcontractor shall use appropriate 
installation and welding equipment per the 
manufacturer's instructions. 

Welding Equipment: 
capable of continuously monitoring and controlling the 
extrusion/fusion zone. The fillet-extrusion welding 
device provides continuous dynamic integration of the 
extrudate into the sheet material through the means of 
rotating tips in the nozzle. The composition of the 
extrudate (welding rod) is identical to the flexible 
membrane liner. This method of seaming is applied for 
all tees, patches, "fishmouths," and detail work. The 
fusion welding device employs a dual hot wedge (hot 
shoe) and compression. The system lifts both layers of 
flexible membrane liner off the subgrade, and fusion is 
brought about by melting the sheets against the hot 
wedge and compressing the two melted surfaces together, 
resulting in a total integration of the layers. 

The welding equipment used shall be 

MATERIALS 

Liner: The liner membrane shall be designed and 
manufactured specifically for the purpose of 
containment of liquids in hydraulic structures. It 
shall be manufactured from new, first-quality HDPE 
resin and shall meet the physical requirements 
indicated in the Physical Properties Table (Table 1). 

Other Materials 
1. Boots for pipe and power pole penetrations shall 

be prefabricated and designed to fit site-specific 
conditions for the intended slope and size of 
pipe. 
geomembrane . 

Boots shall be of the same material as the 

Date: 05/30/97 
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C. Typical Physical Properties: 

Table 1 - Typical Geomembrane Physical Properties 
T e s t  Method 

- -  

Gage (Nominal) 
60 mil (1.5 mm) 

HDPE 

8 0 2  

Typical P r o p e r t i e s  

Density g/cc. (Min.) 
Tensile Properties 
(Typical) 
1. Tensile Strength at Break 

(Pounds/inch width) 
2. Tensile Strength at Yield 

(Pounds/inch width) 
3 .  Elongation at Break 

(Percent) 
4. Elongation at Yield 

(Percent 
Tear Resistance Initiation, 
lbs. (Typical) 
Low Temperature Brittleness, 
F (Typical) 
Dimensional Stability, 
Percent Change Each Direction 
(Max. 1 
Puncture Resistance, Pounds 
(Typical) 

ASTM D1505 I 0.94 
ASTM D 638 
Type IV Dumb 
Bell at 2 ipm 

ASTM D1004 
Die C 
~ ~~~ 

ASTM D746 
Procedure B 
ASTM 01204 
212 degrees F 
1 hr. 
FTMS lOlB 
Method 2065 

300 

144 

800 

15 

-5 0 

-120 

+1 

90 

2.4 FACTORY FABRICATION 

A. Geomembrane liner shall be factory seamed into panels 
as large as possible for transportation and for the 
areas to be lined. Geomembrane liner for ditches should 
be factory seamed and transported as one piece if 
possible. 

B. Factory fabrication shall be performed under 
environmental conditions as recommended by the 
manufacturer . 

Date: 05/30/97 02713 WBS No.: 1.1.1.1.2.3.6 
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C .  

D. 

E. 

F. 

G. 

H. 

Date: 
Rev. : 

The geomembrane material shall be continuously 
inspected for uniformity, damage, imperfections, holes, 
cracks, thin spots, foreign materials, tears, 
punctures, and blisters. 
immediately repaired and reinspected. 

Any imperfections shall be 

All seams shall be visually inspected and results 
documented. 

Nondestructive seam testing shall be performed on all 
fabricated seams over their full length in accordance 
with ASTM D4437 and the manufacturer's quality control 
manual. 
pressurize air channel, except air lance may be used on 
inaccessible seams. 

Test methods shall be vacuum chamber or 

All inspection and testing of factory seams shall be 
performed by the manufacturer's laboratory. 

Failure of the material and/or seams to meet all the 
requirements of these specifications may be cause for 
rejection of the geomembrane material and/or seams, as 
appropriate. 

In addition to visual inspection and nondestructive 
testing, a 48-inch sample shall be taken from each 
factory seam welding unit used in this work at the 
beginning of every work shift and every 4 hours of 
production thereafter. 
production lot as the field panels (i.e., will not 
require patching of fabricated panels). Test specimens 
shall be cut at quarter points from each 48-inch seam 
sample (a total of three places) and tested for factory 
seam shear strength and peel adhesion. 
strength shall be tested in accordance with ASTM D4437, 
as modified in Annex A of NSF 54, and shall have a 
tensile strength of at least 90 percent of the parent 
geomembrane strength. 
classified as FTB. The peel adhesion shall be tested 
in accordance with ASTM D4437, as modified in Annex A 
of NSF 54, and shall provide a peel strength that is 
greater than 60 percent of the parent geomembrane yield 
strength. 

Samples shall be from the same 

The seam shear 

Failure of seam shall be 

Failure of seam shall be classified as FTB. 

05/30/97 
0 RE: FP 

02713 WBS No.: 1.1.1.1.2.3.6 
10 of 22 SCEP/165/SWU 



PART 3 

3.1 

A. 

B. 

C. 

3.2 

A. 

B. 

C. 

D. 

E. 

Date: 
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EXECUTION 

PREPARATION 

The earthen surAace sha be smooth an true to grade 
with no exposed rocks, stones, sticks, roots, or other 
sharp objects or debris of any kind larger than 2" in 
any direction. 

Before starting installation of the liner, the Liner 
Subcontractor shall inspect the substrate for 
suitability with the requirements of the liner. The 
liner installer shall certify in writing that the 
surface on which the membrane is to be installed is 
acceptable before commencing work. 

During the time of liner installation, the Liner 
Subcontractor shall be responsible for protection and 
maintenance of the exposed subgrade until final 
acceptance of the liner. 

EREZTION/INSTALLATION/APPLICATION 

Verify gradients and elevation of sub-base. 

Verify that subgrade is dry. 

Install geotextile on prepared subgrade in Non Impacted 
Material Stockpile locations in accordance with the 
Construction Drawings prior to geomembrane liner 
installation. Geotextile installation shall be in 
accordance with the Construction Drawings and 
manufacturer's recommendations. Geotextile as 
specified in Section 02270. 

Geomembrane liner shall be placed and anchored in such 
a manner that fabric will not excessively stretch or 
tear. 

Appropriate measures shall be taken during installation 
to provide sufficient slack in the liner to avoid the 
generation of excessive stregses in the liner due to 
temperature changes. 

05/30/97 02713 WBS No.: 1.1.1.1.2.3.6 
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F. Field seams shall be made using either the dual hot 
wedge (fusion) welding or the fillet-extrusion welding 
process (for areas not accessible with the dual hot 
wedge method). Field seams shall be made only when 
weather conditions are favorable. The contact surfaces 
shall be free of dirt, dust, moisture, or other foreign 
material. 
sufficient overlap and bonded in accordance with the 
liner manufacturer's recommended procedures. Wrinkles 
shall be smoothed out, and seams shall be inspected by 
nondestructive testing techniques to verify their 
integrity. 

The contact surfaces shall be aligned with 

1. 

2. 

3. 

4 .  

G. Deployment 
The geomembrane shall be deployed following the 
manufacturer's recommendations so that, at the 
time of installation, it will contain a minimum of 
wrinkles and be under minimum stress. 
Each panel/roll of the geomembrane shall be rolled 
out and installed in accordance with the approved 
shop drawings. 
keep field joining of the geomembrane to a minimum 
and to be consistent with proper methods of 
geomembrane installation. 
The geomembrane shall be unfolded or unrolled so 
as to prevent damage to the underlying or prepared 
subgrade or geotextile. 
Should punctures, rips, or tears be encountered in 
the geomembrane material, the Liner Subcontractor 
shall immediately notify FDF and repair as 
necessary. 

The layout shall be designed to 

H. Seaming Weather Conditions 
1. Normal Weather Conditions 

a. The normal required weather conditions for 
seaming are as follows: 
1) Ambient temperature as recornended by 

the manufacturer. 
2) No precipitation or other excessive 

moisture, such as fog, dew, or ponded 
water. 

3 )  No excessive winds. 



Date: 
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b. These weather conditions shall be fulfilled 
during seaming process. 

2. Cold Weather Conditions 
a. If the ambient temperature is below 40 

degrees F, seaming of geomembrane shall not 
be permitted unless the Liner Subcontractor 
can demonstrate to FDF's satisfaction that 
geomembrane seam quality is not adversely 
impacted. The following conditions shall 
also be met to ensure a quality seaming 
process : 

4) 

5) 

6) 

Preheating the surface of the 
geomembrane to achieve normal 
temperature range. 
Preheating may be waived by FDF if the 
Liner Subcontractor demonstrates that 
satisfactory welds of equivalent quality 
may be obtained without preheating at 
the expected temperature of 
installation. 
Preheating devices shall be approved by 
the manufacturer . 
Care shall be taken to ensure that 
surface temperatures are not lowered 
below the minimum required surface 
temperature for welding due to winds. 
Additional destructive test samples 
shall be taken at FDFIs discretion. 
Trial seams shall be performed under the 
same ambient temperature conditions as 
the actual seams. 

3. Warm Weather Conditions 
a. If the ambient temperature is above 104 

degrees F, seaming of geomembrane shall not 
be permitted unless the Liner Subcontractor 
can demonstrate to FDFIs satisfaction that 
geomembrane seam quality is not adversely 
impacted. 

b. Test seams shall be performed under the same 
ambient temperature conditions as the actual 
seams. 

c. Additional destructive test samples shall be 
taken at FDF's discretion. 

05/30/97 02713 WBS No.: 1.1.1.1.2.3.6 
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I. Field Seaming 
1. Panel field seaming shall be performed using the 

dual hot wedge welding techniques as outlined in 
Section 7 of US EPA Technical Guidance Document 
EPA/530/SW-91/051. Welding equipment and seaming 
temperatures shall be in accordance with the 
manufacturer’s recommendations. 

2. Field seams shall be oriented parallel to the line 
of maximum slope. 

3. Unless directed otherwise by FDF, minimum overlap 
for field seams shall be in accordance with the 
manufacturer’s recommendations. 

continuously monitoring and controlling the 
temperatures in the zone of contact where the 
machine is actually fusing the lining material to 
ensure that changes in environmental conditions 
will not affect the integrity of the weld. 

only acceptable for repairing holes in the liner, 
repairing failed seams revealed by nondestructive 
testing, repairing areas where destructive testing 
is performed, at pipe/liner penetration boots, and 
other areas where the hot wedge welding machines 
cannot be used due to space restrictions. 

4. The welding equipment used shall be capable of 

5. Welding of field seams with an extrusion welder is 

J. The liner shall be placed over the prepared surface in 
such a manner as to ensure minimum handling. The 
geomembrane shall not be dragged over rough subgrade 
surfaces. Any damage to the base surface resulting 
from liner installation or liner handling equipment 
shall be repaired by the Liner Subcontractor at its own 
expense prior to placement of the liner. Vehicular 
traffic across the geomembrane shall not be allowed. 
The panels shall be such lengths and widths and shall 
be placed in such a manner as to minimize field 
seaming. 

K. In areas where wind is prevalent, liner installation 
shall be started at the upwind side of the project and 
proceed downwind. The leading edge of the liner shall 
be secured at all times with sandbags or other means 
sufficient to hold it down during high winds. 
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Sandbags shall be used as required to hold the liner in 
position during installation. Materials, equipment, or 
other items shall not be dragged across the surface of 
the liner nor be allowed to slide down slopes on the 
liner. 

Liner panels shall be closely fit and sealed around 
inlets, outlets, and other projections through the 
liner. All piping, structures, and other projections 
through the liner shall be sealed as shown on the 
.Construction Drawings. 

All joints shall be tightly bonded on completion of the 
work. 
scuffing, penetration by foreign objects, or distress 
from rough subgrade shall be repaired or replaced as 
approved by FDF. 

Any liner surface showing injury resulting from 

Each suspect location shall be nondestructively tested 
using methods described in Section 1.4 as appropriate. 
The Liner Subcontractor shall not proceed with any 
materials which will cover locations that have been 
repaired until satisfactory test results have been 
obtained. 

Pipe/Liner Penetration Boots 
1. 

2. 

3. 

4. 

&Y 

The geomembrane boots shall be furnished and 
installed where indicated on the Construction 
Drawings. 
The geomembrane boots shall terminate in a skirt 
section suitable for welding to the geomembrane. 
Boots and skirts shall fit snugly around the pipe 
or power pole. Prefabricated material shall be 
designed to fit site-specific conditions for the 
intended size and slope of pipe. 
The geomembrane shall be secured to the pipe or 
power pole with clamps as shown on the 
Construction Drawings after pipe/liner penetration 
boots have been tested. 

wrinkles that can fold over shall be repaired 
either by cutting out excess material or, if possible, 
allowing the liner to contract due to temperature 
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reduction prior to placing the overlying material. 
no case shall material be placed over the geomembrane 
which could result in the geomembrane folding. 

In 

R. Destructive Seam Testing 
1. 

2. 

3. 

4. 

5. 

Two types of samples shall be taken at each 
location, one for field tests and one for 
laboratory tests. 
For the field tests, two seam samples, 1 inch wide 
by 12 inches long with the seam centered across 
the length shall be taken 42 inches apart. 
sample coupons shall be removed by the Liner 
Subcontractor for every 500 feet of seam length. 
A minimum of three samples shall be tested, 
including at least one for each day's production 
seaming. 
Upon obtaining each sample, assign a number to the 
sample and mark it accordingly. 
location on the layout drawing. 
purpose of the sample (i.e., statistical, routing, 
or suspicious weld area). 
These samples shall be tested in the field using a 
tensiometer capable of quantitatively measuring 
shear and peel strengths. 
The sample coupon shall be divided into three 
equal parts: 
part to the Construction Manager for archive 
storage, and one part to the Liner Subcontractor 
for field testing. 
tested in the testing laboratory for shear 
strength and peel adhesion. 

These 

Record sample 
Record the 

one part for laboratory testing, one 

The sample coupon shall be 

S. Repair Procedures 
1. Any portion of the geomembrane failing a 

destructive test, nondestructive test, or any 
damaged portion shall be repaired in accordance 
with this section and the manufacturer's 
recommendations. 
A l l  surfaces shall be clean and dry at the time of 
the repair. 
The repair procedures, materials, and techniques 
shall be approved in advance of the specific 

2. 

3. 
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4. 

5. 

6. 

7. 

repair by FDF-i Approved methods from which the 
selected repair shall be chosen are as follows: 
a. Patching - used to repair large holes, tears, 

large panel defects, and destructive sample 
locations. 

b. Capping - used to repair failed welds or to 
cover seams where welds dannot be 
nondestructively tested. 

defects where the preceding methods are not 
appropriate. Also used to remove excess 
material (wrinkles) from the installed 
geomembranes. 

c. Removal - used to replace areas with large 

If a sample fails one of the destructive tests, 
the seam shall be reconstructed using one of the 
following methods: 
a. The seam shall be reconstructed between the 

location of the sample which failed and the 
location of the next passing sample in each 
direction. 

intermediate location at least 10 feet from 
the location of the failed sample and a 
second sample is taken for additional 
testing. If the second test sample passes, 
the seam shall then be reconstructed between 
the location of the second test and the 
original sampled location. If the second 
test fails, this process shall be repeated. 

All acceptable seams shall extend between two 
locations where samples passed the required test 
and shall include one test location along the 
reconstructed seam. 
Each major repair requiring a patch or cap shall 
be identified on the as-built drawing. 
Each repair shall be numbered and logged by the 
Liner Subcontractor. Each repair shall be 
nondestructively tested using methods described in 
this section. Repairs which pass the 
nondestructive test shall be taken as an 
indication of an adequate repair. Repairs more 
than 100 feet long may be sufficient to require 
destructive test sampling, at FDF's discretion. 

b. The welding path is retraced to an 
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Failed tests indicate that the repair shall be 
redone and retested until passing test results are 
achieved. 
testing of repairs. The Liner Subcontractor shall 
record the number of each repair, the test 
location, date, and test outcome. 

FDF shall observe all nondestructive 

QUALITY CONTROL 

General: The Liner Subcontractor shall conduct a fully 
documented quality assurance/quality control program to 
ensure that all installation work is performed which 
will result in a secure, watertight liner. A l l  quality 
control inspection and testing shall be performed by 
qualified personnel who are thoroughly knowledgeable 
about all installation procedures and techniques used. 
Three copies of all inspection and test reports 
generated by the Liner Subcontractor shall be submitted 
to FDF not later than the second work day following 
their generation. As a minimum, the Liner 
Subcontractor shall provide written verification of the 
results of all of the following inspections and tests. 

Weld Quality Control 
1. A trial seam, 3 feet long, from each welding 

machine shall be run each day prior to liner 
seaming and under the same conditions as exist for 
the liner seaming. Additionally, at least once 
every 4 hours during continuous operation. 
a. 

b. 

C. 

d. 

05/30/97 
0 RE: FP 

Samples of seam shall be cut from the test 
weld 1/4 inch to 1/2 inch wide and tested by 
field tensiometer in the peel and shear 
modes. 
Should failure of the seam occur, another 
trial seam shall be prepared and tested. 
the additional sample fails, the seaming 
apparatus and seamer shall not be accepted 
until deficiencies are corrected. 
The trial seam shall be marked with the time 
of day, date, ambient temperature, and 
welding machine used in its production. 
The seam sample shall be kept for subsequent 
testing on laboratory tensiometer equipment 

If 
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2. 

3. 

4. 

in accordance with the applicable ASTM D1004 
and D4437 tests. If either sample fails 
through the weld, the welding machine shall 
be adjusted as appropriate and another test 
weld produced and tested until satisfactory 
results are achieved. A calibrated, hand- 
operable tensile testing machine shall be 
furnished by the Liner Subcontractor for the 
purpose of tensile testing. 

All welds, on completion of the work, shall be 
tightly bonded. Any membrane area showing injury 
due to excessive scuffing, puncture, or distress 
from any cause shall be replaced or repaired with 
an additional piece of HDPE membrane. 
A quality control technician, employed by the 
Liner Subcontractor, shall follow behind each seam 
crew and perform a visual inspection of the seamed 
area. Defective seams shall be marked and 
repaired in accordance with manufacturer's 
published repair procedure. 
No "fishmouths1I shall be allowed within the seam 
area. Where llfishmouthsll occur, the material 
shall be cut and overlapped, and an overlap- 
extrusion weld shall be applied. 

B. Nondestructive Testing: All field seams (100 percent) 
shall be tested nondestructively. Fille,-extrusion 
welds are tested with a vacuum chamber in accordance 
with ASTM 4437. Hot wedge welds shall be dual seam 
pressure tested, pressurizing the air channel created 
by the split face design of the hot wedge per GRI GM-6. 

C. Destructive Seam Testing 
1. Two types of samples shall be taken at each 

location, one for field tests and one for 
laboratory tests. 

by 12 inches long with the seam centered across 
the length shall be taken 42 inches apart. These 
sample coupons shall be removed by the Liner 
Subcontractor for every 500 feet of seam length, 
unless more frequent testing is required by FDF. 
A minimum of three samples shall be tested, 

2. For the field tests, two seam samples, 1 inch wide 
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including at least one for each day's production 
seaming. 
another material before they have been tested and 
accepted by FDF. 
Upon obtaining each sample, assign a number to the 
sample and mark it accordingly. 
location on the layout drawing. 
purpose of the sample (i-e., statistical, routing, 
or suspicious weld area). 
These samples shall be tested in the field using a 
tensiometer capable of quantitatively measuring 
shear and peel strengths. 
The sample coupon shall be divided into three 
equal parts: 
part to the Construction Manager for archive 
storage, and one part to the Liner Subcontractor 
for field testing. 
tested in the testing laboratory for shear 
strength and peel adhesion. 

The seams shall not be covered by 

3. 
Record sample 
Record the 

4 .  

5. 
one part for laboratory testing, one 

The sample coupon shall be 

D. Repair Procedures 
1. 

2. 

3. 

Any portion of the geomembrane failing a 
destructive test, nondestructive test, or any 
damaged portion shall be repaired in accordance 
with this section and the manufacturer's 
recommendations. 
All surfaces shall be clean and dry at the time of 
the repair. 
The repair procedures, materials, and techniques 
shall be approved in advance of the specific 
repair by FDF. Approved methods from which the 
selected repair shall be chosen are as follows: 
a. Patching - used to repair large holes, tears, 

large panel defects, and destructive sample 
locations. 
Capping - used to repair failed welds or to 
cover seams where welds cannot be 
nondestructively tested. 

defects where the preceding methods are not 
appropriate. 
material (wrinkles) from the installed 
geomembranes . 

b. 

c. Removal - used to replace areas with large 

Also used to remove excess 
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4. 

5. 

6. 

7. 

c -  8 02 

If a sample fails one of the destructive tests, 
the seam shali Be reconstructed using one of the 
following methods: 
a. The seam shall be reconstructed between the 

location of the sample which failed and the 
location of the next passing sample in each 
direction. 

intermediate location at least 10 feet from 
the location of the failed sample and a 
second sample is taken for additional 
testing. If the second test sample passes, 
the seam shall then be reconstructed between 
the location of the second test and the 
original sampled location. 
test fails, this process shall be repeated. 

All acceptable seam shall extend between two 
locations where samples passed the required test 
and shall include one test location along the 
reconstructed seam. 
Each major repair requiring a patch of cap shall 
be identified on the as-built drawing. 
Each repair shall be numbered and logged by the 
Liner Subcontractor. Each repair shall be 
nondestructively tested using methods described in 
this section. Repairs which pass the 
nondestructive test shall be taken as an 
indication of an adequate repair. Repairs more 
than 100 feet long may be sufficient to require 
destructive test sampling, at FDF's discretion. 
Failed tests indicate that the repair shall be 
redone and retested until passing test results are 
achieved. FDF shall observe all nondestructive 
testing of repairs. The Liner Subcontractor shall 
record the number of each repair, the test 
location, date, and test outcome. 

b. The welding path is retraced to an 

If the second 

3 . 4  CLEANING 

Remove and manage excess materials in accordance with 
the subcontract, Part 6, Scope of Work. 
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3 . 5  

A. 

PROTECTION 

Provide protection from damage until anchorage and 
welding of seams has been accomplished and all testing 
and inspections are completed and final acceptance by 
FDF has been received. 

END OF SECTION 
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PART 

1.1 

A 

B. 

C. 

D. 

B. 

C. 

D. 

E. 

F. 

G. 

1.3 

A. 

Date : 
Rev. : 

1 

i-- 8 0 2  

SECTION 02720 
SITE DRAINAGE AND WATER MANAGEMENT 

GENERAL 

SECTION INCLUDES 

Site storm drainage piping, gravity conveyance piping, 
fittings, accessories, and bedding. 

Site surface drainage and stormwater retention basins. 

Control of surface water and removal of ponded water 
from construction areas. 

Requirements for Water Management Plan including 
surface water and perched groundwater 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals. 

Section 02200 - Non-impacted Material Earthwork. 

Section 02205 - Impacted Material Excavation and 
Handling. 

Section 02270 - Erosion and Sediment Control. 

Section 02667 - Drinking Water Lines. 

Section 03001 - Concrete. 

REFERENCE .DRAWINGS 

See Section 01012 for the Schedule of Drawings. 
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1.4 

A.  

B. 

C. 

D. 

Date : 
Rev. : 

REFERENCES 

State of Ohio, Department of Transportation, 
Construction and Material Specifications, 
1997 (ODOT). 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. 

January 1, 

3. ASTM D3035-95 

4. ASTM F405-96 

5. ASTM F477-95 

American Society for Testing and Materials (ASTM): 
1. ASTM D1248-84 Standard Specification for 

Polyethylene Plastics Molding 
and Extrusion Materials. 

Underground Installation of 
Thermoplastic Pipe for Sewer 
and Other Gravity-Flow 
Application. 
Standard Specification for 
Polyethylene (PE) Plastic Pipe 
(DR- PR) Based on Controlled 
Outside Diameter. 
Standard Specification for 
Corrugated Polyethylene (PE) 
Tubing and Fittings. 
Standard Specification for 
Elastomeric Seals (Gaskets) 
for Joining Plastic Pipe. 

2. ASTM D2321-89 Standard Practice for 

American Water Works Association (AWWA): 
1. AWWA C901-88 Polyethylene (PE) Pressure 

Pipe and Tubing 1/2-inch 
through 3-inch, for Water 
Systems. 

2. AWWA C906-90 Polyethylene (PE) Pressure 
Pipe and Fittings 4-inch 
through 63-inch, for Water 
Distribution. 

American Association of State Highway and 
Transportation Officials (AASHTO) : 
1. AASHTO M36-91 Standard Specification for 

Corrugated Steel Pipe, 

05/30/97 
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1.5 

A .  

B. 

C. 

D. 

PART 2 

2.1 

A .  

Date : 
Rev. : 

Metallic-Coated, for Sewers 
and Drains. 

Polyethylene Pipe, 12 to 36 
Inch Diameter Pipe. 

:. 

2. AASHTO M294-94 Specification for Corrugated 

SUBMITTALS 

Provide submittals as required by Section 01011 and 
Part 6 of the Contract Documents. 

Water Management Plan: 
methods for storm water collection, run on control, 
points of discharge, and methods to protect exposed 
contaminated areas at end of day's work or during 
inclement weather for denuded slopes and excavations. 
The plan will be submitted to FDF for review and 
approval as part of the Safe Work Plan prior to 
initiation of construction. 

Plans and details describing 

Provide as-built information in accordance with Section 
01050. 

Test Reports: 
under Field Quality Control. 

Test reports for all tests required 

PRODUCTS 

PIPE MATERIALS 

Corrugated HDPE for West Pump Station Culvert Diversion 
1. Smooth interior, corrugated exterior high-density 

polyethylene pipe conforming to AASHTO M294 Type S 
pipe and fittings shall be made of polyethylene 
compounds that meet or exceed the requirements of 
Type 111, Category 4 or 5, Grade P33 or P34, Class 
C per ASTM D1248 and ASTM F405. 

2. Fittings shall be factory made by the manufacturer 
of the pipe. No field fabricated fittings will be 
allowed. 
Coupling bands/sleeves shall be watertight, 
gasketed, bell type with an indentation in the 
center to ensure proper positioning of the pipe. 

3. 

05/30/97 
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B. 

C. 

2.2 

A .  

B. 

2.3 

A .  

Coupling bands/sleeves shall be factory installed 
on one end of the pipe. Gaskets shall be a solid 
cross section ring conforming to ASTM F477. 

4. Corrugated pipe, fittings, couplings bands/ 
sleeves, gaskets and gasket lubricant shall be 
supplied by the manufacturer of the pipe. 

Corrugated Metal Pipe 
1. Corrugated metal storm pipe shall be in accordance 

with AASHTO M36 and ODOT 707. Corrugated metal 
drain pipe shall be galvanized, of the size and 
type specified on the construction drawings. 

identified on drawing shall be corrugated steel, 
14-gage thickness. Culverts shall have standard . 

metal flared sections. 
Coupling bands shall be corrugated, galvanized 
steel bands in accordance with AASHTO M36. Pipe 
sections with rerolled ends shall be joined with 
annular corrugated connecting bands. Helical 
corrugated pipe ends shall be joined using helical 
corrugated connecting bands. 

2. Storm drain pipe, culverts, and fittings as 

3. 

High-Density Polyethylene (HDPE) Pipe AWWA C906 (PE 
34081, ASTM D3035 for wheel wash sump discharge line. 
1. Fitting: AWWA C901, molded. 
2. Joints: Butt fusion, flanged gasket joints at 

interface connections with ductile iron pipe and 
valves. 

3. Trace Wire: Magnetically detectable conductor, 
green. 

BEDDING AND COVER MATERIALS 

Bedding: As specified in Section 02225. 

Cover: A s  specified in Section 02225. 

CONCRETE AND CONCRETE ACCESSORIES 

Materials: Refer to Section 03001. 
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B. 

PART 3 

3.1 

A. 

3.2 

A. 

3 . 3  

A. 

B. 

All precast concrete shall meet the requirements of 
ODOT 706.13 with 5 1/2 percent air void content in the 
hardened concrete. 

EXECUTION 

FIELD CONDITIONS 

Verify that excavation trenches are ready to receive 
work. 

PREPARATION 

Hand trim excavations. Correct over-excavation 
according to the requirements of Section 02225 of this 
specification package. 

INSTALLATION 

General 
1. If rock is encountered, the excavation shall be 

carried no less than 6 inches and no more than 12 
inches below the bottom of pipe materials. 
Approved compacted material shall be used to 
backfill from rock excavation prior to 
installation. 
All compacted backfill shall meet the requirements 
of unclassified backfill in accordance with 
Section 02225. Backfill compaction shall conform 
to the requirements of Section 02225. 

3. See Section 02225 for the frequency of samples. 
4. Excavation shall conform to Section 02225. 

2. 

Installation of Corrugated Metal Pipe 
1. The pipe and fittings shall be free of foreign 

inclusions and visible defects. The ends of the 
pipe shall be cut squarely and cleanly so as not 
to adversely affect joining. 
All pipe shall be laid as shown in the drawings. 

with corrugated galvanized steel coupling bands in 
accordance with AASHTO M36. 

2. 
3. Joints for corrugated metal pipe shall be made 
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4 .  Paint welds, cuts and holes with a zinc based 
paint. 

C .  The west pump station culvert diversion (north of the 
Inactive Flyash Pile) is to be extended as shown on the 
drawings. This extension is temporary. Subcontractor 
is to install extension and repair as necessary, 
including replacement if required. 

D. See Section 02667 for installation of HDPE pipe joined 
by fusion welding. 
D2321. 

Install in accordance with ASTM 

E. Stormwater that is encountered during or collects in 
excavations is to be conveyed to the retention basins 
f o r  conveyance to SWRB. 

F. In other construction areas stormwater control shall be 
achieved by gravity or by pumps. 
of sufficient capacity to maintain excavation work in 
the dry. 
(i.e., grading and diversions). 

A l l  methods shall be 

Runon into work areas is to be minimized 

3 . 4  FIELD QUALITY CONTROL 

A. Inspection: 
1. Inspection shall include checking for proper 

alignment and location of all drainage pipe prior 
to backfill. 
All inspections shall have a report filed with FDF 
within one week after the test. 

2. 

B. Notify FDF of testing and/or inspection activities at 
least 24 hours prior to the start of all tests or 
inspections. 

C .  Testing of backfill compaction shall be as specified in 
Section 02225. 

END OF SECTION 
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PART 1 

,l.l 

A. 

B. 

C. 

D. 

1.2 

A .  

B. 

C. 

D. 

E. 

1.3 

A. 

1.4 

A. 

Date: 
Rev. : 

SECTION 02831 
CHAIN LINK FENCES 

GENERAL 

SECTION INCLUDES 

Permanent fence framework, fabric, and accessories to be 
installed south of the South Field and near the Support 
Area as indicated on the construction drawings. 

Excavation for post bases; concrete foundation for posts 
and center drop for gates. 

Manual gates and related hardware. 

Fence repair, as needed, as a result of relocation or of 
Subcontractor's construction or site clearing activities. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals. 

Section 02100 - Site Clearing. 

Section 02200 - Non-impacted Material Earthwork. 

Section 16170 - Grounding and Bonding. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

American Society for Testing and Materials (ASTM):  
1. ASTM A121 Standard Specification for 

Rev. A-92 Zinc-Coated (Galvanized) Steel 
Barbed Wire. 
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0 RE: BP 

02831 WBS No: 1.1.1.1.2.3.6 
1 of 6 SCEP/165/SWLT/SITE 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

1.5 

A. 

B. 

C. 

D. 

1.6 

A. 

Date : 
Rev. : 

ASTM A123 
Rev. A-89 

ASTM A153 
A153M- 95 

ASTM A392 
-96 

ASTM A570 
A570M-95 

ASTM F567-93 

ASTM F669-92 

ASTM F1234-93 

Standard Specification for 
Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel 
Products. 
Standard Specification .for 
Zinc Coating (Hot-Dip) on Iron 
and Steel Hardware. 
Standard Specification for 
Zinc-Coated Steel Chain-Link 
Fence Fabric. 
Standard Specification for 
Steel, Sheet and Strip, 
carbon, Hot-Rolled, Structural 
Quality . 
Standard Practice for 
Installation of Chain Link 
Fence. 
Standard Specification for 
Strength Requirements of Metal 
Posts and Rails for Industrial 
Chain Link Fence. 
Standard Specification for 
Protective Coating on Steel 
Framework for Fences. 

SYSTEM DESCRIPTION 

Fence Height: 6 feet nominal (with three strands of 
barbed wire 1 foot high on extension arms, if applicable) 
as indicated on drawings. 

Line Post Spacing: At intervals not exceeding 10 feet. 

Fence Post and Rail Strength: Conform to ASTM F669. 

Gate Sizes: As shown on drawings. 

SUBMITTALS 

Provide submittals as required by Section 01011 and 
Part 6 of the Contract Documents. 
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B. 

PART 2 

2.1 

A. 

B. 

C. 

D. 

E. 

F. 

Date : 
Rev. : 

As-Built Drawings: Indicate plan layout, size, type, and 
swing of gates. 

' . .  

PRODUCTS 

MATERIALS 

Framing (Steel): ASTM A570 zinc coated hot rolled steel 
strip, cold formed to pipe configuration, longitudinally 
welded construction, minimum yield strength of 50 ksi. 
External surface triple coating per ASTM F1234, Type B 
and Type D with 1.01 & 0.1 ounce zinc per square foot and 
30k15 micrograms of chromate per square inch. 
internal surface after welding with a zinc-rich based 
organic coating (91 percent min. zinc powder). 

Coat 

Fabric Wire (Steel): ASTM A392 zinc-coated, 9-gage wire 
fabric, 2-inch diamond mesh interwoven wire, top salvage 
twisted tight, bottom salvage knuckle end closed. Fabric 
wire on-site can be reused if approved by FDF. 

Barbed Wire: ASTM A121 galvanized steel; 12-gage wire, 
to match existing fence. 

Concrete: See Section 03001. 

Gates: Swing gates internally braced to prevent sag. 
Fabric equivalent to that of fence; secure to frame with 
tension bars and hook bolts. Extend top frame of gates 
vertically to provide three rows of barbed wire, if 
applicable. Fence fabric and rails may be reused if in 
sound condition. Reuse existing fence fabric, posts and 
fence accessories where possible. 

Components 
1. Corner and Terminal Posts: 2-7/8 inch, outside 

2. Top and Brace Rail: 1-5/8 inch, outside diameter, 

3. Tension Wire: 6-gage galvanized steel, single 

4. Tie Wire: 6-gage galvanized steel wire. 
5. Line Posts: 2-3/8-inch outside diameter. 

diameter. 

plain end, sleeve coupled. 

strand. 
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2.2  

A. 

B. 

C. 

D. 

E. 

F. 

2.3 

A, 

B. 

C. 

6. Gate Posts: 2-7/8-inch outside diameter. 
7. Gate Frame: 1-7/8-inch diameter for welded 

fabrication. 

ACCESSORIES 

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

Fittings: Sleeves, bands, clips, rail ends, tension 
bars, fasteners and fittings; galvanized steel. 

Extension Arms: Cast steel galvanized, to accommodate 
three strands of barbed wire, single arm, sloped to 45 
degrees up from horizontal. 

Gate Hardware: Hinges shall be galvanized, malleable 
iron hinges. Ball and socket bottom hinge to sustain 
gate weight. Install gate with a positive type latching 
device and padlocking capabilities and double gates with 
center plunger rod catches. 
position with semiautomatic outer catches to secure gates 
in open position. 

Secure gates in open 

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

Fasteners: Galvanized steel. 

FINISHES 

Components and Fabric: Galvanized to ASTM A123; 2.0 
ounces/square feet coating. 

Hardware: Galvanized to ASTM A153, 2.0 ounces/square 
feet coating. 

Accessories: Same finish as framing. 
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PART 3 

3.1 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

Date: 
Rev. : 

EXECUTION 

ERECTION/INSTALLATION/APPLICATION 

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

Set all posts plumb in accordance with details on the 
drawings. Where concrete footings are used, top of 
footing shall be 2 inches above finish grade. 
of concrete for water runoff. 

Slope top 

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

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

Stretch fabric between terminal posts or at intervals of 
100 feet maximum, whichever is less, as per 
manufacturer's recommendations. 

Position bottom of fabric 1 inch above finished grade. 

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

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

Install bottom tension wire stretched taunt between 
terminal posts, as per manufacturer's recommendations. 

Install support arms sloped outward and attach barbed 
wire; tension and secure. 

Install gates plumb, level, and secure for full opening 
without interference. Adjust and lubricate hardware for 
smooth operation. 
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3.2 

A. 

B. 

Coat areas where the galvanized finish has been damaged, 
using zinc-enriched paint. 

Install grounding as noted on the details, in accordance 
with Section 16170. 

FIELD QUALITY CONTROL 

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

Patch, repair, or replace any material damaged by the 
Subcontractor to match undamaged material. 

END OF SECTION 
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SECTION 02900 
SOIL PREPARATION AND SEEDING 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Temporary and permanent seeding, fertilizing, and 
mulching to stabilize soil stockpiles, disturbed areas, 
and denuded areas to remain undisturbed for more than 
45 calendar days. 

1.2 RELATED SECTIONS 

A. Section 01000 - General Requirements. 

B. Section 01011 - Submittals. 

C. Section 02200 - Non-impacted Material Earthwork. 

D. Section 02270 - Erosion and Sediment Control. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

' 1.4 REFERENCES 

A. State of Ohio, Department of Transportation (ODOT) , 
Construction and Material Specifications, 
January 1, 1997. 
1. 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. 

1.5 

A .  

SUBMITTALS 

Provide submittals as required by Section 01011 and 
Part 6 of the Contract Documents. 
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1.6 

B. 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. 

C. Provide written certification from supplier of 
fertilizer to state that the items delivered to the 
project comply with the requirements of this section. 

DELIVERY, STORAGE, AND HANDLING 

A. Deliver grass seed mixture in original, sealed 
containers. 
accepted. Containers shall show: 
1. 
2. 

3. Net weight. 

Seed in damaged packaging will not be 

Names and percentage of each seed variety. 
Year of production, percentage of purity, minimum 
germination rate, and date of packaging. 

B. Deliver plant nutrients in waterproof bags showing 
weight, chemical analysis, and name of manufacturer. 

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

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Seed 
1. Varieties of grass involved in the work of this 

section shall be the following. 
a. Permanent seeding: 

1) 4 0  percent Kentucky Bluegrass. 
2) 
3) 20 percent Annual Ryegrass. 

40 percent Creeping Red Fescue. 

b. Temporary seeding: 100% Annual Ryegrass 

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

2. Mixture shall be clean, guaranteed 95 percent 

Date: 05/30/97 
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B. 

C. 

D. 

E. 

PART 3 

3.1 

A. 

B. 

C. 

D. 

3.2 

A. 

Date : 
Rev. : 

Soil Materials 
1. As specified in Section 02200. 

Plant Nutrients 
1. Fertilizer: 

a. Fertilizer shall be VCOTE 34-0-14 (no 
substitution allowed). 

Water 
1. Potable, clean, and free of substances or matter 

which could inhibit vigorous growth of grass. 

Materials used for mulching shall be straw or hay. 
Mulch 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. 

EXECUTION 

FIELD CONDITIONS 

Verify that the soil surface is ready to receive work 
of this section and that final dressing is within 
reasonably close conformity to lines, grades, and 
cross-sections as shown on the construction drawings. 

Prepare soil by tilling/cultivating to eliminate uneven 
areas and low spots. Maintain lines, levels, and 
contours. Make changes in grade gradual. Blend slopes 
into level areas. 

Remove debris, weeds, and undesirable plants and their 
roots. 

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

APPLICATION 

Application of Plant Nutrients: 
1. Apply fertilizer at the rate of 4 pounds per 1000 

square feet. 

05/30/97 
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B. 

C. 

3.3 

A. 

B. 

Date : 
Rev. : 

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

fertilizer. 

Seeding : 
1. Apply permanent seed mixture at a minimum rate of 

130 lbs per acre in accordance with ODOT Item 
659.09. 
spreader, apply evenly in two intersecting 
directions. 
Do not seed areas in excess of that which can be 
mulched on same day. 
Permanent seeding as specified above shall be 
performed between March 15 and October 15. 
a. 

When applying seed with a broadcast 

2. 

3. 

A l l  seeding performed between October 15 and 
March 15 shall be temporary seeding in 
accordance with ODOT Item 207. Areas seeded 
with the temporary seed mix shall be reseeded 
with the permanent seed mixture during the 
specified application period. 

4. Immediately following seeding, apply mulch. 
5. 
6. 

Mulch shall be spread in a 1 to 2 inch layer. 
Apply water with a fine spray immediately after 
each area has been mulched. Wet soil to 
approximately 4 inches deep, at a rate of 120 
gallons per 1,000 square feet. 

Coordinate seeding with Section 02270 - Erosion 
Control. 
application of seed shall be closely coordinated with 
this Section. 

Areas requiring additional measures after the 

TEMPORARY SEEDING 

All areas of temporary seeding, such as soil stockpiles 
and denuded areas to remain undisturbed for more than 
45 days, shall be seeded with Annual Ryegrass sown at 
the rate of 2 pounds per 1000 square feet and mulched. 

Mulch for temporary seeding shall be as described 
herein for permanent seeding. 
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3 . 4  

A. 

FIELD QUALITY CONTROL 

Notify FDF at least three working days 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. 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

C. 

1.2 

1.3 

A. 

B. 

1.4 

A. 

1.5 

A. 

B. 

Date: 
Rev. : 

8 0 2  

SECTION 02999 
MISCELLANEOUS AND SPECIALTY ITEMS 

GENERAL 

SECTION INCLUDES 

Installation of construction fence at the limit of work 
and other locations as indicated on the construction 
drawings. 

Fabrication and installation of caution signs. 

Installation of ring buoys. 

RELATED SECTIONS 

Not Used. 

REFERENCES 

ODOT Construction and Material Specifications, Item 603. 

OSHA 29 CFR Part 1926 

DELIVERY STORAGE AND HANDLING 

Construction fence, signs, and buoys shall be delivered 
to the site and protected from damage. 
will be removed from the site and replaced at the 
subcontractor's expense. 

SUBMITTALS 

Damaged items 

Provide submittals as required by Section 01011 and 
Part 6 of the Contract Documents. 

Twenty days prior to the start of work, submit for review 
and approval the following: 
1. Construction fence. 
2. Caution signs, drawing to scale including color 

notations. 
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PART 2 

2.1 

A. 

B. 

C. 

PART 3 

3.1 

A. 

3. BUOYS 

PRODUCTS 

PRODUCTS INCLUDED 

Caution signs, flat sheet aluminum, 0.063-inch thick, 12- 
inch minimum dimension in any one direction, yellow 
reflective sheeting background, black lettering a minimum 
of one inch in height, all capital letters, standard 
block lettering. Signs shall read as follows: 

CAUTION - DROWNING HAZARD, LIFE'VEST REQUIRED WITHIN 
5 FEET OF WATER 

Construction fence shall be yellow, high density 
polyethylene, 4-foot height, opening size approximately 
4-inches by 1/2-half inch, minimum tensile strength of 
2000 lbs/ft of width. Posts shall be steel rcTrr as 
indicated on the construction drawings. Rebar shall not 
be permitted. 

Buoys and line shall be U . S . ,  Coast Guard approved, as 
required by OSHA in 1926.106. 

EXECUTION 

CONSTRUCTION FENCING 

Install construction fence along the Limits of Work at 
the locations designated on the construction drawings. 
The construction fence shall be field located. The fence 
posts shall be driven. 
fabric to the posts in order to eliminate any sags 
horizontally and vertically. 
fabric shall be installed to a maximum of 2 inches above 
the finished grade. 

Secure and stretch the fence 

The bottom of the fence 

Date: 05/30/97 
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3.2 

A. 

3.3 

A. 

3.4 

A. 

CAUTION SIGNS 

Install caution signs on metal posts at 100 foot 
intervals (at a minimum per side) along the perimeter of 
the basins. 
securely bolted to the posts. 

Metal posts shall be driven and the sign 

RING BUOYS 

Provide ring buoys and 90 feet of line at maximum 200 
foot intervals around the perimeter of each sediment trap 
and sediment basin. 
metal or wood posts. 
approximately four feet above grade. 
buoy for defects or damage. 
damaged buoys. 

Buoys and line shall be hung on 
The buoys shall be installed at 

Inspect each ring 
Repair or replace any 

GENERAL 

All signs, construction fence, posts, and buoys 
associated with the retention basin shall remain the 
property of FDF and shall remain on site. 

END OF SECTION 
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SECTION 03001 
CONCRETE 

'PART 1 GENERAL 

1.1 SECTION INCLUDES 

A .  Concrete work for wheel wash pad, manhole bases, 
electrical switch gear pad extension, electrical 
service panel rack pad, duct banks, miscellaneous guard 
posts, fence post bases, and other miscellaneous 
concrete. 

B. Formwork and accessories. 

C. Reinforcement and accessories. 

D. Cast-in-place concrete and accessories. 

E. Finishing and curing. 
) 

F. Sampling and testing of concrete work. 

1.2 RELATED SECTIONS 

A. Section 01000 - General Requirements. 

B. Section 01011 - Submittals. 

C. Section 02200 - Non-impacted Material Earthwork. 

D. Section 02667 - Drinking Water Lines. 

E. Section 16118 - Underground Ductbanks. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

Date: 05/30/97 
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1.4 REFERENCES 

A. American Concrete Institute (ACI): 
1. ACI 301-96 Specifications for Structural 

Concrete for Buildings. 
2. ACI 305R-91 Hot Weather Concreting. 
3 .  ACI 306R-88 Cold Weather Concreting. 
4. ACI 318/318 Building Code Requirements for 

R-95 Structural Concrete (ACI 318-95) 
and Commentary (ACI 318R-95). 

5. ACI SP-66-94 ACI Detailing Manual. 

B. American Society for Testing and Materials (ASTM):  
1. 

2. 

3. 

4. 
5 .  

6. 
7. 

8. 

9. 
10. 

11. 

12. 

13. 

14. 

I Date: 05/30/97 
Rev.: 0 RE: BP 

ASTM A185-94 

ASTM A615- 
A615M-Rev A-96 
ASTM C31/ 
C31M-96 

ASTM c33-93 
ASTM C39-96 

ASTM C94-96 
ASTM clog/ 
C109M-95 

ASTM C143- 
Rev. A-90 
ASTM C150-96 
ASTM C157-93 

ASTM C231- 
Rev B-91 

ASTM C260-95 

ASTM C309-95 

ASTM C494-92 

Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement. 
Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement. 
Standard Practice for Making and 
Curing Concrete Test Specimens in 
the Field. 
Concrete Aggregates. 
Standard Test Method for 
Compressive Strength of Cylindrical 
Concrete Specimens. 
Ready Mixed Concrete. 
Standard Test Method for 
Compressive Strength of Hydraulic 
Cement Mortars. 
Standard Test Method for Slump 
of Hydraulic Cement Concrete. 
Portland Cement. 
Standard Test Method for Length 
Change of Hardened Hydraulic Cement 
Mortar and Concrete (AASHTO T160). 
Standard Test Method for Air 
Content of Freshly Mixed Concrete 
by the Pressure Method. 
Air-Entraining Admixtures for 
Concrete. 
Liquid Membrane-Forming Compounds 
for Curing Concrete. 
Chemical Admixtures for Concrete. 
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C. 

1.5 

A. 

B. 

C. 

D. 

E. 

1.6 

A. 

B. 

15. ASTM C882-91 Standard Test for Bond Strength of 
Epoxy-Resin Systems Used with 
Concrete by Slant Shear. 

16. ASTM C920-95 Elastomeric Joint Sealants. 

U. S. Department Of Commerce, Voluntary Products 
Standards (PSI : 
1. PS 1-83 Plywood. 

SUEMITTALS 

Product Data: Concrete mix designs, including 
documentation of aggregate sources and most recent 
sieve analysis. Sieve analyses must not be older than 
1 year. 

Concrete Supplier: Name and address of the transit-mix 
concrete supplier. 
history per ASTM C94. 

Supply typical batch ticket and 

Test Reports: Test reports for all tests required 
under Article 3.3.A. 

Placement Records: Records of time, dates, and 
locations of concrete placing operations upon 
completion of section work. 

Reinforcing Placement: Provide reinforcement 
fabrication drawings showing placement of all 
reinforcing, inserts, sleeves, etc. 

TECHNICAL CLARIFICATION 

ACI 301: References are made to ACI 301 to abbreviate 
text of this section. Only those portions of ACI 301 
referred to specifically in this section shall apply. 

Amend Subparagraph 1.3.1 of ACI 301 to change the 
following titles to read (wherever they occur in 
ACI 301): 

Date: 05/30/97 
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Chanse to Read ACI 301 
Architect/Engineer PARSONS 
Owner FDF 

C. Fomwork shall be in accordance with Chapter 4 of 
ACI 301 unless specified otherwise in this section. 

D. Perform concrete reinforcing work in accordance with 
Chapter 5 of ACI 301, unless specified otherwise in 
this section. 

E. Perform cast-in-place concrete work in accordance with 
Chapters 7, 8 ,  10, 11, and 12 in ACI 301, unless 
specified otherwise in this section. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Tags: Reinforcing bar tags shall be made of durable 
material and marked in a legible manner with waterproof 
markings; not less than one tag per bundle, attached by 
wire. Identification tags shall show the grade, number 
of pieces, size, and mark or length of bars. 

PART 2 PRODUCTS 

The listing of materials suppliers below in no way precludes the 
Subcontractor from proposing alternate suppliers of any of the 
materials to be furnished within the scope of this specification. 
This list of suppliers is intended to identify the type of 
materials and general quality of those materials that will be 
included in the Subcontractor's proposal. It is the 
Subcontractor's responsibility to propose materials that are best 
suited for this project in combined terms of quality and price. 

2.1 MATERIALS 

A. Oil/Water Separator: 
1, The Oil/Water Separator shall be a two 

interconnected chamber precast unit constructed of 
polymer concrete with a 220 gallon capacity. The 
unit shall be designed to entrap solids and float 
oils. 

Date: 05/30/97 
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B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

Date : 
Rev. : 

2. Four-inch inlet and outlet pipe for connection to 
4-inch diameter pipe running to and from the 
Separator. 

constructed from 1/4-inch steel diamond plate. The 
cover plates shall be coated with two carbonic 
zinc coatings. Cover plates and support channels 
shall be designed to support slow speed pneumatic 
tire vehicle loadings of twenty tons gvt (gross 
vehicle weight) and five tons single wheel' load. 
Cover plates shall be provided with a handle, 
ring, or other means of facilitating the removal 
of the plate to allow cleaning of the unit. 

3. The unit shall be covered with cover plates 

Plywood Forms: Not less than 5/8-inch thick, 5-ply 
Douglas fir plywood conforming to PS 1, and as 
manufactured by a member of the American Plywood 
Association; B-B Plyform, Class I, Exterior-APA, with 
plyform faces sanded and oiled. 

Prefabricated Type Forms: Matched, tight fitting, 
stiffened to support weight of concrete. 

Form Release Agent: 
not stain concrete or impair natural bonding 
characteristics of subsequent coatings. 

Colorless mineral oil which will 

Reinforcing Steel: ASTM A615, 60 ksi yield grade; 
deformed billet steel bars; plain finish. 

Welded Steel, Wire Fabric: ASTM A185, plain type 
welded wire fabric. 

Tie Wire: Minimum 16-gage annealed type wire. 

Chairs, Bolsters, Bar Supports, Spacers: Sized and 
shaped for strength andasupport of reinforcement during 
concrete placement conditions. 

Fabrication: Fabricate concrete reinforcing in 
accordance with ACI SP-66 and Chapter 7 and 12 of 
ACI 318. 

05/30/97 
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J. 

K. 

L. 

2 . 2  

A. 

B. 

C. 

D. 

E. 

F. 

Date: 
Rev. : 

Cement: Normal, Portland cement, conforming to 
requirements of ASTM C150, Type I. 

Admixtures : 
1. Air Entrainment: Conforming to ASTM C260. 
2. Water Reducing and Retarding: Conforming to 

requirements of ASTM C494. 

Aggregates: 
1. Normal Weight Concrete: Conforming to 

2. Maximum aggregate size: 1 inch. 
requirements of ASTM C33. 

ACCESSORIES 

Chamfer Strips: Chamfered, wood strip type; 3/4-inch by 
3/4-inch size. 

Nails, Spikes, and Anchorages: Sized as required and 
of sufficient strength and character to maintain 
formwork in place while placing concrete. 

Form Ties: Removable or snap-off type; designed to 
prevent form deflection; of adjustable length, cone 
type, with waterproofing washer; and free of defects 
that could leave holes larger than 1 inch in concrete 
surface. 

Curing Compound: 
ASTM C309, clear; must not impair natural bonding 
characteristics of subsequent coatings. 

Conforming to the requirements of 

Joint Sealer: 
ASTM C920; Type S or Type M, Grade P, Class 25. 
1. Acceptable products and suppliers (or equal): 

Elastomeric joint sealant conforming to 

a. Sikadur 51 SL, by Sika Corp. 
b. Sonolastic SL-1, by Sonneborn Building 

Products. 

Patching Grout: Premixed, nonshrink epoxy grout, 
capable of developing minimum compressive strength of 
3,000 psi in 24 hours, conforming to ASTM C109. The 
grout must not shrink or expand more than 5 percent 

05/30/97 
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8 02 

G. 

when tested in accordance with ASTM C157 and achieve a 
minimum bond strength of 1,200 psi in 24 hours when 
tested in accordance with ASTM C882. 

Waterstops: Polyvinyl chloride, minimum 1,750 psi 
tensile strength, minimum 50 degrees F to plus 175 
degrees F. Working temperature range, preformed 
corners, with heat-welded jointing. 

2.3 

A.  

CONCRETE 

Mix Proportions: 
1. The following mix designs shall be used for cast- 

in-place concrete. 
a. 

b. 

C. 

Date: 05/30/97 
Rev.: 0 RE: BP 

Slabs 
Specified Strength (28 days) 4,000 psi 
Total Air Content: 5 f 1-1/2 

percent 

inch 
Specified Slump : 4 inches f 1 

Maximum Aggregate Size: 1 inch 
Maximum Water/Cement Ratio: 0.35 (per ACI 

318, Section 
5.4) 

Water Reducing and retarding admixtures as 
required per ASTM C494. 
Ductbank 
Specified Strength (28 days) 2,500 psi 
Specified Slump : 6 inches f 1- 

Max. Aggregate Size 3/8 inch 
Max. Water/Cement Ratio 0.80 
Fence posts, guard posts, and other 
miscellaneous concrete 
Specified Strength (28 days) 3,000 psi 
Total Air Content: 5 f 1-1/2 

1/2 

percent 
Specified Slump: 3 inches f 

Maximum Aggregate Size: 1-1/2 inches 
Maximum Water/Cement Ratio: 0.55 

1-1/2 
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2.  The work has been designed for concrete having a 
minimum compressive strength at 28 days as 
determined by ASTM C39. 
shall be determined by consideration of the 
specified strength, the water-reducing admixtures, 
the slump required for proper placement, air 
entraining requirements, the maximum allowable 
aggregate size and its specific gravity, the 
fineness modulus of the fine aggregate and its 
specific gravity, and the amount of water carried 
on the aggregates. 
proportioned in accordance with ACI 318, Section 
5.3 or Section 5.4. 
Provide all equipment necessary to determine and 
control the actual proportions of materials 
entering the batch. 
each trial batch. 

The water/cement ratio 

The mix designs shall be 

3. 

Slumps shall be recorded for 

B. Water Content: In calculating the total water content 
in any mix, the amount of water carried on the 
aggregate shall be included. The water on the 
aggregate shall be determined periodically by test, and 
the amount of free water on the aggregate shall be 
subtracted from the water allowed in the mix. 
cases, the amount of water to be used shall be the 
minimum amount required to produce a plastic mixture of 
the specified strength and slump. 

In all 

C. Mixing and Delivery: Mixing and delivery of concrete 
shall be scheduled so that all concrete placing 
operations can be completed within 1-1/2 hours or 
before the drum has revolved 300 revolutions, whichever 
comes first, after introduction of mixing water to 
cement and aggregates, in accordance with Section 11 of 
ASTM C94. 
expected to fall below 40 degrees F, the 
recommendations for cold weather concreting contained 
in ACI 306R shall be followed. When the air 
temperature exceeds 90 degrees F, the recommendations 
for hot weather concreting contained in ACI 305R shall 
be followed. 

When air temperature has fallen to or is 

Date: 05/30/97 
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'PART 3 EXECUTION 

3.1 PREPARATION 

A. Erect formwork and bracing to achieve design 
requirements in accordance with requirements of 
Chapter 4 of ACI 301. 
1. Provide bracing to ensure stability of formwork. 
2. Align joints and make watertight. Keep number of 

3. Provide chamfer strips on external corners of 

4. Shore or strengthen formwork subject to 

form joints to a minimum. 

permanently exposed edges. 

overstressing by construction loads. 

B. Application - Form Release Agent: Apply form release 
agent on formwork in accordance with manufacturer's 
instructions. 
1. Apply prior to placement of reinforcing steel, 

anchoring devices, and embedded items. 
2. Keep surfaces coated prior to placement of 

concrete. 

C. Form Cleaning: Clean and remove foreign matter within 
forms as erection proceeds. 
1. Clean formed cavities of debris prior to placing 

2. Flush with water or vacuum to remove remaining 

3. Ensure that water and debris drain to exterior. 
4 .  During cold weather, remove ice and snow from 

concrete. 

foreign matter. 

within forms. Do not use de-icing salts or water 
to clean out forms. 

D. Tolerances: Construct formwork to maintain tolerances 
. required by ACI 301, Section 4.3. 

E. Form Removal: Forms or bracing shall not be removed 
until concrete has gained sufficient strength to carry 
its own weight and imposed loads. 
1. Loosen forms carefully. 
2. Do not wedge with pry bars, hammers, or tools 

against finished concrete surfaces. 

Date: 05/30/97 
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3.2 

A. 

B. 

C. 

D. 

E. 

F. 

H. 

3.3 

A. 

I Date: 
, Rev. : 

ERECTION/INSTALGATION/APPLICATION 

Place, support, and secure reinforcement against 
displacement. Do not deviate from required position. 

Maintain concrete cover around reinforcing according to 
the requirements of Chapter 5 of ACI 301, Chapter 7 of 
ACI 318, and as shown on construction drawings. 

Provide formed openings where required for work to be 
embedded in concrete. 

Coordinate work of other sections in forming and 
setting openings, slots, recesses, sleeves, bolts, 
anchors, and other inserts. 

Install concrete accessories straight, 
plumb, or as called out on the construction drawings in 
accordance with manufacturer's instructions. 

level, and 

Place concrete continuously between forms or other 
limits indicated on the construction drawings. 
1. 

2. 

Place concrete in accordance with Chapter 8 of 
ACI 301 and Chapter S of ACI 318. 
Ensure that reinforcement and forms are not 
disturbed during concrete placement. 

Maintain records of concrete placement. Record date, 
location, quantity, air temperature, and test samples 
taken. 

TESTING 

Testing: Field tests (take slumps, air, and cylinders) 
and laboratory tests shall be performed on specimens. 
Concrete testing shall be performed in accordance with 
Chapter 16 of ACI 301 for each 50 cubic yards, or 
fraction thereof, of each mix design placed in any 
1 day. 
1. Slump Tests: ASTM C143. One sample for each 

2. Air Content Tests: ASTM C231. One sample for each 
strength test. 

strength test. 

05/30/97 
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L -  

3.4  

A. 

B. 

C. 

3. Test Cylinders:aASTM C31. One set of three 

4 .  Compressive Strength: ASTM C39. One specimen 
cylinders for above quantities. 

tested at 7 days and two specimens tested at 
28 days. 

PROTECTION 

Provide concrete curing and protection in accordance 
with Chapter 12 of ACI 301. 
1. Apply slab curing compound, where used, in 

accordance with the approved manufacturer's 
recommendations. 

Provide finishes for formed concrete surfaces as 
defined in Chapter 10 of ACI 301. 

Provide finishes and tolerances for slabs in accordance 
with Chapter 11 of ACI 301. 
1. Provide troweled finish with Class A tolerance on 

all exposed slabs. 

END OF SECTION 
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PART 

1.1 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

SECTION 13125 
MODULAR RADIOLOGICAL CONTROL FACILITY 

1 GENERAL 

SECTION INCLUDES 

A .  

B. 

C. 

Duplex System (One Required): A personnel radiological 
control facility composed of two nominal 14 feet by 60 
feet interconnected modular units combining separate 
men's and women's locker rooms, each consisting of 
locker area, emergency showers, sinks, and a common 
break room. Interior ceiling height to be 8 feet 0 
inches minimum. The duplex facility will consist of 
designed, shop fabricated, and fire-resistant modular 
trailer units. 

Mechanical and electrical requirements. Electrical 
requirements herein are for modular radiological 
control facility only. Where these requirements 
conflict with those of other specification sections, 
the requirements of this section govern for the modular 
radiological control facility only. 

Fire and evacuation alarm system requirements. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals. 

Section 02100 - Site Preparation. 

Section 02200 - Non Impacted Material Earthwork. 

Section 16050 - Basic Electrical Materials and Methods. 

Section 16170 - Grounding and Bonding. 

Date : 05/30/97 13125 WBS No: 1.1.1.1.2.3.6 
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G. 

1.3 

A. 

B. 

C. 

1.4 

A. 

B. 

C. 

D. 

E. 

F. 

Section 16855 - Heating Cables. 

REFERENCE DRAWINGS 

SKA04502, Duplex Manufactured Trailer, Floor Plan (See 
Attachment A). 

44X-5500-E-00210, Radiological Control Unit Facilities, 2- 
Plex and 4-Plex Electrical Single Line and Grounding (See 
Attachment B) . 
See Section 01012 for the Schedule of Drawings. 

REFERENCES 

Conform to the OBBC and local building code. 
Hamilton County code requirements vary from the OBBC, 
Hamilton County code shall govern. 

Where 
the 

Cooperate with regulatory agency or authority and provide 
data as requested. 

National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edition. 
. 2. NFPA 72-93 National Fire Alarm Code. 

Underwriter's Laboratories, Inc. (UL) : 
1. Electrical Construction Materials Directory - 96. 

American Society for Testing and Materials (ASTM): 
1. E84 Rev-A-97 Standard Test Method for Surface 

Burning Characteristics of Building 
Materials 

Sheet Metal and Air Conditioning Contractors National 
Association, Inc. (SMACNA) 

Date: 05/30/97 
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1.5 SYSTEM DESCRIPTION 

DESIGN REQUIREMENTS - STRUCTURAL 

A. System and components to withstand dead loads, live loads, 
snow load, and wind load calculated in accordance with the 
Ohio Basic Building Code, OBBC. Design constants shall be 
as follows: 
1. Ground Snow Load (P,) : 25 psf 
2.  Snow Exposure Factor (C,) : 0.7 
3. Importance Factor (I) : 1.0 
4. Effective Velocity Pressure (PJ: 20 psf (80 mph basic 

wind speed, Exposure C) 
5. Floor Live Load: 50 psf 

B. Provide drainage to exterior for water entering or 
condensation occurring within wall or roof system. 

C. Assembly to permit movement of components without buckling, 
failure of joint seals, undue stress on fasteners or other 
detrimental effects. 

D. Size and fabricate wall and roof systems free of distortion 
or defects detrimental to appearance or performance. 

DESIGN REQUIREMENTS - MECHANICAL 

A. Thermal resistance of Wall System: R value of 11 minimum. 

B. Thermal Resistance of Roof System: R value of 30 minimum. 

C. Thermal Resistance of Floor System: R value of 19 minimum. 

D. Heating & Cooling: Air source wall mount heat pumps, 
48,000 Btu/hr. capacity per unit, one for each 14 feet by 
60 feet module. Each heat pump to be equipped with 
supplemental electric resistance heaters, 15 kW @ 480 V, 
balanced across the 3 phases (5 kW each). 
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E. Ductwork: 
American Society of Heating, Refrigeration and Air 
Conditioning Engineers (ASHRAE) . Fabricate in accordance 
with methods given in the Sheet Metal and Air Conditioning 
Contractors (SMACNA) Manuals. 

Design in accordance to the methods given by the 

F. Plumbing: Design cold potable water, hot water, and 
sanitary systems in accordance with OBBC. Sanitary (grey) 
water from the emergency showers and sinks shall be 
collected in hold tanks located beneath the trailer 
facility. 
storage capacity of 1,000 gallons. 
tanks beneath the trailer facility, the site shall be 
leveled and pressure-treated plywood shall be placed on the 
ground with electric heat pads provided beneath the hold 
tanks. The tanks shall be interconnected with a discharge 
pipe located so as to protrude through the trailer 
skirting. 
minimum R-13 insulating material. 

The tanks shall be configured to provide a total 
Prior to placing the 

Tanks and pipe shall be insulated using a 

G. Fire Protection: Minimum of one (1) ten (10) lb. size 
rrABCrr type fire extinguisher at each exterior door. 

DESIGN REQUIREMENTS - ELECTRICAL 

A. 

B. 

C. 

D. 

Date: 
Rev. : 

Electrical work shall be designed and installed in 
accordance with NFPA 70 and drawing 44X-5500-E-00210 
(Attachment B) . 
Electrical equipment shall be listed for the purpose 
specified and indicated according to Underwriter's 
Laboratories (UL) Electrical Construction Materials 
Directory. 

The W A C  and water heaters are to be 480 V, 3-Phase. The 
lights and the remaining electrical requirements are to be 
served from the 208/120 V, 3-Phase, 4-Wire panel. 

A separate 208/120 V, 3-Phase, 60 Hz panel shall be 
furnished and mounted outside each modular section in a 
NEMA 3R enclosure. 

05/30/97 13125 WBS No: 1.1.1.1.2.3.6 
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E. 

. F. 

G .  

H. 

I. 

J. 

K. 

L. 

M. 

N. 

0. 

The panel shall have a 100 amp main breaker minimum. 

The panels shall be mounted on the same end of the trailer 
as the W A C  unit. 

Wire: Use copper insulated wire in electrical circuits. 
Minimum wire size shall be 12 gauge unless noted otherwise. 

Conduit: Electrical wiring to be installed in EMT conduit. 
Minimum size to be 1/2 inch conduit. A separate green 
grounding wire shall be installed. 
be used for equipment grounding. 

No conduit runs shall 

Receptacle circuits are to be rated at 20 amps. 
and light switches shall be labeled identifying the 
appropriate circuit breaker and shall have fixed labels to 
identify serviced circuits. 
PCMs, fire and evacuation alarm systems, and storage tank 
heat pads. 

Receptacle 

Provide dedicated circuits for 

480 V, 3-Phase equipment shall be wired to a fused safety 
switch located on the same end of the trailer as the panel. 
Appropriate size fuses shall be installed. 

Exit Signs: Install low energy consumption solid state, 
LED, exit signs with battery back-up at exits. 

Emergency Lights: 
battery back-up to illuminate the paths to exits. 

Provide emergency egress lighting with 

A lighting level of 60 footcandles shall be provided at a 
height of three feet above the floor. 

Lighting shall be controlled by switches, not breakers. 

General interior lighting shall be 4 feet 0 inches double 
tube surface fluorescent (T8) fixtures each with diffusers, 
electronic ballast and lights. Other interior and exterior 
lighting shall be incandescent. 

Date: 05/30/97 13125 
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. , 
, ' .  > %  

P. 

Q. 

R. 

S. 

T. 

U. 

V. 

W. 

Provide one (1) 50 watt high pressure sodium light fixture 
with photo cell and light, outside of each exterior door. 
Teron Catalog No. CA50 or equal. 

Electrical outlets at porter's closet and external 
receptacles within 6 feet of sink serving counter top 
surfaces shall be GFCI type. 

Telephone: 
minimum of four (4) telephone outlets. Telephone raceways 
are to be 3/4 inch EMT conduits. Run conduit from each 
outlet to central junction box at the front of the trailer. 
Locate outlets per attached engineering sketches. 

Each modular complex shall be equipped with a 

Telephone/communication junction boxes are to be located on 
the same end of the trailer sections which comprise the 
complex and shall be surface mounted. 
boxes shall be rated NEMA 3R minimum and shall be mounted 
with taps to accommodate two (2) inch conduits. 

Exterior junction 

Telephone/communication outlets shall be provided with a 
blank ivory cover plate for single outlet box (wire and 
receptacle to be supplied by telephone company, minimum 
four (4) telephone outlets per modular complex). 

Electrical outlet devices shall be ivory with ivory cover 
plates. 

Grounding: 
grounded to breaker panel. 

Trailer frame and metallic sheathing shall be 

High water level alarm for water hold tanks. 
will 

The alarm 
be equipped with a warning light and audible alarm. 

DESIGN REQUIREMENTS - FIRE AND EVACUATION ALARM 

A. Fire Alarm System: NFPA 72, manual and automatic local fire 
alarm system with connections to the central fire alarm 
equipment. 

Date : 05/30/97 
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B. 

1,. 6 

A.  

B. 

C. 

D. 

E. 

F. 

G. 

H. 

1.7 

A. 

.1.0 

A .  

Date: 
Rev. : 

Install fire and evacuation alarm equipment specified 
herein and indicated on sketch SKA04502. Honeywell, FDF’s 
alarm systems Subcontractor, will make final terminations 
and perform acceptance testing of the new panel. 

SWMITTALS 

Submit complete set of shop drawings within two (2) weeks 
of Contract award. Submit twelve (12) copies and one (1) 
reproducible. 

Indicate recommended location of structural supports. 

Indicate the number and location of intermediate support 
columns. 

Indicate wall and roof system dimensions and general 
construction details. 

Indicate number and location of downspouts. 

Indicate tie-down requirements for wind loads. 

Product Data: Provide data on mechanical components. 

Manufacturer’s Installation Instructions: Indicate 
preparation requirements and assembly sequence. 

QUALITY ASSURANCE 

Manufacturer: Company specializing in manufacturing the 
products specified in this Section with a minimum ten (10) 
years experience. 

WARRANTY 

Provide five-year warranty. 

05/30/97 
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B. Warranty: Include coverage for exterior pre-finished 
surfaces to cover pre-finished color coat against chipping, 
cracking or crazing, blistering, peeling, chalking, or 
fading . 

C. Guarantee that mating modular sections are capable of 
weather-tight field fit-up. 

PART 2 PRODUCTS 

2.1 

A. 

B. 

2.2  

A. 

Date: 
Rev. : 

MANUFACTURERS - BUILDING SYSTEM 
Manufactured Structures Corporation, System OBBC Model 
1464. 

Other acceptable manufacturers offering equivalent systems. 

MATERIALS - MODULAR UNITS 

Materials - Architectural/Structural 
1. 
2. 
3. 

4. 

5. 

6 .  
7. 

8. 

9. 
10. 

11. 

Framing: 
Under-floor Bottom Plate: Non-combustible. 
Floor Underlayment: 3/4-inch plywood, pressure 
treated. Fire-retardant treated for all wood products. 
Walls: Fire-resistant construction, metal stud framing 
with gypsum board interior. 
Insulation: Batt glass fiber type, faced with 
reinforced foil, friction fit. 
Roofing: Galvanized steel, 30 ga. 
Ceiling: 
weight. 
Exterior Siding: Manufacturer's standard corrugated 
aluminum. 
Skirting: Manufacturer's standard corrugated aluminum. 
Interior Wall Covering: 
Group 2 vinyl weight. 
tested by a recognized testing lab, as having a flame 
spread rating not to exceed 25 and single developed 
rating not in excess of 50 per ASTM E 84. 
Flooring: Commercial grade sheet vinyl. 

Structural shapes or cold rolled steel. 

1/2-inch vinyl coated gypsum, Group 2 vinyl 
(Class 1 flame spread with rosettes) 

l/2-inch vinyl coated gypsum, 
Exposed surface shall have been 

05/30/97 13125 WBS No: 1.1.1.1.2.3.6 
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. B. 

C. 

12. Doors, Exterior: Hollow Metal type, 36 inches by 80 
inches, 16 gauge, insulated, glass side light, door 
closer, shop primed and finish painted. Keyed lock-set 
to accept llBestll core. 

inches, 18 gauge, 24-inch square door grill, passage- 
set. 

14. Windows: Manufacturer's standard horizontal slider 
with insect screen where required by building code. 
Translucent glass in locker, shower or sink areas. 

15. Gutters & Downspouts: Fabricate of same material and 
finish as siding metal. 

13. Doors, Interior: Hollow Metal type, 36 inches by 80 

Materials - W A C  
1. Heat Pump: 48,000 Btuh cooling, 15 kW heating, wall 

mounted self-contained air cooled, with hemetic 
reciprocating compressor, crankcase heater, and 
pressure service ports on refrigerant piping to 
evaporator and condenser. 
intake and return air through wall grille with two inch 
cleanable media filter. Thermostat to be programmable 
located five feet above floor in clean area. 

per SMACNA. 
vapor barrier. 
Ceiling diffusers to be white enamel aluminum with 
adjustable dampers. 

3. Exhaust Fans: 300 CFM ceiling mount with roof cap in 
each shower room and break room. Fans in shower areas, 
aluminum or plastic for corrosion resistance. Fans 
interlocked with light switch. 

Adjustable outside air 

2. Ductwork: Galvanized steel, fabricated and installed 
Insulated with t w o  inch fiberglass having 

Flexible joint at W A C  unit outlet. 

Materials - Plumbing 
1. Showers: Heavy gauge steel with baked enamel finish, 

32-inch square nominal, center drain with tempered 
glass door in aluminum frame. 
drained through a filtration system with a minimum of a 
5 micron final filter to remove asbestos. 

The shower must be 
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2. 

3. 

4. 

5.  

6. 

7. 

8. 

Water Heater: Electric 120 gallon storage type, 480 V- 
3 phase, 162 gallon per hour recovery, ASME tank 300 
psig hydrostatic tested, glass lined tank with anode 
rods and ASME pressure-temperature relief valves. 
Shower Supply: Fixed spray shower head with 3 gpm 
maximum flow, single lever thermostatic mixing valve. 
Faucets: Centerset with gooseneck spout and aerator, 
4-inch wrist action handles. 
Waste and Vent Piping: ABS DWV with solvent welded 
joints. 
one outlet. 
Water Piping: Type llL1l copper with soldered sweat 
fittings manifolded to one inlet. 
no lead. 
Fixture Traps and Drains: Chromium plated brass traps 
with screen inlet drains in lavatories. Shower drains, 
PVC or ABS with screen inlet. Provide adapters for 
dissimilar materials where required. 
Hold Tanks: Polyethylene holding tanks interconnected 
so as to provide a total storage capacity of 1,000 
gallons. Interconnecting and discharge pipe to be 3- 
inch PVC. 
skirting. 
insulating material. Level tank base under trailers 
and install pressure-treated plywood and heat pads 
prior to installing tanks. Install level alarm with 
audible alarm and warning light. 

Each unit to have waste lines manifolded to 

Solder shall contain 

Discharge pipe will protrude through trailer 
Insulate tanks and pipe with a minimum R-13 

1. 

2. 

3. 

4. 

D. Materials - Fire and Evacuation Alarm 
Fire Alarm Circuit Conductors: 18/2 wire; Initiating 
device insulation color coded red and yellow; Signal 
device circuit insulation color coded brown and yellow. 
Wiring (Safety Devices): Fire Alarm Horns/Strobes - 
18/2 yellow/brown wire; All Input Zones - 18/2 
yellow/red wire. 
Smoke Detectors: Ionization type; Honeywell TC805C or 
approved equal. 
Heat Detectors: Combination rate-of-rise and fixed 
temperature; Honeywell T4057A (135 degrees F setting 
and 15 degrees F per minute rate-of-rise) or approved 
equal. 
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5. 

6 .  

7. 
8. 

9. 
10. 

Manual Pull Stations: Honeywell S464A or approved 
equal. 
Horn with Strobe: Flush/Surface mounted, audio/visual 
type with strobe; Honeywell SC716B1001 or approved 
equal. 
End of Line Resistors: 1.9 K ohms. 
Motorola Monitor I1 Pager with charger amplifier: 
Motorola’s HOYUMC3112, HOYUMC3122, and NLN3039A or 
approved equal. 
Fire Alarm Panel: Honeywell FS 90 or approved equal. 
Lightning Protectors shall be used on fire alarm branch 
circuits or evacuation branch circuits when entering or 
leaving facility. 

E. Materials - Accessories 
1. 

2. 

3. 

4. 
5. 

6. 

7. 

8. 

9. 
10. 

~ 

11. 

12. 

Date: 
Rev. : 

Lockers: Enamel finish sheet steel, double tier type, 
12 inches wide by 15 inches deep by 72 inches high. 
Fire Extinguisher: 10 lb. capacity, ABC type, one 
mounted at each exit door. 
Tables (2 required.): Metal frame with metal legs, 30 
inches by 72 inches, laminated plastic, llFomicall or 
hardboard top. 
Chairs (16 required.): Metal frame, stackable type. 
Towel Bins: Sheet metal with enamel finish, 3 cubic 
feet minimum capacity. 
Hand/Hair Dryers: Surface mount, cast iron with 
porcelain enameled finish, 115V, 20 amp. McMaster-Carr 
#2876k71 or equal. 
Anti-C Storage Cabinets: Minimum 22 gauge metal with 
enamel finish, 36 inches wide by 18 inches deep by 72 
inches high, 5 or 6 shelves. 
Locker Room Benches: Lengths as indicated on Drawings. 
Benches anchored to floor. 
Counter Tops: Laminated plastic llFormicall top finish. 
Soap Dispenser (One per sink): McMaster-Carr #2379K32 
or equal. 
Paper Towel Dispensers (One per each sink grouping): 
22 gauge steel minimum. 
Coat & Hat Wall Racks (Two per break room): Two shelf 
type, aluminum tubing construction, 72 inches long, 
McMaster-Carr #4711T31 or equal. 
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I 13. 

14. 

15. 
16. 

I 17. 
18. 

I 19. 
I 20. 

I 

Coat & Hat Wall Hooks (Four units per monitoring room): 
Horizontal type, chrome plated steel, with 6 each 
double hooks per 3 6  inches long unit. 
Mirrors.(One per sink): 
stainless steel frame. 

1/4-inch plate glass, 

PCMs: Furnished by FDF. 
Friskers: Furnished by FDF. 
Card Readers: Furnished by FDF. 
Hand & Foot Monitors: Furnished by FDF. 
Waste Drums: Furnished by FDF. 
Stairs with hand railings are to be provided at 
entrances/exits from the trailers. The landings shall 
be level and at the same elevation as the doorways. 
Steps are to be a minimum 44 inches long with a minimum 
tread depth of 11 inches. The stair landings and steps 
shall have permanent, non-skid walking surfaces and 
will be securely arranged to resist movement. 

2.3 FINISHES 

A. Framing Members: Clean, prepare, and coat with black 
asphalt undercoating, 3 mil minimum thickness. 

B. Exterior Surfaces of Wall Components and Accessories: 
Precoated enamel on aluminum, color as selected from 
manufacturer's standard range. 

C. Vinyl Sheet Flooring: Color and pattern as selected from 
flooring manufacturer's standard range. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install the modular radiological control facility trailer 
to be ready for use when first needed to avoid delays in 
the work. 

B. Install the modular radiological control facility trailer 
at the designated location indicated on the plans. Set and 
level the trailer on concrete block piers in accordance 
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with the trailer manufacturer's requirements. Anchor the 
trailer to prevent rollover, slipping, etc. during high 
winds. Set and level stairs and landings to minimize 
tripping hazards. Provide locking entrances to prevent 
unauthorized entry. 

. C. Equipment connections and other necessary work within new 
Data Gathering Panel (DGP) shall be coordinated with FDF's 
fire alarm service company (Honeywell) at the direction of 
FDF. Subcontractor shall arrange and pay for the services 
of the fire alarm service company for performing necessary 
DGP work. 

D. Use 18 AWG minimum size conductors for fire alarm detection 
and signal circuit conductors. Install wiring in EMF 
conduit. 

E. Check that fire alarm detection end-of-lines device are 
with last device or in a separate box adjacent to last 
device in circuit. 

F. Connect new DGP to four pairs from the new phone service. 

3 - 2  FIELD QUALITY CONTROL 

A .  Test fire and evacuation alarm system in accordance with 
NFPA 72H and local fire department requirements. Tests to 
be witnessed by FDF QA and FDF Fire Protection. 
Demonstrate normal and abnormal modes of operation, and 
required responses to each. 

3.3 UTILITIES/SERVICING 

A .  Install temporary utility services or make connections to 
existing services provided by FDF.. 

B. Grey water hold tanks shall be periodically emptied (when 
indicated by the high water level alarm) and will be 
coordinated with FDF on the disposition of the water. 
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3 . 4  TERMINATION/RELEA~E 

A. At completion of site preparation activities, restore 
trailer and contents to prework conditions. Housekeeping 
and repairs/replacements will be done to the satisfaction 
of FDF. When authorized by FDF, release the modular 
radiological control facility to FDF, including office 
equipment and interior components. 

END OF SECTION 
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SECTION 13126 
MODULAR FIELD OFFICE FACILITY 

PART 1 GENERAL 

1.1 

A. 

B. 

C. 

1.2 

A. 

B. 

C .  

D. 

E. 

F. 

SECTION INCLUDES 

Single System (One Required): A fLeld office facility 
composed of a single modular unit. The facility will meet 
the requirements of an ODOT Type C field office trailer 
with a minimum of 1000 sq. ft. of floor space. 
Approximately 100 sq. ft. of floor space will be 
partitioned off (with lockable door) for use by FDF 
Construction Manager. An additional 400 sq. ft. of open 
work space will be provided for use by FDF construction 
personnel. The single facility will consist of a designed, 
shop fabricated, and fire-resistant modular trailer unit. 

Mechanical and electrical requirements. Electrical 
requirements herein are for modular field office facility 
only. Where these requirements conflict with those of 
other specification sections the requirements of this 
section govern for the modular field office facility only. 

Subcontractor installed fire and evacuation alarm system 
requirements. 

RELATED SECTIONS 

Section 01000 - General Requirements. 
Section 01011 - Submittals. 
Section 02100 - Site Preparation. 
Section 02200 - Non Impacted Material Earthwork. 
Section 16050 - Basic Electrical Materials and Methods. 
Section 16170 - Grounding and Bonding. 
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1.3 REFERENCE DRAWINGS 

A. SKA04503, Field Office Facility, Fire and Evacuation Alarm 
System Plan (See Attachment A). 

B. See Section 01012 for the Schedule of Drawings. 

1 4 REFERENCES 

A. Conform to the OBBC and local building code. Where 
Hamilton County code requirements vary from the OBBC, the 
Hamilton County code shall govern. 

B. Comply with applicable requirements of NFPA Code 241, 
@@Building Construction and Demolition Operations@@, the 
ANSI-A10 Series standards for "Safety Requirements for 
Construction and Demolition'@, and the NECA National Joint 
Guideline NJG-6 '@Temporary Job Utilities and Services@@. 

C. Comply with applicable requirements of NEMA and UL 
standards and governing regulations. 

D. National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

2. NFPA 72-93 National Fire Alarm Code. 
Edition. 

E. Underwriter's Laboratories, Inc. (a): 
1. Electrical Construction Materials Directory - 96. 

1 5 SYSTEM DESCRIPTION 

DESIGN REQUIREMENTS - STRUCTURAL 
A. Comply with the requirements of the Ohio Basic Building 

Code governing the construction, installation, and 
maintenance of temporary modular field office facilities. 

DESIGN REQUIREMENTS - MECHANICAL 
A. The facility shall have provisions for maintaining room 

temperature between 68 degrees and 80 degrees F. 

Date: 05/30/97 
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802 
B. Fire Protection: Minimum of one (1) ten (10) lb. size 

ttABCtv type fire extinguisher at each exterior door. 

DESIGN REQUIREMENTS - ELECTRICAL 
A. 

B. 

C .  

D. 

E. 

F. 

G. 

H. 

Electrical work shall be designed and installed in 
accordance with NFPA 70. 

Electrical equipment shall be listed for the purpose 
specified and indicated according to the UL Electrical 
Construction Materials Directory. 

The W A C  is to be 480 V, 3-Phase. The lights and the 
remaining electrical requirements are to be served from the 
208/120 V 3-Phase 4-Wire panel. 

A separate 208/120 V panel shall be furnished and mounted 
outside in a NEMA 3R enclosure. 

The panel shall have a 100 amp main breaker minimum. 

Exit Signs: Provide visible exit signs at exits. 

Telephone: Install telephones in the field office 
facility. Separate telephone service shall be provided for 
the FDF construction personnel and for a separate facsimile 
line. Post a list of operational and emergency telephone 
numbers. 

Grounding: Trailer frame, metallic sheathing, and other 
nonelectrical metal parts, as well as electrical parts 
shall be grounded through connection to a grounding bus in 
the modular field office facility distribution panel. 

DESIGN REQUIREMENTS - FIRE AND EVACUATION ALARM 
Subcontractor installed fire and evacuation alarm system 
meeting the following design requirements: 

A. Fire Alarm System: NFPA 72, manual and automatic local 
fire alarm system with connection to the central fire alarm 
equipment. 

Date: 05/30/97 
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B. 

1.6 

A. 

B. 

1.7 

A. 

1.8 

A. 

B. 

PART 

2.1 

A. 

Install fire and evacuation alarm equipment specified 
herein and indicated on sketch SKA04053. Honeywell, FDF’s 
alarm systems Subcontractor, will make final terminations 
and perform acceptance testing of the new panel. 

SUBMITTALS 

Indicate recommended location of structural supports. 

Indicate tie-down requirements for wind loads. 

QUALITY ASSURANCE 

Manufacturer: Company specializing in manufacturing the 
products specified in this Section with a minimum ten (10) 
years experience. 

WARRANTY 

Provide five-year warranty. 

Warranty: Include coverage for exterior pre-finished 
surfaces to cover pre-finished color coat against chipping, 
cracking or crazing, blistering, peeling, chalking, or 
fading. 

2 PRODUCTS 

MATERIALS - MODULAR UNIT 

Materials - Architectural 
1. Fire Extinguisher: 10 lb. capacity, ABC type. 
2. Separate enclosed room for FDF construction personnel 

with: 
(1) 1 - Telephone (on separate line) 
(2) 1 - Desk and Chair Set 
(3) 1 - 30 inch by 72 inch Work Table 
(4) 1 - 4-Drawer, Legal Size, Lockable Metal Filing 

Cabinet. 
3. The remaining office space shall be provided with: 

(1) 2 - Telephones 
(2) 
(3) 4 - Desk and Chair Sets 
( 4 )  

Base Radio and 4- Hand-Held Units 

2 - 30 inches by 72’inches Work Tables 

Date: 05/30/97 
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8 0 2  
b. 

- -  
(5) 1 - 4 Drawer, Legal Size, Lockable Metal Filing 

Cabinet 
(6) 2 - 2 Drawer, Metal Filing Cabinet 
(7) 2 - Plan Racks 
( 8 )  1 - Plain Paper Facsimile Machine (on separate 
(9) 1 - Copier with Automatic Paper Feed Capable of 

line) 

Making Copies up to 11 inches by 17 inches in 
size 

with 8 chairs. 
(10) 1 - 3 feet by 8 feet (minimum) Conference Table 

4. Stairs with hand railings are to be provided at all 
entrances/exits from the trailer. The landings shall 
be level and at the same elevation as the doorways. 
Steps are to be a minimum 44 inches long with a minimum 
tread depth of 11 inches. The stair landings and steps 
shall have permanent, non-skid walking surfaces and 
will be securely arranged to resist movement. 

B. Materials - Fire and Evacuation Alarm 
1. Fire Alarm Circuit Conductors: 18/2 wire; Initiating 

device insulation color coded red and yellow; Signal 
device circuit insulation color coded brown and yellow. 

2. Wiring (Safety Devices): Fire Alarm Horns/Strobes - 
18/2 yellow/brown wire; All Input Zones - 18/2 
yellow/red wire. 

approved equal. 

temperature; Honeywell T4057A (135 degrees F setting 
and 15 degrees F per minute rate-of-rise) or approved 
equal. 

5. Manual Pull Stations: Honeywell S464A or approved 
equal. 

6. Horn with Strobe: Flush/Surface mounted, audio/visual 
type with strobe; Honeywell SC716B1001 or approved 
equal. 

3. Smoke Detectors: Ionization type; Honeywell TC805C or 

4. Heat Detectors: Combination rate-of-rise and fixed 

7. End of Line Resistors: 1.9 K ohms. 
8. Motorola Monitor I1 Pager with charger amplifier: 

Motorola’s HOYUMC3112, HOYUMC3122, and NLN3039A or 
approved equal. 

9. Fire Alarm Panel: Honeywell FS 90 or approved equal. 

Date: 05/30/97 
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' I  . .  

PART 

3.1 

A.  

B. 

C .  

D. 

E. 

F. 

3.2 

A.  

10. Lightning Protectors shall be used on fire alarm branch 
circuits or evacuation branch circuits when entering or 
leaving facility. 

3 EXECUTION 

INSTALLATION 

Install the modular field office trailer to be ready for 
use when first needed to avoid delays in the work. 

Install the modular field office trailer at the designated 
location indicated on the plans. Set and level the trailer 
on concrete block piers in accordance with the trailer 
manufacturer's requirements. Anchor the trailer to prevent 
rollover, slipping, etc. during high winds. Set and level 
stairs and landings to minimize tripping hazards. Provide 
locking entrances to prevent unauthorized entry. 

Equipment connections and other necessary work within the 
new Data Gathering Panel (DGP) shall be coordinated with 
.FDF's fire alarm service company (Honeywell) at the 
direction of FDF. 
fire alarm service company for performing necessary DGP 
work. 

Arrange and pay for the services of the 

Use 18 AWG minimum size conductors for fire alarm detection 
and signal circuit conductors. 
conduit. 

Install wiring in EMT 

Check that fire alarm detection and end-of-lines device are 
with last device or in a separate box adjacent to last 
device in circuit. 

Connect new DGP to four pairs from the new phone service. 

FIELD QUALITY CONTROL 

Test fire and evacuation alarm system in accordance with 
NFPA 72H and local fire department requirements. Tests to 
be witnessed by FDF QA and FDF Fire Protection. 
Demonstrate normal and abnormal modes of operation and 
required responses to each. 

Date: 05/30/97 
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8 0 2  
3 . 3 UTILITIES 

A. Install temporary utility services or make connections to 
existing services provided by FDF. 

3.4 TERMINATION/RELEASE 

A. At completion of site preparation activities, restore 
trailer and contents to prework conditions. Housekeeping 
and repairs/replacements will be done to the satisfaction 
of FDF. When authorized by FDF, release the modular field 
office facility to FDF, including office equipment and 
interior components. 

END OF SECTION 

OUDATA\OU-2\PO-l65\WBS 1 l’B6\sWU\SlTEi\ 13 126 
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ATTACHMENT A 

SKETCH SKA04503 
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SECTION 15060 
PIPE, FITTINGS, VALVES, AND ACCESSORIES 

8 Q2 

PART 1 

1.1 

A. 

B. 

C. 

D. 

E. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

1.3 

A. 

1.4 

A. 

GENERAL 

SECTION INCLUDES 

Pipe. 

Fabricated piping assemblies. 

Fittings. 

Valves. 

Specialty items. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 

Section 02667 - Drinking Water Lines. 

Section 02668 - Transfer Line. 

Section 15090 - Piping Supports and Anchors. 

Section 15250 - Insulation. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES, CODES, AND STANDARDS 

American Society of Mechanical Engineers (ASME): 
1. ASME A13.1-81 Scheme for the Identification 

of Piping Systems (R1993). 
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2. ASME B16.5-88 Pipe Flanges and Flanged 

3. ASME B16.22-95 Wrought Copper and Copper 
1992 Addenda . ,Fittings. 

Alloy Solder Joint Pressure 
Fittings. 

4 .  ASME B16.25-92 Buttwelding Ends. 
5. ASME B31.3-96 Process Piping. 

B. American Society for Nondestructive Testing (ASNT):  
1. ASNT-SNT-TC-1A-92 Personnel Qualifications and 

Certification Recommended 
Practice, December 1992 
Edit ion. 

C. American Society for 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

ASTM-A53-96 

ASTM-AlOS/ 
A1 05M- 9 6 

ASTM A126-95 

ASTM A182/ 
A1 82M- 9 6 

ASTM A193/ 
A193M-Rev. A-96 

ASTM-A194/ 
A194M- 9 6 

ASTM-A216/ 
A216M-93 

Testing and Materials (ASTM) : 
Standard Specification for 
Pipe, Steel, Black and Hot- 
Dipped, Zinc-Coated, Welded 
and Seamless. 
Standard Specification for 
Carbon Steel Forgings for 
Piping Applications. 
Standard Specification for 
Gray Iron Castings for Valves, 
Flanges, and Pipe Fittings. 
Standard Specification for 
Forged or Rolled Alloy Steel 
Pipe Flanges, Forged Fittings, 
and Valves and Parts for High- 
Temperature Service. 
Standard Specification for 
Alloy-Steel and Stainless 
Steel Bolting Materials for 
High-Temperature Service. 
Standard Specification for 
Carbon and Alloy Steel Nuts 
for Bolts for High-pressure 
and High-Temperature Service. 
Standard Specification for 
Steel Castings, Carbon, 
Suitable for Fusion Welding, 
for High Temperature Service. 

Date: 05/30/97 15060 WBS NO: 1.1.1.1.2.3.6 
Rev.: 0 RE: €34 2 of 11 SCEP/165/SWU/SITE 

2bQ 



D. 

E. 

1.5 

A. 

B. 

C. 

D. 

8. ASTM-A234/ 
A234M Rev. A-96 

9. ASTM-A307-94 

10. ASTM B32-96 

11. ASTM B61-93 

12. ASTM B62-93 

13. ASTM B88-96 

14. ASTM B828-92 

Standard Specification for 
Piping Fittings of Wrought 
Carbon Steel and Alloy Steel 
for Moderate and Elevated 
Temperatures. 
Standard Specification for 
Carbon Steel Bolts and Studs, 
60,000 Psi Tensile Strength. 
Standard Specification for 
Solder Metal 
Standard Specification for 
Steam or Valve Bronze 
Castings. 
Standard Specification for 
Composition Bronze or Ounce 
Metal Castings. 
Standard Specification for 
Seamless Copper Water Tube. 
Standard Specification for 
Making Capillary Joints by 
Soldering of Copper and Copper 
Alloy Tube and Fittings. 

American Welding Society (AWS): 
1. AWS A5.1-91 Carbon Steel Electrodes for 

Shielded Metal Arc Welding. 

Ohio Plumbing Code - January 1993. 

SUBMITTALS 

Submittals shall be in accordance with Section 01011. 

Product Data for pipe, fittings, valves, and 
accessories. 

Shop drawings for shop-fabricated piping assemblies, 
including spool piece drawings. 

Installation, maintenance, and operation instruction 
manuals for valves and accessories. 
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E. 

F. 
~ 

~ 

1.6 

G. 

H. 

I. 

A. 

B. 

C. 

Certificates of conformance that material and equipment 
meet specification requirements. 

Test procedures for required testing. 
shall include criteria for acceptable performance. 

Test procedures 

Procedures for repair or replacement of piping failing 
tests and/or examination. 

Pressure test and examination reports. 

Welder and examiner qualifications, procedure 
qualification records, and welding procedure 
specifications. 

QUALITY ASSURANCE 

Except where more stringent requirements are specified 
or indicated, the work specified herein shall conform 
to ASME B31.3. 

Welding Procedures and Qualifications 
1. Fabrication, assembly, and erection shall be in 

accordance with ASME B31.3. 
2. Welder qualifications shall be made available to, 

and approved by, FDF. 
3. Nondestructive testing personnel qualifications 

shall be in accordance with ASNT SNT-TC-1A. 

Inspection, Examination, and Testing 
1. Inspection, examination, and testing shall be in 

accordance with ASME B31.3. 
2. FDF shall be given advance written notification 

prior to any testing. 
3 .  A written report of the examination and testing 

shall be submitted to FDF following the successful 
completion of examination and testing. 

Date: 05/30/97 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A .  Packaging 
1. Materials shall be cleaned to remove chips, slag, 

weld spatter, oil, grease, debris, and other 
foreign material prior to packaging for shipment. 
Openings shall be covered, capped, or plugged to 
prevent damage and the ingress of foreign 

' materials during shipment and storage. Tape alone 
shall not be used for sealing openings. 

B. Storage and Handling 
1. Piping materials and prefabricated assemblies 

shall be stored off the ground and handled with 
care so that physical damage, contamination, or 
corrosion of the piping materials does not occur. 
End seals of pipe, flange covers, valve covers, 
and similar protection shall not be removed until 
necessary for cleaning, fabrication, inspection, 
and erection. 

2. Welding rods and electrodes shall be stored, 
handled, and identified to ensure the use of the 
proper welding rod. Electrode ovens for the 
storage of low-hydrogen welding rods shall be 
used. 

PART 2 PRODUCTS 

2.1 PRODUCTS/EQUIPMENT 

A. Piping and Valve Specification 

requirements indicated on the piping material data 
sheets in Attachment A. 

02668. 

installed. 

specified on the drawings. 

1. Piping materials and valves shall meet the 

2. For underground piping, see Sections 02667 and 

3 .  Provide one spare valve for each size and type 

4 .  Air Release Valve installed in the Lift Station is 

Date: 05/30/97 
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B. Post Hydrant: Hydrant shall be exposed, non-freeze 
Complete with bronze casing and post type hydrant. 

cast aluminum casing guard, all bronze interior parts, 
bronze seat, and replaceable seat washer and non- 
turning operating rod and operating key. 
shall be tapped into housing. 

Drain port 

2 . 2  LABELING 

A. Valve Identification 
1. Each valve shall be identified with the unique 

valve number and description, as shown on the 
P&IDs. 

2. The tag shall not be attached to any part of the 
valve which may interfere with valve operation. 

3. Valve identification tags on insulated valves 
shall be located outside the insulation jacketing 
and be easily accessible for inspection. 

letters. 

corrosion-resistant materials, with good contrast 
and legibility. 

4. Label size shall be based on using 1/2-inch 

5. Labels shall be constructed of nonreflective 

B. Pipe Identification 
1. Identify the flow medium and the flow direction 

for piping systems including insulated pipe by 
labeling adjacent to each valve, adjacent to 
abrupt pipe directional change, and at intenrals 
of 50 feet along exposed pipe. Pipes shall be 
labeled as indicated on the P&IDs and in 
accordance with ASME A13.1. 

2. Content, size, material type, line number, and 
insulation requirements for each pipeline shall be 
identified on drawings as follows. 
P&ID symbols and legend for additional 
information. 

Refer to the 

ST - 4 "  - A - 1000 - ET 

Medium Code Size Material Code Line Number Insulation 

ST 4 A 1000 ET 

WBS No: 1.1.1.1.2.3.6 Date: 05/30/97 15060 
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C. 

PART 3 

3.1 

A. 

3.2 

A. 

B. 

3.3 

A. 

Date: 
Rev. : 

Product Marking 
1. Piping materials shall be marked in accordance 

with the applicable ASTM specification as 
indicated on the piping material data sheets in 
Attachment A. 

2. Welding rod and electrode packages shall be marked 
in accordance with AWS A5.1. 

3. Welding rods and electrodes shall be identified in 
accordance with AWS A5.1. In addition, welding 
rods 1/8-inch diameter and over shall be marked or 
stamped with positive identification marks at 
intervals of not more than 18 inches. Such marks 
shall include the classification number of the 
welding rod and the trade designation of the 
manufacturer. 

EXECUTION 

FIELD CONDITIONS 

Verify that field conditions are acceptable and are 
ready to receive work. 

PREPARATION 

Primer Application 
1. Non-insulated cardon steel piping shall be prime 

coated after fabrication. 

Ream copper pipe and tube ends, and remove burrs. 

Layout, Cutting, and Fitting Up 
1. 

2. Assembled piping shall be installed without 

Piping shall be Category D fluid service under 
ASME B31.3. 

springing, forcing, or cold bending. Cutting or 
otherwise weakening structural members to 
facilitate piping installation shall not be 
permitted. 
Butt-welded pipe shall be beveled in accordance 
with ASME B16.25. 

3. 

05/30/97 
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4 .  

5. Slope field-routed piping and tubing, and arrange 

Install valves with stems upright or horizontal, 
not inverted. 

to drain at all low points. 

B. Welding 
1. Welding electrodes shall be in accordance with AWS 

A5.1. 
2. Socketwelds shall be made by shielded metal arc or 

gas tungsten arc welding process. 
3. Socketweld joints shall be assembled so that the 

space between the end of the pipe and the bottom 
of the socket is no less than 1/16 inch or no more 
than 1/8 inch. 
Field welding shall be minimized through maximum 
use of shop-fabricated piping assemblies. 
Arc strikes and weld starts shall not be made on 
the base metal outside the weld groove nor inside 
an area which will be encompassed by a fillet or 
socket weld. 
weld zone shall be removed by grinding or filing, 
and the arc strike area shall be visually examined 
under 5X magnification. 
Soldering shall be in accordance with ASTM B828. 

4 .  

5. 

Inadvertent arc strikes outside a 

6. 

C. Flanged Joints 
1. 

2. 

Flange isolation kits shall be used between all 
dissimilar metal flanges. 
The mating surfaces of the flanges shall be in a 
plane that is perpendicular to the axis of the 
pipe. Flanges shall be rotated so that the bolt 
holes straddle the vertical flange centerline. 
Gaskets shall be evenly centered between the 
flange faces with ring-type gaskets engaging fully 
upon raised-face flanges. 
flush and the bolts shall be tightened uniformly 
to draw the flanges evenly and firmly upon the 
gasket. 
manufacturer's recommended range and tightening 
sequence. 
Where a raised-face flange mates with a flat-face 
flange, it shall be substituted with a flat-face 

Flanges shall mate 

Bolts shall be torqued within the flange 

3. 
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3.4  

MEDIUM 
CODE 

4. 

5. 

MATERIAL 
CODE 

6. 

Potable Water 

S t onnwa t er 

7. 

DW A, C1 

ST A 

D. At 

100 

flange of the material type specified on the 
attached Piping Material Data Sheet. 
Flat ring-type gaskets shall be used between steel 
flanges equipped with raised serrated faces. 
Where metallic flanges are bolted to non-metallic 
flanges, both shall be flat-faced flanges. Full- 
face gaskets shall be used. 
When piping, valves, fittings, or equipment having 
cast iron flanges are used, mating flanges shall 
be flat faced with full-faced gaskets. 
Flanged joints shall be made with new gasket and 
bolting materials. 
installation shall be replaced. 

Bolts and nuts damaged during 

150 

least 5 percent of fabricated piping shall be 
visually examined by an examiner qualified and 
certified in accordance with ASNT SNT-TC-1A. 

QUALITY CONTROL 

A. Hydrostatic Testing 
1. 

2. 

3. 

4. 

Piping systems shall be hydrostatically leak 
tested in accordance with ASME B31.3, Chapter VI. 
Pressure vessels, equipment, and instruments shall 
not be included in these tests if they will be 
damaged by the test pressure. 
Equipment which is not to be subjected to the 
pressure test shall be disconnected from the 
piping and a pipe spool inserted in its place, or 
the equipment may be isolated by way of a single- 
line blind. Valves may be used provided that the 
valve is suitable for the proposed test procedure. 
Hydrostatic test pressures shall be 1.5 times the 
design pressure, as shown in the following table: 

SERVICE 
DESIGN 

(psig) (psig) 

100 I 150 
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5. 

6. 

7. 

a. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

Leak testing shall not start until the testing 
procedure has been approved by FDF. 
Connections/joints (including welds) shall be left 
uninsulated, unpainted, and exposed for 
examination for leakage during testing. 
The piping system shall be examined prior to leak 
testing to ensure that connections are tight. 
Test pressure gauges shall be calibrated no more 
than 90 days prior to the hydrostatic leak test. 
Gauges shall be selected so that the test 
pressures are at the mid-range of the gauge. 
Documentation shall be maintained and made 
available showing reliability of calibrated 
equipment. 
Every precaution shall be taken during testing to 
ensure personnel safety. 
Pressure gauges shall not be subjected to pressure 
in excess of their scale range. 
Control valves (unless being tested) shall be set 
and maintained in the full OPEN position. 
Lines containing check valves shall have the 
pressure applied upstream of the check valve so 
that pressure is applied under the seat. 
Joints found to be defective shall be repaired and 
retested. 
those originally specified for the test. 
Hydrostatic test pressures shall not be applied 
until the piping system and the testing medium 
have reached thermal equilibrium. 
High-point vents and low-point drains shall be 
provided for hydrostatic tests. 

Retest pressures shall be the same as 

B. Plumbing shall be inspected and tested to ensure 
compliance with the Ohio Plumbing Code. 

3 .5  CLEANING 

A. System Cleaning and Flushing 
1. The interior and exterior of pipe shall be kept 

clean at all times. 

Date: 05/30/97 
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B. Disinfection of Water Distribution Systems: See 
Section 02667. 

END OF SECTION 
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PIPING MATERIAL DATA SHEET MAT'L CODE A 
(SPEC) 
PAGE 1 OF 3 

RATING: CLASS 150 
FACING: RF 
MATERIAL: CARBON STEEL 

CODE 
NUMBER 

SIZE 
FROM TO 

112" - 2" 

2-1 12" - LARGER 

112" - 2" 

2-112" - LARGER 

112" - LARGER 

112" - 2" 

112" - 2" 

2-112" - LARGER 

112" - 8" 

112" - LARGER 

CORROSION ALLOWANCE: 0.125" 
PRESSURE LIMIT: PER ASMEIANSI B16.5 
TEMPERATURE LIMIT: -2OOF TO 75OOF 

DESCRIPTION 

PIPE 

SEAMLESS CARBON STEEL, ASTM A53 GRADE E, EXTRA 
STRONG, PLAIN ENDS 

SEAMLESS CARBON STEEL, ASTM A53 GRADE B, 
STANDARD WEIGHT, BEVELED ENDS 

FLANGES 

CLASS 150, CARBON STEEL, RF, ASTM A1 05, 
S O C K E M L D  (XS BORE) 

CLASS 150, CARBON STEEL, RFSF, ASTM A105, WELD 
NECK (STANDARD WEIGHT BORE) 

CLASS 150, BLIND, CARBON STEEL, ASTM A105, RFSF 

~~ 

FllTl NGS 

CLASS 3000, CARBON STEEL, ASTM A105, S O C K E M L D  

CLASS 3000, THREADED CARBON STEEL, ASTM A1 05; 
THREADOLET 
CAP 

PLUG, ROUNDHEAD 
PLUG, HEX HEAD 

SEAMLESS CARBON STEEL, BUTT WELD ENDS, ASTM 
A234 GRADE WPB, STANDARD WEIGHT 

SWAGES 

SCHEDULE 80 CARBON STEEL, ASTM A234, GRADE WPB, 
PREPARE ENDS AS REQUIRED (BEVELED, PLAIN OR 
THREADED) 

GASKETS 

TEFLON, 118 INCH THICK 

BOLTING 

STUD BOLTS WlTH 2 HEAVY HEX NUTS, ASTM A193 
GRADE B7IASTM A194 GRADE 2H 

Date: 05/30/97 
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PIPING MATERIAL DATA SHEET 

RATING: CLASS 150 
FACING: RF 
MATERIAL: CARBON STEEL 

MAT'L CODE A 
(SPEC1 
PAGE 2 OF 3 

CODE 
NUMBER 

ENCODER 

~- ~ ~ 

SIZE 
FROM TO 

112" - 2" 

2-1 12"- LARGER 

112" - 2" 

2-1 12" - 4" 

6" - LARGER 

2-112" - LARGER 

112" - 2" 
112" - 2" 
1/2" - 2" 
112" - 2" 

CORROSION ALLOWANCE: 0.125" 
PRESSURE LIMIT: PER ASMEIANSI B16.5 
TEMPERATURE LIMIT: -2OOF TO 75OOF 

DESCRIPTION 

GATE VALVES 

CLASS 800, CARBON STEEL, ASTM A105, SOCKETWELD 
ENDS, OS&Y, BOLTED BONNET, SOLID WEDGE, 12% CR 
TRIM. 

CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF 
FLANGE, 11-13 CR TRIM, OS&Y. 

BALL VALVES 
~ 

1500 PSI WOG, CARBON STEEL, ASTM A21 6 GRADE 
WCB, THREE PIECE, SOCKETWELD, CHROMIUM PLATED 

SERIES OR EQUAL 
BALL, TFE SEATS, LEVER OPERATOR, APOLLO 83-600 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RFSF FLANGE, CHROME PLATED BALL, TFE SEATS, 
WRENCH OPERATOR, APOLLO 88-200 SERIES OR EQUAL. 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RFSF FLANGE, CHROME PLATED BALL, TFE SEATS, GEAR 
OPERATOR, APOLLO 88-200 SERIES OR EQUAL. 

CHECK VALVES 
~ 

CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF, 
FLANGE, CHROME TRIM, BOLTED COVER, SWNG TYPE, 
LUNKENHEIMER FIG. 1572 OR EQUAL 

~~ 

PIPE NIPPLES 

CARBON STEEL, ASTM A53, GRADE B 

SCH 160, TBE, SMLS 3" LONG 
SCH 160, TEE, SMLS 6" LONG 
SCH 160, POE-TOE, SMLS 3" LONG 
SCH 160, POE-TOE, SMLS 6" LONG 

NOTES 

1. 
2. 

USE FOR UNVALVED VENTS AND DRAINS. 
USE SWAGES WHERE SMALL END IS 2" AND 
SMALLER. USE WELD REDUCER WHERE SMALL 

INSTALL IN HORIZONTAL POSITION OR W T H  
FLOW UP. 

EQUIP VALVE WITH LOCKING DEVICE W T H  NOT 
LESS THAN 318" DIAMETER HOLE FOR LOCK. 

END IS 2-112" AND LARGER. 
3. 

4. USE FOR PROCESS DRAINS. 
5. 

Date: 05/30/97 15060 
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PIPING MATERIAL DATA SHEET 

I P I I . -  
MAT'L CODE c1 
(SPEC) 
PAGE 3 OF 3 

RATING: CLASS 150 
FACING: NIA 

NUMBER 
ENCODER SIZE 

FROM TO 

114" - 2" 

114" - 2" 

1" - 2" 

CORROSION ALLOWANCE: NIA 
PRESSURE LIMIT: 150 psig 
TEMPERATURE LIMIT: -2OOF TO 75OOF 

DESCRIPTION 

TUBING 

SEAMLESS COPPER, ASTM 888. TYPE L, HARD DRAWN 

FllTlNGS 

WROUGHT COPPER AND BRONZE, ASME B16.22, 150 
PSIG 

~~ 

FLANGES 

BRONZE, ASME B16.22, 150 PSIG, SLIP-ON FLANGES 

JOINTS 

SOLDER, ASTM B32. GRADE 95TA 

Date: 05/30/97 
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PART 1 

1.1 

A. 

.1.2 

A. 

B. 

C. 

1.3 

A. 

1.4 

A. 

B. 

C. 

Date: 
Rev. : 

SECTION 15090 
PIPING SUPPORTS AND ANCHORS 

GENERAL 

SECTION INCLUDES 

Piping supports, anchors, and accessories. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 

Section 15060 - Pipe, Fittings, Valves, and 
Accessories. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES, CODES AND STANDARDS 

American Society for Testing and Materials (ASTM): 
1. ASTM A36/A36M-96 Standard Specification for 

Carbon Structural Steel. 

American National Standards Institute (ANSI)/American 
Society of Mechanical Engineers (ASME): 
1. ANSI/ASME B31.3-96 Process Piping. 

Manufacturers Standardization Society (MSS) : 
1. MSS-SP-58-93 Pipe Hangers and Supports - 

Materials, Design, and 
Manufacture. 

2. MSS-SP-69-91 Pipe Hangers and Supports - 

3. MSS-SP-89-91 Pipe Hangers and Supports - 
Selection and Application. 

Fabrication and Installation 
Practices. 

05/30/97 
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D. American Welding Society (AWS): 
1. AWS A5.1-91 Specification for Carbon Steel 

Electrodes for Shielded Metal 
Arc Welding. 

Steel, 13th Edition. 
2. AWS Dl.1-96 Structural Welding Code - 

1.5 SYSTEM DESCRIPTION 

A. Design Requirements 
1. Pipe anchors, guides, and auxiliary steel shall be 

of bolted or welded construction incorporating a 
design safety factor of five. 
Anchors and guides shall be used to prevent 
excessive forces or moments on pipe or equipment 
caused by hydraulic surges. 
Hangers and support types for lines shall be 
selected to withstand static and dynamic load 
conditions and shall take into consideration 
limitations imposed by the surrounding structures, 
equipment, adjacent piping, etc. Consideration 
shall be given to the following loads: 
a. Weight of the pipe, valves, fittings, 

2. 

3. 

insulation materials, hanger components, and 
normal fluid contents. 

b. Loads imposed during erection. 

a. 
4. Support Spacing: 

Hangers and supports shall be spaced in 
accordance with ASME B31.3 and Attachment A. 

Pipe support assemblies shall be used only 
for supporting pipelines. Electrical trays, 
instrument trays, cable, and tubing shall be 
supported from separate assemblies unless 
written approval has been received from FDF. 
Pipe hanger rods or supports shall not pass 
through ducts nor through electrical or 
instrument trays. 

Where the piping design incorporates multiple 
horizontal pipelines with the bottom of the 
pipelines at the same elevation, rack-type 
supports shall be used. 

5. Restrictions: 
a. 

6. Combination Supports: 
a. 

Where multiple 

Da.te: 05/30/97 
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7. Unit 
a. 

8 0 2  

pipelines are supported on a single support 
member, consideration shall be given to the 
difference in expansion of the pipelines and 
possible resultant misalignment of the 
support during normal operation. 
Support : 
Where single horizontal pipelines are to be 
supported, the selection of the pipe 
attachment shall be based on the application, 
considering workability, function, strength, 
and economics. This attachment may be a pipe 
clamp, clevis, U-bolt, double-rod roll, or 
other pipe attachment best suited for the 
condition. The movement of the pipe due to 
hydraulic surges and other sources shall be 
considered. The attachments between the pipe 
and the supporting structure (usually hanger 
rod) shall be able to swivel at the ends to 
accommodate a 4-degree movement of the pipe. 

8. ' Structural Integrity: 
a. The supports shall be designed and installed 

so that they cannot become disengaged by 
movements of the supported pipe. A lock nut 
shall be used to prevent turning and 
disengagement. 

1.6 SUBMITTALS 

A. Submittals shall be in accordance with Section 01011. 

B. For piping supports and anchors for piping 2 inches in 
diameter and smaller: shop drawings which indicate 
support type and location, arrangement, dimensions, 
materials, weld details, and anchor details. 

C. Welder and examiner qualifications, procedure 
qualification records, and welding procedure 
specifications in accordance with AWS D1.1. 

Date: 05/30/97 
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1.7 QUALITY ASSURANCE 

A. 

1.8 

A. 

B. 

PART 2 

2.1 

A. 

B. 

C. 

Date: 
Rev. : 

Pipe anchors, guides, and auxiliary steel shall be of 
bolted or welded construction. 
shall comply with AWS D1.l. 

Welded construction 

DELIVERY, STORAGE, AND HANDLING 

Packaging 
1. Materials shall be cleaned to remove chips, slag, 

weld spatter, oil and grease, debris, and other 
foreign matter prior to packing for shipment. 

Storage and Handling 
1. Piping support materials and piping hanger systems 

shall be stored off the ground and handled with 
care so that physical damage or contamination of 
the materials does not occur. 
Welding rods and electrodes shall be stored, 
handled, and identified to ensure the use of 
proper welding rod. Electr.ode ovens for the 
storage of low-hydrogen welding rods shall be 
used. 

2. 

PRODUCTS 

MATERIALS 

Hangers, supports, and component parts shall be 
constructed of galvanized carbon steel and comply with 
MSS-SP-58 and MSS-SP-69. Standard, commercially 
available hangers shall be used wherever possible. 

ASTM A36 steel shall be used for plate and structural 
shape support components. 

Expansion Anchors: Drilled expansion bolts for securing 
steel to concrete. 
a. Kwik Bolt, by Hilti,Inc. 
b. Parabolt, by Molly Fastener Group. 
c. Wedge Anchors, by ITW Ramset/Red Head. 

05/30/97 
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2.2 

A. 

B. 

2.3 

A. 

PART 3 

3.1 

A. 

B. 

3.2 

A. 

Date: 
Rev. : 

FABRICATION 

Welding 
1. Welding shall be in accordance with AWS A5.1 and 

AWS D1.l. 

Shop Assembly 
1. Any parts made in the fabricator's shop shall be 

completely shop assembled and painted, as far as 
practical, prior to shipment to the site. 

LABELING 

Product Marking 
1. Welding rods and electrodes shall be identified 

with at least one imprint per rod showing an AWS 
classification number in accordance with AWS A5.1. 
In addition, welding rods 1/8 inch in diameter and 
over shall be marked or stamped with positive 
identification marks at intervals of not more than 
18 inches. Such marks shall include the 
classification number of the welding rod and the 
trade designation of the manufacturer. Filler 
metal requirements shall conform to AWS A5.1. 

EXECUTION 

PREPARATION 

Protection 
1. Welding/fabricating activities shall be protected 

from inclement weather. 

Painting 
1. Structural steel pipe support material systems 

shall be prime and finish coated after 
fabrication. 

ERECTION/INSTALLATION 

Installation 
1. Hanger and support components shall be installed 

in accordance with MSS-SP-89. 

05/30/97 
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B. Structural Connections for Pipeline Supports 
1. 

2. 

3 .  

4. 

Locations: 
be attached to structural members. The supports 
shall be located at the following places and at 
intermediate points so that the maximum support 
spacing is not exceeded: 
a. For changes in direction on horizontal or 

sloped lines, refer to the attached allowable 
pipe spans chart. 

horizontal or sloped lines. 

Pipeline supports and/or hangers shall 

b. Within 2 feet on one side of valves on 

Cold Lines: 
pipelines, or lines whose point of support does 
not move, may be bolted directly to angle, beam, 
or supporting members. 
Prohibited Attachments: Pipelines shall not be 
attached to the following: 
a. Grating. 
b. 
Supports shall be provided to avoid the need for 
temporary supports in the following cases: 
a. 

b. 

Hanger rods supporting cold 

Other pipe hangers or other pipes. 

Where regular maintenance necessitates the 
removal of equipment. 
Where flanged connections must be broken to 
remove or insert spectacle blinds. 

3.3 ADJUSTING 

A.  At Pumps: Where required, the suction piping and 
discharge piping adjacent to pumps shall be supported 
with an adjustable support. 

B. Riser Guides: Risers that may sway or vibrate from 
pump pulsations or mechanical equipment operation shall 
be guided. 
resulting from equipment operation/vibration, but shall 
not limit or restrain movement of pipe due to thermal 
expansion. 
shall be installed near the discharge. 

The guides/braces shall prevent movement 

On overflow lines, a brace or restraint 
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L L  - 8 0 2  
Vertical Adjustment: 
1. Rod-type hangers shall be provided with a means of 

vertical adjustment after erection. 
turnbuckle is used, the right hand thread shall be 
at the top, so that turning to the right will 
raise the pipe. 

If a 

Riser Piping: 
1. Where practical, riser piping shall be supported 

independently of the connected horizontal piping. 
Pipe support attachments to riser piping shall be 
by riser clamps and/or lugs welded to the pipe. 

END OF SECTION 
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I?] PARSONS 

Engineering Department Design Guide 

Subject 

Design Guide iber Date Sheet of 

DSG-PD-602 Jan 1993 1 - 1  

AUOWABLE PIPE SPANS 

Notes: 

1. 

2 

3. 
4. 

5. 

6. 

7. 

CASE A 1 C O E F  1.C CASE B C O E F  10.86 

CASE G COEF 0.64 

The limiting factors are dellaction and weight stress. Plpe span not entered if weight stress of 6,000 pounds per quam Inch (psi) is 
exceeded. 

The pipe spans are based on carbon steel pipe with modulus of elasticity of 30 x lo6 psi. This chart can be applicable to alloy pipe. 

Deflection is based on a compromise between a beam with fixed-ends and for a free-ended beam, d = 17.1 b14/EI]. 

This chart is adequate for standard-wall and extra-strong walled pipe. 

Boxed figures represent Parsons standard. Job instructions may allow deviation. 

When using Cases B, C, 0, E, F, and G. multiply pipe span by their coeffiaent. 

Tho80 spans are the maxlmum to be used under American National Standards lnstiMe 831.3, Piping. Design mdibions and other 
codes should be investigated More using these spans. 



SECTION 15160 
LIFT STATION PUMPS 

PART 1 

1.1 

A. 

1.2 

A .  

B. 

GENERAL 

SECTION INCLUDES 

Three automatically controlled lift station pumps and 
two non-installed spare pumps. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 

C. Section 15170 - Motors. 

D. Section 16050 - Basic Electrical Platerials and Methods. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFEWCES 

A .  American National Standards Institute (ANSI): 
1. ANSI B16.1-89 Cast Iron Pipe Flanges and 

Flanged Fittings. 
1.5 SUBMITTALS 

A .  Support Literature: 
1. Submit dimensional drawings with,size, weight, 

ratings, materials of construction, pump curves, 
completed pump data sheet, and test procedures 
from the pump manufacturer for the pump and 
related equipment specified herein. 

a. The pump manufacturer shall supply a complete 
2. Installation, Operation, and Maintenance Manual: 

set of comprehensive written instructions to 
enable an operator to properly operate and 
maintain the equipment supplied. Content of 

Date: 05/30/97 
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the instructions shall assume the operator is 
familiar with pumps, motors, piping, and 
valves, but that the operator has not 
previously operated nor maintained the exact 
equipment supplied. 
The instructions shall be prepared as a 
system manual applicable solely to the pump 
equipment and related devices supplied by the 
manufacturer, as specified herein. 

b. 

c. The instructions shall include, but not be 

(4) 

Date: 05/30/97 
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limited to, the following: 
Descriptions of, and operating 
instructions for, each major component 
of the complete pump package as 
supplied. 
Instructions on operation of the pump 
and pump controls in intended modes of 
operation. 
Instruction for adjustments which must 
be performed at initial start-up of pump 
equipment, adjustments required after 
the replacement.of liquid level control 
system components, and adjustments as 
required in the course of preventative 
maintenance as specified by the 
manufacturer. 
Service instructions for major 
components not manufactured by the pump 
package manufacturer, but supplied by 
the manufacturer in accordance with the 
specifications. In such case, the 
literature supplied by the actual 
manufacturer shall be incorporated as 
appendices. 
Electrical schematic diagram of the pump 
and control package. 
Layout drawings of the pump package as 
supplied showing the location of 
submersible pumps, baseplates, and guide 
assemblies. Drawings shall provide 
necessary information to ensure proper 
installation and alignment of the guides 
and baseplate to the pump. 

15160 WBS No: 1.1.1.1.2.3.6 
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PART 2 

2.1 

A. 

2 . 2  

A. 

B. 

C. 

D. 

E. 

F. 

PRODUCTS 

MANUFACTURER 

KSB, Inc. , or equal. 

PUMPS 

See Attachment A - Pump Data Sheets. 

See Section 15170 for Motor data. 

Impeller shall be of cast iron and precision balanced. 
Balancing shall not deform or weaken the impeller. 
Impeller fasteners shall be non-corroding. 

Design shall provide for proper balance of pump and 
guide shoe from the discharge connection while using a 
single lift chain. 

Components: Other major pump components such as stator 
housing, seal housing, and bearing brackets shall be of 
structural grade steel or cast iron. Exposed fasteners 
and lock washers shall be of stainless steel. 

Shaft Seal: 
1. The pump shaft shall be sealed against leakage by 

2. The rotating seal faces shall be lubricated from 
a double mechanical seal. 

an oil-filled reservoir between pump and motor, 
the oil serving as both lubricating and cooling 
media. The reservoir shall have separate oil fill 
and drain plugs to ensure accuracy when measuring 
lubricant level, and for ease of maintenance. 

3. Seal shall require no special maintenance or 
routine adjustment. However, it shall be easily 
inspected or replaced. No seal damage shall 
result from operating the pump for short periods 
without liquid. 
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2.3 DISCHARGE 

A .  Description: 
1. Each pump shall be furnished with a submersible 

discharge connection system to permit removal anc 
installation of the pump without the necessity of 
an operator entering the wet well. 
shall ensure an automatic and firm connection of 
the pump to the discharge piping when lowered into 
place. 

The design 

B. Baseplate: 
1. A cast iron base with integral guide system pilots 

shall be provided along with all hardware and 
anchor bolts required for permanent installation 
to the wet well floor. The base shall be designed 
with an integral 90-degree elbow for connection to 
the vertical discharge piping utilizing standard 
ANSI B16.1 Class 125 flanges. 

C. Discharge Connection: 
1. Each pump shall be provided with a replaceable 

cast iron guide shoe attached to the pump 
discharge flange. A replaceable seal shall be 
provided as an integral part of the guide shoe to 
form a seal with the baseplate connection and 
eliminate the possibility of leakage and erosive 
wear during operation. 
mating faces in a static position and shall have 
adequate flexibility to flex under pumping 
pressure to increase seal efficiency. Metal-to- 
metal contact at the discharge connection shall 
not be acceptable. 

The seal shall contact 

D. Guide Rail System and Method of Operation: 

1. Schedule 40 stainless steel guide rail pipe or 
stainless steel cable shall be provided for each 
P*P 
Upper guide system brackets and a lifting chain 
shall be furnished for each pump. 
shall be an integral part of the baseplate for 
ease of installation and proper alignment. 

2. 
Bottom pilots 
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2 . 4  

A. 

PART 3 

3.1 

A. 

3.2 

A. 

3. The guide shoe shall direct the pump down the 
7 

guide system and onto the discharge connection in 
a simple linear movement. The design shall ensure 
that the buildup of sludge and grease on guide 
rails will not present problems during the lifting 
operation. The guide shoe shall be designed with 
integral hooks at the top to transmit the full 
weight of the pump to the baseplate flange. No 
portion of the pump shall be supported directly on 
the bottom of the wet well, guide system, or 
lifting chain. 

4. An eyelet shall be provided at the upper end of 
the lifting chain for attaching to the wet well 
access frame. 

lockwashers for complete assembly of the guide 
rails and discharge elbow shall be stainless 
steel. 

6. Adjust final length of guide and lifting systems 
in the field. 

5. Bolts, machine screws, nuts, washers, and 

LABELING 

Equipment identification: Pumps shall be provided with 
a permanently attached stainless steel nameplate 
indicating equipment name, number, model number, and 
rated capacity. Lettering shall be manufacturer's 
standard size and shall be stamped. 

EXECUTION 

FIELD CONDITIONS 

Verify that field conditions are acceptable and are 
ready to receive work. 

ERECTION/INSTALLATION/APPLICATION 

The installation of the equipment shall be in 
accordance with the manufacturer's installation manual. 
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B. 

3.3 

A. 

B. 

3 . 4  

A. 

3.5 

A. 

A copy of the manufacturer's installation and service 
manual for each piece of the equipment shall be 
available at the site. 

QUALITY CONTROL 

Tests: 
after installation. 
meet the specification requirements and retest the 
equipment. 

Acceptance operating tests shall be performed 
Adjust or replace the equipment to 

Inspection: Notify FDF of testing and inspection 
activities prior to the start of all tests and/or 
inspections. 

MANUFACTIJRER ASSISTmCE 

The manufacturer shall provide installation supervision 
and start-up assistance. 
in accordance with the manufacturer's warranty. 

Service assistance shall be 

DEMONSTRATION 

Demonstrate ability to meet full range of operating 
flow rates and operating points as shown on pump 
curves. 

END OF SECTION 

OUDATA\OU-2\PO-l65\WB!S11236\S~SI"E\15 160 5/23/97 2:32pm 
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ATTACHMENT A 
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- 8 0 2  

PROJECT TITLE: 

PUMP NAME: SWRB PMP-1 - include name for spare 

Waste Units Remediation - SWU 

PUMP DATA SHEET 

PROJECT ORDER: 165 

QUANTITY: 1 + 1 spare 
- ~ 

TYPE PUMP: Submersible centrifugal 

TYPE DRIVER: Submersible electric motor SUPPLY WlWMP X YES NO 

DRAWING NUMBER 

92X-5900-N-00290 

FLUID PUMPED: AT A PUMPING TEMPERATURE OF: 60 ‘ F  

STORMWATER 

SPECIFIC GRAVITY: 1 .O AT 60’F AT P.T. VISCOSITY: AT P.T. 

~ 

NATURE OF SOLIDS: NA FLUID VAPOR PRESSURE: 

~~ 

SOLIDS IN FLUID: 1-5 ~ WT% (DENSITY: NA 

Ff. of FLUID @ P.T. 

~~ ~ 

-:- 5 1 1 2 ”  d i a  -[ABRASIVE: NO 

SUCTION PRESS: NA FT. PSlG DISCHARGE PRESS: Ff. PSlG NPSH AVAIL: NA at P.T. 

TYPE PUMP Centrifugal, direct-connected 

TYPE IMPELLER: Open 

EFFICIENCY AT DESIGN CAPACITY: (rnin)% EHP @ DESIGN CAPACITY: 

TYPE BEARINGS: Oil-lubricated, anti-friction 

TYPE COUPLING: LUBRICATION: 

TYPE OF SEAL: Double Mechanical 

CONNECTIONS - SIZE & RATING 

NO.STAGES: 1 RPM: 3600 max. 

SIZE: IN. MAX SIZE: IN. 

MAXIMUM BHP 50 

SUCTION: 

SHAFT: Stainless steel 

CASE RING: 

DISCHARGE ELBOW: Cast iron 

IN. 

SHAFT SLEEVE: Stainless steel 

IMP. RING: 

RELIEF VALVE: 

I LB. Flange I DISCHARGE: 4 IN. Class 125 Flange 

VOLTS PHASE HERTZ H.P. 

460 3 60 

VENT: IN. LB. DRAIN: IN. 

CONSTRUCTION MATERIALS 

RESTRICTIONS: 

CASING: Cast iron IMPELLER Cast iron 

NON-OVERLOAD CLASS GROUP RPM TYPE 

YES 

Date: 05/30/97 
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~ r PUMP DATA SHEET 

PROJECT TITLE: 

PUMP NAME: 

Waste Units Remediation - SWU 

SWRB PMP-2 - include name for spare 

PROJECT ORDER: 165 

QUANTITY: 1 + 1 spare 
~~ 

TYPE PUMP: Submersible centrifugal 

TYPE DRIVER: Submersible electric motor SUPPLY W/PUMP X YES NO 

DRAWING NUMBER 

92X-5900.N-00290 

AT P.T. I VISCOSITY: AT P.T. I 

-~ 
OPERATING CONDITIONS 

FLUID PUMPED: STORMWATER AT A PUMPING TEMPERATURE OF: 60 'F 

~~ 

SOLIDS IN FLUID: 1-5 WT% DENSITY: NA SIZE: 5112" dia. ABRASIVE: NO 

NATURE OF SOLIDS: NA FLUID VAPOR PRESSURE: FT. of FLUID @ P.T. 

75 GPMTO 125 GPM( LES,,,GPACITY: ~ 100 GPM AT 150 FT. M at P.T. I DESIRED RANGE: 

~~~~~~~ ~~ ~ ~ ~ 

TYPE PUMP Centrifugal, direct-connected 

TYPE IMPELLER Open 

EFFICIENCY AT DESIGN CAPACITY: (min)% BHP @ DESIGN CAPACITY: 

SUCTION PRESS: NA Fr. PSlG DISCHARGE PRESS: FT. B I G  NPSHAVAIL: NA at P.T. 

PUMP SPECIFICATIONS 

NO.STAGES: 1 RPM: 3600 max. 

SIZE: IN. MAX SIZE: IN. 

MAXIMUM BHP 17 

~~ 

SUCTION: IN. LB. Flange 

VENT IN. LB. 

~ ~ 

F P E  BEARINGS: Oil-lubricated, anti-friction 

DISCHARGE: 2 IN. Class 125 Flange 

DRAIN: IN. 

I 

~ ~~ ~~~~~ ~ 

CASING: Cast iron 

SHAFT: Stainless steel 

CASE RING: 

DISCHARGE ELBOW. Cast iron 

TYPE COUPLING: LUBRICATION: 

TYPE OF SEAL: Double Mechanical 

CONNECTIONS - SIZE & RATINQ 

IMPELLER: Cast iron 

SHAFT SLEEVE: Stainless steel 

IMP. RING: 

RELIEF VALVE: 

VOLTS PHASE HERTZ H.P. NON-OVERLOAD CLASS GROUP RPM 

460 3 60 YES 

TYPE 
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PUMP DATA SHEET I 
~ ~ 

PROJECT TITLE: 

PUMP NAME: SWRB PMP-3 

TYPE PUMP Submersible centrifugal 

TYPE DRIVER: Submersible electric motor SUPPLY WlPUMP X YES NO 

Waste Units Remediation - SWU PROJECT ORDER: 165 

QUANTITY: 1 

DRAWING NUMBER 

92X-5900-N-00290 

-~ 

MANUFACTURER AND MODEL NO.: KSB, Inc., Model KRT K40-250, or equal EQUIP NO.: PMP-3 

~~ 

SPECIFIC GRAVITY: 1 .O A T  60’F 

SOLIDS IN FLUID: 1-5 WT% 

TYPE PUMP Centrifugal, direct-connected 

A T  P.T. VISCOSITY: A T  P.T. 

DENSITY: NA SIZE: 5112” dia. ABRASIVE: NO 

I NO. STAGES: 1 I RPM: 3600 max. I 

NATURE OF SOLIDS: NA FLUID VAPOR PRESSURE: FT. of  FLUID @ P.T. 

TYPE COUPLING: 

DESIGN CAPACITY: 100 GPM A T  135 FT. TH at  P.T. 

I LUBRICATION: 

DESIRED RANGE 75 GPM TO 125 GPM 

TYPE OF SEAL: Double Mechanical I 

SUCTION PRESS: NA FT. PSlG DISCHARGE PRESS: FT. PSIG NPSH AVAIL: NA at  P.T. 

CONSTRUCTION MATERIALS I 

TYPE IMPELLER: Open 

EFFICIENCY A T  DESIGN CAPACITY: (min)% BHP @ DESIGN CAPACITY: 

SIZE: IN. MAX SIZE: IN. 

MAXIMUM BHP 17 

__ 

CASE RING: 

SUCTION: IN. LB. Flange 

VENT IN. LB. 

I IMP. RING- 

DISCHARGE: 2 IN. Class 125 Flange 

DRAIN: IN. 

CASING: Cast iron - 
SHAFT: Stainless steel 

~ ~~ ~~ 

REMARKS: 1) Vendor shall complete data sheet as required. 

2)  Provide one set of recommended pump spare parts. 

Cast iron IMPELLER 

SHAFT SLEEVE: Stainless steel 

Date: 05/30/97 
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SECTION 15170 
MOTORS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Low-voltage, three phase induction motors. 

1.2 RELATED SECTIONS 

A. Section 01000 - General Requirements. 

B. Section 01011 - Submittals Listing. 

C. Section 15160 - Lift Station Pumps. 

D. Section 16050 - Basic Electrical Materials and Methods. 

E. Section 16170 - Grounding and Bonding. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American Bearing Manufacturers Association (ABMA) : 
1. ABMA 9-90 Load Ratings and Fatigue Life 

2. ABMA 11-90 Load Ratings and Fatigue Life 
for Ball Bearings. 

for Roller Bearings. 

B. Institute of Electrical and Electronics Engineers 
(IEEE) : 
1. IEEE 112-91 Standard Test Procedure for 

Polyphase Induction Motors and 
Generators. 
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1 

' .* 

C. 

D. 

E. 

1.5 

A. 

B. 

C. 

1.6 

A. 

B. 

National Electrical Manufacturers Association (NEMA): 
1. NEMA MG 1-93 Motors and Generators. 
2. NEMA MG 13-84 Frame Assignments for AC 

Integral-Horsepower Induction 
Motors. 

National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

Underwriters Laboratories, Inc. (UL): 
1. Electrical Construction Materials Directory-96. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Product Data: Provide full load amps, impedances, 
normal and short-circuit current ratings, NEMA frame 
size, and additional standard nameplate data. Provide 
efficiency and power factor for each of 1/2, 3/4, and 
full load. Provide dimensional enclosure details. 

Test Reports: Indicate satisfactory completion of 
required tests and inspections. Submit results 
verifying performance in accordance with IEEE 112. 

QUALITY ASSURANCE PROGRAM 

Conform to NFPA 70 and NEMA MG 1. 

Motors shall be listed in the UL Electrical 
Construction Materials Directory for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturers: 
1. Reliance Electric. 
2. U. S .  Motors. 
3. General Electric. 

Date: 05/30/97 
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2 . 2  EQUIPMENT 

A .  General Construction and Requirements 
1. 

2. 

3.  

4. 

5 .  

6. 

Electrical Service: Refer to related sections of 
the specifications and the drawings f o r  required 
characteristics. Motors shall be suitable for 
driven equipment. 
Motors: Design for continuous operation at a 
temperature of 40 degrees C ambient, and for 
temperature rise in accordance with NEMA MG 1 
limits for insulation class, service factor, and 
motor enclosure type. 
Visible Nameplate: Indicating motor horsepower, 
voltage, phase, frequency, rpm, full load amps, 
locked rotor amps, frame size, manufacturer's name 
and model number, service factor, power factor, 
serial number, and bearing numbers. Nameplate 
shall be stainless steel, permanently attached to 
the motor frame. 
Electrical Connection: Conduit connection boxes, 
threaded for conduit and designed to allow for 9 0 -  
degree step rotation of the conduit entrance. 
Oversize conduit boxes shall be provided. 
Motor Service Factor: Furnish motors with service 
factors required herein. Motor size in hp shall 
be selected to serve the driven equipment over its 
full performance range as though the service 
factor were 1.0. 
Motors drawing less than 250  W that are intended 
for intermittent service may be germane to 
equipment manufacturer and need not conform to 
these specifications. 

B. Three Phase - Squirrel Cage Induction Motors 
1. Motors shall be 460 V, three phase, 60 Hz. 
2. Motors shall have a 1 . 1 5  service factor or higher. 
3. The motor connection diagram shall be stainless 

steel, permanently stamped and attached to the 
motor either inside the conduit box or on the same 
side as the conduit box. 
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4. 

5 .  

6. 

7. 

8. 

9. 

10. 

11. 

12. 
13. 
14. 

15. 

16. 

Starting Torque: To be matched to the driven 
equipment. 
Starting Current: Not to exceed six times full- 
load current. 
Power Output, Locked Rotor Torque, Breakdown or 
Pullout Torque: NEMA Design B characteristics or 
as required by the-driven equipment. 
Design, Construction, Testing, and Performance: 
Conform to NEMA MG 1 for Design B motors or a s  
required by the driven equipment. 
Insulation System: Non-hygroscopic NEMA Class F 
or better. 
Testing Procedure: In accordance with IEEE 112, 
Test Method B. Load test motors to determine 
freedom from electrical or mechanical defects and 
for compliance with performance data. 
Motor Frames: NEMA MG 13 standard T-frames of 
steel, or cast iron with end brackets of cast 
iron. 
Bearings: Grease lubricated, anti-friction ball 
bearings with housings equipped with plugged 
provision for prelubrication, rated for minimum 
ABMA 9 and 11, L-10 life of 20,000 hours. 
Sound Power Levels: To NEMA MG 1. 
Motors shall be high-efficiency type. 
Motors shall be totally enclosed fan cooled 
(TEFC) , unless specified or indicated otherwise. 
Nominal Efficiency: Meet or exceed values in 
schedules as given herein at full load and rated 
voltage when tested in accordance with IEEE 112. 
Nominal Power Factor: Meet or exceed values in 
schedulesas given herein at full load and rated 
voltage when tested in accordance with IEEE 112. 
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17. Lift Station Pump Motors Special Requirements: 
a. Watertight Integrity: Static seals at 

watertight mating surfaces shall be of the 
"0" ring type. Use of auxiliary sealing 
compounds shall not be required. The power 
and control cables shall enter the motor 
through a terminal housing. The pump and 
electrical cables shall be capable of 
continuous submergence without loss of 
waterproof integrity. The watertight 
integrity of the motor housing and shaft seal 
shall be tested during manufacture by 
pressurizing the motor cavity and submerging 
in water with motor operating. 

equipped with internal thermal and moisture 
switches. Three separate thermostatic 
switches (minimum) shall be embedded into the 
stator windings (one per phase). Each switch 
shall open independently and terminate motor 
operation if temperature of the protected 
winding reaches the high temperature 
setpoint. A mechanically activated, 
moisture-sensing, micro switch shall be 
installed in the motor housing. The switch 
shall be capable of detecting airborne 
moisture and terminate operation of motor 
before liquid enters the cavity. Use of 
probes or floats that rely on the presence of 
liquid to initiate signal are not acceptable. 

b. Motor Protection: The motor shall be 

c. Starts per hour: Motor shall be capable of 
10 starts per hour. 
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C. Performance Schedule: Three Phase - Energy efficient, 
TEFC. 

Minimum Minimum 
HP RPM NEMA Percent Percent 
Factor (Syn) Frame Efficiency Power Factor 

1-1/2 
2 
3 
5 
7-1/2 
10 
15 
20 
25 
30 
40 
50 
60 
75 
100 
1 
1-1/2 
2 
3 
5 
7-1/2 
10 
15 
20 
25 
30 
40 
50 
60 
75 
100 

3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 
1800 

143T 
145T 
145T 
182T 
184T 
213T 
215T 
254T 
256T 
284T 
286T 
324T 
326T 
364T 
365T 
143T 
145T 
145T 
182T 
184T 
213T 
215T 
2561' 
256T 
284T 
286T 
324T 
326T 
364T 
365T 
404T 

82 
82 
84 
85 
86 
87 
89 
90 
90 
91 
92 
93 
93 
93 
92 
82 
84 
84 
86 
87 
88 
89 
91 
91 
91 
92 
92 
93 
93 
93 
93 

85 
87 
85 
86 
88 
86 
89 
89 
92 
91 
92 
89 
91 
88 
88 
84 
85 
85 
86 
87 
86 
85 
85 
86 
85 
88 
83 
85 
88 
88 
83 

For motors larger than 100 hp, provide manufacturer's standard 
high-efficiency motor. 

PART 3 EXECUTION 

3.1 ERECTION/INSTALLATION/APPLICATION 

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

B. Motors shall be aligned with the respective driven 
equipment as specified in related sections. 

Date: 05/30/97 15170 WBS'NO: 1.1.1.1.2.3.6 
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C. External metal frames of motors and their respective 
driven equipment shall be connected to ground. 

OUDATA\SPECS\OU-Z\PO- 1 65\WBS 1 1236\swu\slTE\15 1 70 

END OF SECTION 
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SECTION 15250 
INSULATION 

PART I 

' 1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

E. 

1.3 

A. 

1.4 

A. 

1.5 

A. 

GENERAL 

SECTION INCLUDES 

Pipe and Equipment Insulation. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 

Section 15060 - Pipe, Fittings, Valves, and 
Accessories. 

Section 15090 - Piping Supports and Anchors. 

Section 16855 - Heating Cables. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES, CODES AND STANDARDS 

American Society for Testing and Materials (ASTM): 
1. ASTM B209-95 Standard Specification for 

Aluminum and Aluminum-Alloy 
Sheet and Plate. 

Cellular Glass Thermal 
Insulation. 

2. ASTM C552-91 Standard Specification for 

SUBMITTALS 

Submittals shall be in accordance with Section 01011. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Insulation Materials 
1. Insulation materials shall be identified, 

inspected, controlled, and protected in a manner 
that will assure conformance with the referenced 
codes and standards. 
Care shall be taken in the storage and handling of 
all insulation material so that contamination by 
grease, moisture, or other foreign matter does not 
occur. Insulation materials shall be stored off 
the ground, protected from the weather, and 
handled so that physical damage to the insulation 
material does not occur. 

2.  

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Cellular glass: Board and molded (rigid), inorganic, 
maximum 'k' value of 0.345 Btu-inch/hour per square 
foot per degree F at 75 degrees F, conforming to ASTM 
C552. 

B. Jacketing Aboveground: Aluminum, Alloy 3003, H14 
temper, 0.020 inches thick, embossed, conforming to 
ASTM B209. 

C. Jacketing - Underground Heat Trace Applications: 
Wrapping consisting of polymer modified bituminous 
compound with a 4-mi1, high-density, cross laminate, 
polyethylene top film and release paper backing, total 
thickness of 40 mils. 

D. Elbow insulation covers: Aluminum, Alloy 1100, H14 
temper. 

E. Bedding Compound: Non-volatile, .008 perm inch; 
service temperature range of -60 degrees F to 180 
degrees F; application temperature 4 0  degrees F to 100 
degrees F. 
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2.2 

A .  

B. 

PART 3 

3.1 

A. 

3.2 

A .  

B. 

C. 

D. 

E. 

Date: 
Rev. : 

I 

. -  * 8 0 2  
ACCESSORIES 

Insulation Bands: 
1. Piping: 1/2-inch wide by 0.015-inch thick, 304 

2. Equipment: 3/4-inch wide by 0.015-inch thick, 304 
stainless steel bands. 

stainless steel bands. 

Screws: Number 8 ,  by 1/2-inch, sheet metal type 302 or 
304 stainless steel. 

EXECUTION 

FIELD CONDITION 

Ensure site is ready to receive work before start of 
construction. 

ERECTION/INSTALLATION/APPLICATION 

Piping, which includes valves, fittings, and flanges, 
shall be insulated and jacketed when the suffix "ET" 
appears in the pipe line number as indicated on the 
drawings. 
on the drawings. 

Equipment shall be insulated when required 

Install materials in accordance with the manufacturer's 
instructions. 

Flanges shall have removable insulation and aluminum 
jacketing to permit servicing of take-down joints. 
Removable covers may be fabricated from segments of 
block insulation or from preformed sectional pipe 
covering and premolded components. 
shall be of the same material as the adjoining pipe 
insulation. 

A removable cover 

Fill joints and seams with bedding compound to form a 
smooth surface. 
Insulation shall be stopped at a sufficient distance 
from flanges to permit ease of bolt removal. 
Insulation shall be beveled at a 45-degree angle at 
this point. 

05/30/97 
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F. Install jacketing with screws on 3-inch centers on 
fittings and valves where banding is not possible. 

Insulation 
Material 

G. Labels indicating 8fasbestos-freet! shall be attached to 
the outside of insulation jacketing, and adjacent to 
piping and equipment identification labels. 

Minimum 
Thickness Jacketing 

H. Pipe Insulation ' 

1. Piping and heat tracing shall be tested in 
accordance with Sections 15060 and 16855 before 
installing insulation. 

2. Piping shall be insulated and jacketed as follows: 

Cellular Glass 
Cellular Glass 
Cellular Glass 
Cellular Glass 

Piping 

1-1/21! 
1-1/28! 

2-1/2" 
2 

~~ ~ 

Cellular Glass 

~~ ~ 

Aboveground Piping 
1-1 /28!  and smaller 
2 "  through 4" 
6" through 8 "  

and over 

1 - 1 /2 I 8  Below Grade Piping 

Aluminum 
Aluminum 
Aluminum 
Aluminum 

Polymer 
Modified 
Bituminous 
Compound 

3. 

4. 

5. 

6. 

Insulation shall be applied in a single layer with 
joints tightly butted, and shall be secured in 
place with bands on 12-inch centers. 
Aluminum jacketing shall be applied directly over 
insulation (except below grade applications). 
Minimum lap for longitudinal joints shall be 1 
inch, and minimum lap for circumferential joints 
shall be 2 inches. The jacketing shall be secured 
in place with bands on 9-inch centers. 
Premolded elbow insulation and aluminum elbow 
covers shall be installed at elbows. Aluminum 
jacketing shall be used for all other fittings, 
valves , flanges , etc. 
Lap seams against weather. 
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Insulation Material 

Cellular Glass 

7. Finish insulation at supports, protrusions, and 
interruptions. At pipe supports, remove only 
enough insulation to provide a snug fit. 

8. Inserts shall be of the same thickness, material, 
and contour as adjoining piping insulation. 
intersection at tees or other equipment, use block 
or curved segments. Miter cut to fit neatly on 
the surface, with joints tightly butted. 

recommendation. 

labeled in accordance with Section 15060. 

For 

9. Seal jacketing below ground per manufacturer's 

10. Insulated valves and piping systems shall be 

Minimum Thickness 

2 - 1/2 

I. Equipment Insulation 
1. Apply insulation board directly to equipment 

surfaces with joints staggered and tightly butted. 
Secure insulation in place with stainless steel 
bands on 18-inch centers. 

2. Board insulation shall be cemented to irregular 
surfaces and voids shall be filled with bedding 
compound. 
Apply aluminum jacketing over insulation with 3- 
inch minimum lap on longitudinal and 
circumferential joints; secure in place with bands 
on 12-inch centers. 

3. 

4 .  Equipment shall be insulated as follows: 

5. Insulation shall be cut away from equipment 
identification nameplates and beveled at a 45- 
degree angle. 
Equipment and heat tracing shall be tested before 
installing insulation. 

6. 

END OF SECTION 

OUDATA\OU-2\po-l65\WBS 1 1236\S~S~\15250 5l231912:34pm 

Date: 05/30/97 
Rev.: 0 RE: KM 

15250 WBS No: 1.1.1.1.2.3.6 
5 of 5 SCEP/165/SWU/SITE 



Prepared by: 

0 . S  DEPARTMEWT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Subcontract No. FSC607 

WASTE W I T S  REMEDIATION PROJECT 
SOUTHERN WASTE UNITS 

TECHNICAL SPECIFICATIONS 

Division 16 

PARSONS 

Checked by: 

Date 

Date 
J 

OUDATA\OU-2W-l6S\WBS 1 1236\S'Wu\SK'E\TOC-NEW 

Date: 05/30/97 
Rev.: 0 RE: WM 

16000 

06/10 3:09pm 

WBS NO: 1.1.1.1.2.3.6 
SCEP/165/SWU/SITE 



PART 

1.1 

A .  

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

0 .  

1.2 

A .  

B. 

Date: 
Rev. : 

1 

SECTION 16050 
BASIC ELECTRICAL MATERIALS AND METHODS 

GENERAL 

SECTION INCLUDES 

Combination magnetic motor starters. 

Selector switches. 

Receptacles. 

Conduit. 

Wire and cable. 

Instrument cable. 

Nameplates. 

Wire markers and cable tags. 

Wireway and auxiliary gutters. 

Splicing and termination components. 

Boxes. 

Cabinets. 

Supporting Devices. 

Underground Warning Tape. 

Electrical Testing, General. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 
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D. 

E. 

F. 

H. 

I. 

J. 

K. 

1.3 

A. 

1.4 

A. 

B. 

C. 

Section 02200  - Non Impacted Material Earthwork. 

Section 15160 - Lift Station Pumps. 

Section 15170 - Motors. 

Section 16118 - Underground Ductbanks. 

Section 16170 - Grounding and Bonding. 

Section 16370 - Overhead Power Distribution. 

Section 1 6 4 6 2  - Dry Type Transformers/Panelboards. 

Section 16500 - Lighting. 

Section 16855 - Heating Cables. 

REFERENCE DRAWINGS 

See Section 01012  for the Schedule of Drawings. 

REFERENCES 

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

Coated. 

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

Specification for Electrical 
Power Distribution Equipment. 

National Fire Protection Association (NFPA) : 
1. NFPA 70 National Electrical Code, 1996 

Edition. 
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4. NEMA ICs 4-93 

5. NEMA ICs 6-93 

6. NEMA OS 1-89 

7. NEMA WD 1-83 

8. NEMA WD 6-88 

9. NEMA 250-91 

D. National Electrical Manufacturers Association (NEMA): 
1. NEMA AB 1-93 Molded Case Circuit Breakers 

and Molded Case Switches. 
2. NEMA ICs 1-93 Industrial Control and Systems 

General Requirements. 
3. NEMA ICs 2-93 Industrial Control and System 

Controllers, Contractors, and 
Overload Relays Rated Not More 
Than 2000 Volts AC or 750 
Volts DC. 
Industrial Control and Systems 
Terminal Blocks. 
Industrial Control and Systems 
Enclosures. 
Sheet-Steel Outlet Boxes, 
Device Boxes, Covers, and Box 
Supports. 
General Requirements for 
Wiring Devices. 
Wiring Devices - Dimensional 
Requirements. 
Enclosures for Electrical 
Equipment (1,000 Volts 
Maximum). 

E. Underwriters Laboratories Inc. (UL): 
1. UL 360-96 UL Standard for Safety Liquid- 

2. UL 486A-91 UL Standard for Safety Wire 
Tight Flexible Steel Conduit. 

Connectors and Soldering Lugs 
for Use with Copper 
Conductors. 

Polyvinyl Chloride, 
Polyethylene and Rubber 
Insulating Tape. 

3. UL 510-94 UL Standard for Safety 

4. UL 854-96 Service-Entrance Cables. 
5. UL 870-95 UL Standard for Safety 

Wireways, Auxiliary Gutters, 
and Associated Fittings. 

6. Electrical Construction Materials Directory - 95. 
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1.5 SUBMITTALS 

A. Provide submittals as required by Section 01010. 

1.6 QUALITY ASSURANCE PROGRAM 

A. Work shall comply with NFPA 70. 
equipment ground is prohibited. 

Use of conduit for 

B. Products shall be listed in the UL Electrical 
Construction Materials Directory, for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.1 EQUIPMENT 

2. 

3. 
4. 
5. 

6. 

7. 

A. Combination Magnetic Motor Starters 
1. Combination Magnetic Motor Starters: NEMA ICs 1, 

NEMA ICs 2, AC general purpose Class A magnetic 
starter for induction motors for the rated 
horsepower combined with a magnetic circuit 
breaker, NEMA AB 1, with instantaneous magnetic 
trip in each pole. Starter, circuit breaker, and 
control power transformer shall be in a common 
enclosure. Terminals, minimum 75 degrees C rated. 
Provide externally operable handle interlocked to 
prevent opening of cover with circuit breaker in 
the ON position. Allow handle to be lockable in 
the OFF position. 
Contactor Coil Operating Voltage: 120 V, 60 Hz. 
Overload Relay: NEMA ICs 2, bimetal. 
Control Power Transformer: 120 V secondary, 50 VA 
minimum. Provide fused primary and secondary of 
transformer, and ground unfused leg of secondary 
to enclosure. 
Enclosure: NEMA ICs 6, Type 3R or 4, outdoor: or 
Type 12, indoor. 
Heater elements shall be included, as required, 
for the described service conditions. 

Date: 05/30/97 
Rev.: 0 RE: TF 

16050 WBS No: 1.1.1.1.2.3.6 
4 of 17 SCEP/165/SWU/SITE 



B. 

C. 

D. 

8.  

_' % 0 2  

Two auxiliary contacts (electrically dry), one 
each, normally closed and normally open, in 
addition to the hold-in contact, shall be 
provided. 

Selector Switches 
1. Enclosure, NEMA ICs 6, Type 3R or 4. 
2. Two-position, maintained contact (start/stop) , as 

3. Three-position, maintained contact (hand/off/auto 
indicated. 

or local/of f /remote) , as indicated. 

2. 

Receptacles 
1. Convenience Receptacle: 125 V, 15/20 A, NEMA 

WD 1, heavy-duty, general use with metal cover 
plate: conforming to NEMA WD 6, Configuration 5- 
20. 125 V, 30 A, NEMA WD 1, heavy-duty, general 
use with metal cover plate: conforming to NEMA WD 
6, Configuration 5-30. Furnish with weatherproof 
"while in use" covers for outdoors, wet or 
industrial locations. 
Convenience receptacles in potentially wet 
environments, in addition to those required by 
NFPA 70, shall be GFCI type for personnel 
protection with covers to protect the receptacle 
from water during usage. 

4. 

5. 

6. 

Cabinets 
1. Boxes: Galvanized steel with removable endwalls. 
2. Box Size: As indicated in Section 13401. 
3. Fronts: Steel, surface type with concealed trim 

clamps, door with concealed hinge, and flush lock 
keyed to match branch circuit panelboard. Finish 
with gray baked enamel. 
Knockouts: Provide as required for conduits 
indicated plus 25 percent spare. 
Provide metal barriers to form separate 
compartments wiring of different systems and 
voltages. 
Provide accessory feet for free-standing 
equipment. 

Date: 05/30/97 
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2 . 2  

A .  

7 .  

8. 

9. 

Terminal Blocks: NEMA ICs 4.. 
a. Power Terminals: Unit construction type with 

closed back and tubular pressure screw 
connectors, rated 600 volts. 

b. Signal and Control Terminals: Modular 
construction type, suitable for channel 
mounting, with tubular pressure screw 
connectors, rated 300 volts. 

Provide ground bus and ground terminal block, each 
connector bonded to enclosure. 
Provide plastic channel with hinged or snap-on 
covers for internal wiring raceway. 

MATERIALS 

2. 

3. 

Conduit 
1. Rigid steel, heavy wall, galvanized conduit 

conforming to ANSI C80.1. Rigid steel 
intermediate metal conduit (IMC) shall be 
acceptable for interior spaces. Conduit shall be 
1/2 inch diameter minimum. 
Liquid-tight flexible metal conduit conforming to 
UL 360. Conduit shall be 1/2 inch diameter 
minimum, 5 feet in length (maximum) unless 
indicated on drawings. 
Conduit connections shall be threaded. 

Date: 05/30/97 
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B. 

C. 

D. 

E. 

Date: 
Rev. : 

Wire and Cable 
1. Single conductor, 600 volt insulated copper 

conductor. Conductors for power and lighting 
branch circuits shall not be smaller than No. 12 
AWG. Conductors No. 12 AWG and No. 10 AWG shall 
be solid. Conductors No. 8 AWG and larger shall 
be stranded. Conductors for control shall not be 
smaller than No. 14 AWG stranded. Conductors for 
Class 1 remote-control and signal circuits shall 
be enclosed in cable and shall comply with NFPA 
70. Power and lighting conductor insulation shall 
be Type THW, XHHW, or THWN. Conductors required 
to be rated 90 degrees C in accordance with NFPA 
70 shall be insulation Type XHHW-2 or THW-2. 
Direct burial cable shall be type USE, conforming 
to UL 854. 

Instrument Cable 
1. Instrumentation cable shall be No. 16 AWG stranded , 

tinned copper conductors. Conductors shall be 
polyethylene insulated and rated 600 volts, 60 
degrees C. Conductors shall be twisted with 
aluminum-polymer shield; No. 18 AWG stranded, 
tinned copper drain wire. Cable shall have 
overall-chrome gray FR-PVC jacket. 

Nameplates 
1. Nameplates shall be engraved, three-layer 

laminated plastic, 5/16-inch bold style, black 
letters on white background. 

Wire Markers and Cable Tags 
1. Wire markers shall be single-conductor slip on, 

heat-shrinkable sleeve with typed or printed black 
letters on a white background. Wire markers shall, 
be W. H. Brady Co. computer-printable 
"Bradysleeve" or approved equal. 

shrinkable tags with 1/8-inch-high letters. Cable 
markers shall be Raychem-type TMS or approved 
equal. 

2 .  Cable tags shall be rectangular, flat, non-heat 

05/30/97 16050 WBS No: 1.1.1.1.2.3.6 
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F. Wireway and Auxiliary Gutters 
1. Wireway and Auxiliary Gutters: General purpose, 

NEMA ICs 6, Type 3R enclosure with knockouts on 
bottom. 

2 .  Size: As required. 
3. Cover: Screw cover with full gasketing. 
4. Fittings: UL 870, lay-in type with removable top, 

bottom, and side; captive screws. 
5 .  Material: Carbon steel. 
6. Finish: Rust-inhibiting primer coating with gray 

enamel finish. 

G. 

H. 

Splicing and Termination Components 
1. Wire connectors, UL 486A, as applicable. 
2. Insulation tape, UL 510. 
3. Provide solderless terminal lugs, rated 75 degrees 

C minimum, on stranded conductors. 

Boxes and Cover Plates 
1. Junction and Pull Boxes 

a. Junction and pull boxes shall be sized as 
indicated in accordance with NFPA 70, Article 
370. 

b. Junction and pull boxes located indoors shall 
be code-gauge, galvanized sheet steel and 
shall be of welded construction with conduit 
knockouts or raceway openings and hinged or 
screwed covers as indicated. Type 3R, 
according to NEMA 250. 

c. Junction and pull boxes located outdoors 
shall have screwed, gasketed covers, and 
watertight hubs. Type 3R, according to 
NEMA 250. 

Device and Outlet Boxes 
a. Device and outlet boxes shall be pressed 

steel, zinc, or cadmium coated in accordance 
with NEMA OS 1 unless otherwise indicated. 

inches octagonal by 1-1/2 inches deep and 
shall be provided with the proper size 
knockouts for the conduits intended. Unused 
knockouts shall remain closed or shall be 
sealed with knockout closures. 

b. Outlet boxes shall not be smaller than 4 

2.  

Date: 05/30/97 
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8 02 
c. Device or outlet boxes shall be of unit 

construction of a size required for the 
number of switches or outlets called for on 
the project design drawings. No sectional 
device boxes shall be permitted. 

switches, or similar devices shall be cast 
type - 

d. Surface-mounted outlet boxes for receptacles, 

I. Supporting Devices 
1. Support Channel shall be galvanized or painted 

2.  Support hardware and accessories shall be 

3. Supports shall be of all-welded construction. 

steel. 

corrosion resistant. 

J. Underground Warning Tape 
1. 4-inch-wide plastic tape, colored yellow with 

suitable warning legend describing buried 
electrical lines. 

PART 3 EXECUTION 

3.1 SITE CONDITIONS 

A .  Ensure site is ready to receive work before start of 
construction. 

3.2 ERECTION/INSTALLATION/APPLICATION 

A .  Conduit 
1. Route conduit parallel or at right angles to 

building lines. Provide conduit supports at 
approximately 8-foot intervals. Route conduit so 
as not to create a hazard for tripping or to 
compromise head clearance. Minimum height above 
floor shall be 7 feet, 6 inches. 

Date: 0 5 / 3 0 / 9 7  
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p, I' .A .., . 

2. 

3. 

4 .  

5 .  

6. 

7 .  

8. 

Cut conduit square using saw or pipecutter. Cut 
ends of conduit shall be reamed smooth. 
Install no more than the equivalent of three 
degree bends between junction boxes. 
hydraulic one-shot conduit bender or factory 
elbows for conduit diameter larger than 1-1/2 
inch. 
Use Form 8 conduit bodies to make sharp changes in 
direction. Avoid moisture traps, provide junction 
box with weep hole. 
Provide cast metal boxes such as FS or FD in damp 
or wet locations. 
Provide 1/8-inch nylon pull cord in empty 
conduits. 
moisture and foreign objects. 
Final conduit connections to motors or other 
vibrating equipment shall be made with 
approximately 3-fOOt liquid-tight flexible metal 
conduit. 
Conduit and supports are to be field routed. 
are not indicated explicitly on drawings. 

90  
Use 

Cap empty conduits to prevent entry of 

They 

B. 

2. 

3. 

4. 

5 .  

6. 

Wire and Cable 
1. Swab conduit before installing cable. Remove 

burrs, dirt, or other debris. For existing 
conduit, pull a mandrel through before pulling 
cable to verify roundness and bending radii. 
When pulling cable into conduit, use wire pulling 
compound. 
Splices shall be made only in outlet or junction 
boxes. 
Provide equipment grounding conductor along with 
phase conductors in conduits. 
Multiconductor cables shall contain an integral 
ground conductor. 
Grounding conductors shall be connected to 
equipment with compression lugs. Grounding 
connections shall be made to clean, dry surfaces. 
Scale, rust, grease, and dirt shall be removed 
from surfaces to which grounding connections 
to be made. 

are 

Date: 05/30/97 
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7 .  

8.  

Conductors s h a l l  be co lor  coded. Conductors N o .  6 
AWG and l a r g e r  s h a l l  be i d e n t i f i e d  using colored 
tape a t  t e rmina ls  and s p l i c e  p o i n t s .  Conductors 
N o .  8 AWG and smaller  sha l l  be i d e n t i f i e d  using 
colored i n s u l a t i o n  o r  j a c k e t .  Color coding s h a l l  
be a s  follows: 
480Y/277V Phase A Y e l l o w  

Phase B Orange 
Phase C Brown 
Neutral  (grounded) Gray 
Ground Green 

2 0 8 Y / 1 2 0 V  Phase A Black 
Phase  B R e d  
Phase C Blue 
Neutral  (grounded) White 
Ground Green 
P 1 a n t  F i r e  R e d  and Yellow 
Alarm Sys tem Brown and Yellow 

I n s t a l l  cab le s  bu r i ed  d i r ec t ly  i n  e a r t h  i n  t h e  
following manner: 
a .  

b .  

C .  

d .  

Date: 0 5 / 3 0 / 9 7  
Rev.: 0 RE: TF 

Excavate cable  t renches according t o  Sect ion 
02225 .  Provide a minimum cab le  cover of 24 
inches below f i n i s h e d  grade f o r  power 
conductors operated a t  6 0 0  v o l t s  and l e s s .  
Trenches s h a l l  be not  less than 8 inches 
w i d e ,  and s h a l l  be i n  s t r a i g h t  l i n e s  between 
cable  markers. Cable plows s h a l l  no t  be 
used. Bends i n  t renches s h a l l  have a rad ius  
of not  less than 36 inches .  Where two o r  more 
cables  a r e  l a i d  p a r a l l e l  i n  the  same t rench ,  
space cab le s  l a t e r a l l y  a t  no t  less than 3 
inches apart. 
When rock i s  encountered, remove t o  a depth 
of a t  least  3 inches below t h e  cab le  and f i l l  
the  space w i t h  sand or c l ean  e a r t h  free from 
p a r t i c l e s  l a r g e r  than 1 / 4  inch .  
D o  no t  unree l  and p u l l  cab le s  i n t o  t h e  t rench  
from one end. Unreel cab le  on grade and l i f t  
i n t o  p o s i t i o n  onto bedding a s  ind ica t ed .  
Provide warning t ape ,  minimum 1 2  inches above 
top  of cab le .  
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e. 

f. 

g. 

h. 

i. 

j. 

Date: 0 5 / 3 0 / 9 7  
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Bury cables directly in earth, except under 
roadways, where cables shall be installed in 
plastic ducts encased in concrete, as 
indicated. Slope ducts to drain. 
Use heat shrink adhesive coated caps on cable 
ends or tape cable ends immediately after 
cutting to prevent moisture from entering the 
cable. Varnish the tape when cable is not 
expected to be connected for at least 72 
hours. 
Separate cables crossing other cables or 
metal piping from each other by not less than 
12 inches of well tamped earth. 
Provide cables in one piece without splices 
between connections except where the distance 
exceeds the lengths in which cables are 
manufactured. 
Bends in cables shall have an inner radius 
not less than 12 times the cable diameter. 
Leave a horizontal slack of approximately 3 
feet in the ground on each end of cable runs, 
on each side of connection boxes, and at 
points where connections are brought 
aboveground. Where cable is brought 
aboveground, leave additional slack to make 
necessary connections. 
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k. Provide an identification slab at each change 
of direction of cable, over the ends of ducts 
or conduits which are installed under paved 
areas and roadways, and over each splice. 
Identification slabs shall be of concrete 
approximately 20 inches square by 6 inches 
thick and shall be set flat in the ground so 
that top surface projects not less than 3/4 
inch, nor more than 1 1/4 inches aboveground. 
The concrete shall have a compressive 
strength of not less than 3000 psi and have a 
smooth troweled finish on exposed surface. 
Inscribe an identifying legend such as 
"electric cable" on the top surface before 
concrete hardens. Inscribe circuit numbers 
as indicated on drawings on slabs as 
directed. Letters or figures shall be 
approximately 2 inches high and grooves shall 
be approximately 1/4 inch in width and depth. 
Install slabs so that the side nearest the 
inscription on top shall include an arrow 
indicating the side nearest the cable. 

C. Nameplates 
1. Clean surfaces prior to installing nameplates. 
2. Install nameplates parallel to equipment lines. 

Secure nameplates to equipment fronts using self- 
tapping screws. 

D. Wire and Cable Markers 
1. Provide wire markers on each conductor in pull 

boxes and junction boxes and at each load 
connection. Provide cable tags in pull boxes for 
multiconductor cables. 
Wire and cable tags shall identify panel and 
circuit number or control wire number, as 
required. 

2 .  

E. Disconnect Switches 
1. Mounting supports shall not be fastened to or 

penetrate wall panels.' 

Date: 05/30/97 
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F. Receptacles 
1. Install convenience receptacles 48 inches above 

finished floor. Receptacle mounting supports 
shall not be fastened to or penetrate wall panels. 
Label receptacles with panelboard and circuit 
number from which they are served. 

2. 

G. Combination Magnetic Motor Starters 
1. 

2. 

Install motor controllers where indicated on 
drawings. 
Install motor controller with center line of 
disconnect operator 54 inches above finished 
floor. 
Install overload heater element in motor 
controller to match motor characteristics. 
Provide engraved nameplate identifying motor 
served. 

3. 

4. 

H. 

I. 

Selector Switches 
1. Mount selector switches at a mounting height of 

inches above the floor adjacent to the equipment 
controlled. Provide slotted channel mounting 
supports where building column or wall is not 
suitable for support. 

54 

Clearances 
1. Clearances from points of access to electrical 

equipment and other devices shall conform to the 
remirements of NFPA 70. - 

2. Equipment control devices and other electrical 
equipment requiring operation or maintenance shall - 

have a minimum working clearance of 3 feet from 
the surface of operation or access, unless greater 
clearance is required by NFPA 70. 

J. Boxes 
1. Coordination of Box Locations 

a. Provide electrical boxes as indicated and as 
required for splices, taps, wire pulling, and 
equipment connections. 

approximate unless dimensioned. 
b. Electrical box locations indicated are 

c. Locate and install boxes to allow access. 

Date: 05/30/97 
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K. 

L. 

2 .  

3. 

d. Do not install boxes back to back in walls. 
Provide 6-inches (minimum) separation in non- 
acoustic rated walls and 24 inches (minimum) 
separation in acoustic rated walls. 

e. Coordinate mounting heights of boxes and 
locations of outlets mounted above counters, 
benches, and backsplashes to ensure locations 
are useful. 

f. Align wall-mounted outlet boxes for switches, 
thermostats, and similar devices. 

Outlet Box Installation 
a. 

b. 

C. 

d. 

Pull 
a. 

Firmly secure in place outlet or utility 
boxes concealed in the construction. Set 
outlet or utility boxes true, square, and 
flush with the finish surfaces for the 
application of the appropriate cover plate. 
Provide knockout closures for unused knockout 
openings. 
Support boxes independently of conduit except 
for cast boxes when connected to two rigid 
metal conduits, both supported within 12 
inches of the box to be supported. 
Use multiple gang boxes where more than one 
device is mounted together. Do not use 
sectional boxes. Provide barriers to 
separate wiring of different voltage systems. 
and Junction Box Installation 
Support pull and junction boxes independently 
of conduit. 

Cabinets 
1. Install cabinet fronts plumb. 

2. 

Supporting Devices 
1. Installation of structural steel framing, concrete 

pads, etc., shall be complete before installing 
supporting devices. 
Fasten hanger rods, conduit clamps, and outlet and 
junction boxes to building structures in 
accordance with manufacturer's recommendations as 
indicated. 

surfaces. 
3. Use expansion anchors for support on concrete 

Date: 0 5 / 3 0 / 9 7  
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4. 

5 .  

6. 

7 .  

8. 

Do not fasten supports to piping, 
mechanical equipment, or conduit. 
Do not drill structural steel members for 

ductwork, 

installing support devices. 
Fabricate supports from structural steel or steel 
channel. 
Dresent a neat appearance. 

Rigidly bolt to structural steel to 
Use hexagon head bolts L 

with spring lock washers under nuts. 
Install freestanding electrical equipment on 
concrete pads. 
Install surface mounted cabinets and enclosures 
with four anchors (minimum). Provide steel 
channel supports to stand cabinets and enclosures 
1 inch from the wall. 

3 . 3  QUALITY CONTROL 

A. El 
1. 
.ec 

2. 

3 .  

4.  

5 .  

6 .  

itri .cal Inspection and Testing - General 
Electrical inspection and testing for work in this 
section and in other electrical sections shall 
conform to the following requirements and to NETA 
ATS. 
work on this project shall be performed unless 
specific instruction is provided otherwise. 
additional requirements or exceptions shall be as 
noted in the other electrical sections for the 
specific electrical work of that section only. 
Testing shall be witnessed by FDF, CQC Consultant- 
Oualitv Control personnel 

Tests required by NETA ATS for electrical 

Any 

(who nust approve l__._~ - 
results) and manufacturer's service 
representative(s), if required. 
must be furnished 7 days in advance. 
Submit test results and calibration data on 

Notice of testing 

approved forms . 
Perform operational tests to demonstrate control 
and interlocking wiring. 
Visual inspections shall be performed for phasing 
and connections. 
clockwise at all three phase disconnects. 
Repair or replacement of components where test 
results are unacceptable, including those damaged 

Phasing shall be A ,  B, C 

- _ _  

during testing process, is required. 
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2. 

3 .  

4. 
5. 
6. 

8 692 

B. Electrical Inspection and Testing - This Section 
1. Perform continuity and operation tests on power 

and control circuits. Low voltage thermographic 
survey of cable connections required by NETA ATS 
are not required. Wire insulation for conductors 
No. 6 AWG and larger shall be megger tested 
between each conductor and ground. A 1000-volt 
megger shall be used for insulation rated 600 
volts. Minimum resistance shall be 100 megohms. 
Insulation resistance tests shall not be performed 
on solid state equipment unless authorized by its 
manufacturer and in strict accordance with the 
manufacturer's recommendations. Solid state 
equipment includes static ground fault devices, 
such as ground fault circuit interrupters. 
Confirm that electrical connections to utilization 
equipment have been made in accordance with 
manufacturer's instructions. 
Perform motor tests according to NETA ATS. 
Motor windings shall be checked for continuity. 
Motor windings rated 460 volts nominal shall be 
megger tested with a 1,000-volt megger prior to 
connection of power leads. Minimum acceptable 
resistance shall be 100 megohms. Motor and phase 
rotation shall be checked with a phase rotation 
tester manufactured by G. Biddle Company (Catalog 
No. 56060) or equal on equipment which could be 
damaged by reverse rotation. 
a. Motor and phase rotation shall be verified 

b. Motors shall be "bumped" to check for proper 
before energizing motors. 

direction of rotation prior to performing 
operational tests on the equipment in the 
presence of FDF. 

END OF SECTION 
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SECTION 16118 
UNDERGROUND DUCTBANKS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Underground Ductbanks. 

1.2 

A. 

B. 

C. 

D. 

1.3 

A. 

1.4 

A. 

B. 

C. 

D. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 

Section 02200 - Non-Impacted Material Earthwork. 

Section 03001 - Concrete. 

REFERENCE DRAWINGS 

See Section 01012 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 C2-97 National Electrical Safety 

Code. 

National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

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

Rigid PVC Conduit and Tubing. 

Date: 05/30/97 
Rev.: 0 RE: TF 

16118 
1 of 4 

WBS No: 1.1.1.1.2.3.6 
SCEP/165/SW/SITE 



2. NEMA TC 6-90 PVC and ABS Plastic Utilities 
Duct for Underground 
Installation. 

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

1995. 

1.5 PROJECT CONDITIONS 

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

1.6 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70 and IEEE C2. 

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

1.7 DELIVERY, STORAGE, AND HANDLING 

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

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

1.8 PROJECT CONDITIONS 

A. Verify routing and termination locations of ductbank 
prior to excavation for rough-in. 

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. 
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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 

A .  

ERECTION/INSTALLATION/APPLICATION 

8. 

9. 
10. 

11. 

12.  
13. 

14. 

Underground Duct: 
1. Install power ductbank 3 6  inches (minimum) to top 

2. Install duct with minimum slope of 4 inches per 

3 .  Cut duct square using saw or pipe cutter; de-burr 

4. Insert duct to shoulder of fittings: fasten 

5.  Join nonmetallic duct using adhesive as 

6. Wipe nonmetallic duct dry and clean before 

of ductbank below finished grade. 

100 feet. Slope duct to manholes. 

cut ends. 

securely. 

recommended by manufacturer. 

joining. Apply full even coat of adhesive to 
entire area inserted in fitting. Allow joint to 
cure for 20 minutes, minimum. 
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. 
Place concrete under provisions of Section 03001. 
Use mineral pigment to color concrete red. 
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15. 

16. 

17. 

18. 

19. 

20. 
21. 

Provide minimum 3-inch concrete cover at bottom, 
top, and sides of ductbank. 
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 below finished 
surface as indicated on drawings. 
All duct end bells shall be rigid steel. 
Perform penetrations and sealing of duct bank with 
lift station manholes and junction boxes according 
to manufacturer's instructions. 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

C. 

1.3 

A. 

1.4 

A. 

B. 

C. 

SECTION 16121 
MEDIUM-VOLTAGE CABLE 

GENERAL 

SECTION INCLUDES 

Medium-voltage cable. 

Cable terminations. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 

Section 16050 - Basic Electrical Materials and Methods. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

American National Standards Institute (ANSI): 
1. ANSI C2-97 National Electrical Safety Code. 

National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

Institute of Electrical and Electronic Engineers, Inc. 
(IEEE) : 
1. IEEE 48-96 Standard Test Procedures and 

Requirements for High-Voltage 
Alternating-Current Cable 
Terminations. 
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c ;, B . : 

D. 

E. 

F. 

1.5 

A. 

1.6 

A. 

1.7 

A. 

B. 

C. 

National Electrical Manufacturers Association (NEMA): 
i. NEMA WC 8-88 Ethylene-Propylene-Rubber- 

Insulated Wire and Cable for the 
Transmission and Distribution of 
Electrical Energy. 

Underwriters Laboratories, Inc. (UL), Electrical 
Construction Materials Directories, 1995. 

National Electrical Testing Association (NETA): 
1. NETA ATS-95 Acceptance Testing Specification 

for Electrical Power Distribution 
Equipment. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

QUALITY ASSURANCE PROGRAM 

See Section 01000. 

DELIVERY, STORAGE, AND HANDLING 

Accept cable and accessories on site in manufacturer's 
packaging. Inspect for damage. 

Store and protect in accordance with manufacturer's 
instructions. 

Protect from weather. Provide adequate ventilation to 
prevent condensation. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Medium-Voltage Cable 
1. Okonite. 
2. Houston Wire & Cable. 
3. Kerite. 
4. Rome. 
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B.  

2 . 2  

A .  

B. 

C. 

PART 3 

3.1 

A. 

3.2 

A .  
B.  

Cable Terminations and Cable Splices 
1. 3M. 
2. Raychem. 
3. RTE. 

MATERIALS 

Medium-Voltage Cable 
1. Description: NEMA WC 8;  ethylene propylene rubber 

insulated cable. 
2.  Voltage: 15 kV, ungrounded. 
3. Conductor: Copper, concentric, stranded with foil 

4 .  Construction: Single conductor with metal tape 

5. Insulation Level: 133 percent. 
6. Insulation Jacket: PVC, 80 mils minimum thickness. 

conductor shield. 

insulation shielding. 

Cable Terminations and Cable Splices 
1. Description: IEEE 4 8 ;  Class 1, cable termination in 

kit form with stress cone, shield ground connection, 
and accessories and molds required for proper 
application. 

Tape Termination and Splices 
1. Description: IEEE 48 ;  Class 1, tape termination kit 

with semi-conductive tape, stress control tape, 
splicing tape, vinyl plastic.tape, stress cone, 
mechanical ground straps, and cable preparation kit. 

EXECUTION 

SITE CONDITIONS 

Verify existing conditions prior to beginning 
installation. Notify FDF if conditions affect the work 
specified or indicated on drawings. 

PREPARATION 

Use swab to clean ducts before pulling cables. 
Run mandrel through duct to confirm absence of pinch 
points or obstructions. 
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3 . 3  

A. 

B.  

C. 

D. 

E. 

F. 

G. 

3 . 4  

A. 

B.  

C. 

D. 

E. 

ERECTION/INSTALLATION/APPLICATION 

Conform to requirements of NFPA 70 and ANSI C2. 

Install cable and accessories in accordance with 
manufacturer's instructions. 

Avoid abrasion and other damage to cables during 
installation. 

Use suitable lubricants and pulling equipment. 

Do not exceed manufacturer's recommended maximum cable 
pulling tensions and minimum bending radius. 

Ground cable shield at each termination and splice. 

Label each cable on both ends with phase A, B, or C as 
determined by testing required herein. 

QUALITY CONTROL 

Furnish products listed and classified by UL as suitable 
for purpose specified and shown. 

Inspect exposed cable sections for physical damage. 

Inspect cable for proper connections as shown on the 
contract drawings. 

Inspect shield grounding, cable supports, and 
terminations for proper installation. 

Perform DC high potential test of each conductor in 
accordance with NEMA WC 8 and/or NETA ATS. Ground other 
conductors in the circuit during the test. Perform test 
on existing cable after installation. Perform test on 
new 15kV cable before making tap onto existing cable. 

Date: 05/30/97 
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New Cables 15 kV 

F. Apply test voltage in at least 10 equal incremental 
increases to maximum test voltage. 

Maximum Voltage 10 Increments of: 

65 kV 6.5 kV 

Existing Cables ll 13.2 kV 49 kV 4.9 kV 

G. Record leakage current at each increment, allowing for 
charging current decay. 

H. 

I. 

J. 

K. 

Hold maximum test voltage for 10 minutes. 

Test Reports: Record results of cable test in tabular 
form, in plots of current versus voltage for incremental 
voltage steps, and current versus time at 30-second 
intervals at maximum voltage. Submit for approval. 

Prior to connection to pole mounted bare conductors, test 
phase rotation of cables to assure that phase A, B, and C 
are aligned as indicated. 

Inspection and testing shall be by Subcontractor and may 
be observed by FDF. 

END OF SECTION 
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SECTION 16170 
. GROUNDING AND BONDING 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Grounding electrodes and conductors. 

B. Equipment grounding conductors. 

C. Bonding. 

D. Fence grounding. 

1.2 RELATED SECTIONS 

A. Section 01000 - General Requirements. 

B. Section 01011 - Submittals Listing. 

C. Section 15170 - Motors. 

D. Section 16050 - Basic Electrical Materials and Methods. 

E. Section 16370 - Overhead Power Distribution. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. InterNational Electrical Testing Association (NETA) : 
1. NETA ATS-95 Acceptance Testing 

Specifications for Electrical 
Power Distribution Equipment 
and Systems. 

B. National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edition. 
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C. Underwriters Laboratories, Inc. (UL): 
1. UL 467-93 UL Standard for Safety 

Grounding and Bonding 
Equipment. 

2. Electrical Construction Materials Directory-95. 

1.5 SYSTEM DESCRIPTION 

A. Rod electrode and grounding connections. 

B. 

1.6 

A. 

B. 

C. 

1.7 

A. 

B. 

Grounding System Resistance: 5 ohms maximum. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Provide certification of ground testing 
instrumentation. 

Provide record of as-built locations of grounding 
electrodes, if grounding electrodes are required. 

QUALITY ASSURANCE PROGRAM 

Conform to requirements of NFPA 70. 

Furnish products listed in the UL Electrical 
Construction Materials Directory as suitable for the 
purpose specified and indicated. 

C. Provide certification of ground testing instrumentation 
according to NETA ATS. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A .  Acceptable Manufacturers 
1. Mechanical Connectors 

a. Burndy. 
b. Ideal. 
c. Ilsco. 
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2.2 

A. 

B. 

C. 

D. 

PART 3 

3.1 

A. 

B.  

3.2 

A. 

B. 

2. Exothermic Connections 
a. Cadweld. 
b. Thermoweld. 

MATERIALS 

Rod Electrode 
1. Copper-clad steel, 3/4-inch diameter, 10-foot 

length. 

Mechanical Connectors 
1. Bronze. 

Wire 
1. Stranded copper. 

a. Grounding Conductor: 
requirements. 

Grounding and bonding materials 
467. 

Size to meet NFPA 70 

shall conform to UL 

EXECUTION 

SITE CONDITIONS 

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

Verify that underground utilities will not interfere 
with the proposed rod locations prior to driving rod 
electrodes. 

ERECTION/INSTALLATION/APPLICATION 

Install products in accordance with manufacturer's 
instructions. 

Install additional rod electrodes as required to 
achieve specified resistance to ground. 
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C. Equipment Grounding Conductor: Provide separate, 
insulated conductor with each feeder and branch circuit 
raceway. Terminate each end on suitable lug, bus, or 
bushing. 

D. Connect ground conductors to reinforcing bars in 
foundation before pouring concrete. Tie to structural 
steel members when they are installed, by exothermic 
connection. 

E. Ground metal equipment enclosures by attachment to 
ground rod system, the building steel, or existing 
periphery grounding system. 

F. Ground pole-mounted equipment and static line 
conductors as indicated on the drawings. 

G. Drive ground rods until the top is 12 inches below 
grade. 

H. Fence Grounding: Fences shall be grounded with a 
ground rod at each fixed gate post and at each corner 
post: 
1. Drive ground rods as indicated. 
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 
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. 
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3.3 QUALITY CONTROL 

Date: 05/30/97 
I Rev.: 0 RE: TF 

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 if required, and submit to FDF. 
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. 
Measure resistance at each pole and at each 480 V 
service as a minimum. Provide written test reports 
indicating overall resistance to ground and resistance 
of each electrode to ground. 

END OF SECTION 
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SECTION 16311 
PRIMARY SWITCHGEAR 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. . Provision, installation, and testing of outdoor primary 
switchgear containing: 
1. 15 kV fused disconnect switch. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

B. Section 16118 - Underground Ductbanks. 

C. Section 16121 - Medium-Voltage Cable. 

D. Section 16170 - Grounding and Bonding. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American National Standards Institute (ANSI) : 
1. ANSI C37.20.3-87 Metal-Enclosed Interrupter 

(Rev. 1992) Switchgear. 

B. Institute of Electrical and Electronics Engineers (IEEE): 

Carbide Surge Arresters for AC 
Power Circuits. 
Standard Test Procedures and 
Requirements for High-Voltage 
AC Cable Terminations. 

1. IEEE C62.1-89 Standard for Gapped Silicon- 

2. IEEE 48-96 
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C. InterNational Electrical Testing Association (NETA) : 
1. NETA ATS-95 Acceptance Testing 

Specification for Electrical 
Power Distribution Equipment. 

D. National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

1.5 

A .  

SYSTEM DESCRIPTION 

Three phase, 60 Hz outdoor primary metal enclosed switch 
shall be provided, installed, and tested as indicated on 
drawings. 
switchgear on the medium voltage side of unit substation 
N18-1, supplied by Siemens - I T E .  Nameplate information 
follows: 
1. Switchboard Type 

Switch shall be an addition to primary 

Series: HV 
S.O.: 17 16472- 1 
System: 13.2 kV, 3 phase, 3 wire, delta, 

600 A Bus 
The switch enclosure shall be equipped with a cable exit 
"top hat" compartment, dimensions as indicated and with 
an oversized cable compartment 18 inches deeper than that 
of the original switchgear. 
with a connection kit of minimum 600 A capacity for bus 
connection to original switch as indicated. Switch shall 
be. configured for future reversal of power flow by 
reversing line and load connections from those indicated. 
(i.e., in the future, the overhead line will be connected 
to the line or source side of the switch and the 
connection to N18-1 will become the load side of the 

Switch shall be furnished 

switch. ) 
Final field testing shall be provided upon completion of 
the primary switchgear installation. Testing will be 
performed by a testing firm as a subcontractor to the 
installation subcontractor. 
certified according to NETA ATS. 

B. 

The testing firm shall be 

1.6 SUBMITTALS 

A .  Provide submittals as required by Section 01011. 
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B. 

1.7 

A .  

B. 

1.8 

A .  

PART 2 

2.1 

A. 

2 . 2  

A. 

Date : 
Rev. : 

Provide product data for equipment and materials 
specified. Include catalog sheets and drawings showing 
voltage, ratings, impedances, normal and short-circuit 
current ratings, dimensions, enclosure, and other 
relevant details. 

QUALITY ASSURANCE 

Manufacturer: Company specializing in manufacturing the 
products specified in this section, with minimum 5 years 
documented experience. 

Conform to requirements of NFPA 70 .  

DELIVERY, STORAGE, AND HANDLING 

Protect switchgear from moisture and debris. Provide 
auxiliary heating in switchgear. 

PRODUCTS 

MANUFACTURERS 

Siemens Energy & Automation, Inc. only for compatibility 
and bus connection to existing installed equipment 
(substation N18-1). Local representative is Nick 
Soldano, 4770 Duke Drive, Suite 381, Mason, OH 45040 
(513-398-9288). 

PRODUCTS/EQUIPMENT 

Primary Switchgear 
1. Description: fused air interrupter load break 

switch, conforming to ANSI C37.20.3. Switch 
shall be compatible for bus connection as 
indicated to primary switch of existing substation 
noted in 1.5. 

2. Construction: Outdoor. 
3. Finish: Manufacturer's standard acrylic enamel 

over external surfaces. Coat internal surfaces 
with minimum one coat corrosion-resisting paint, 
or plate with cadmium or zinc. 

4. Main Buses: Copper. 

05/30/97 
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5. 

6. 
7. 
8. 
9. 

10. 
11. 

12. 

13. 

Incoming cable terminals: For incoming circuits, 
15 kV, 133 percent insulation, shielded, copper 
l/c 350 kcmil cables per phase. Provide insulated 
or grounded, physical isolation for cable 
terminals from load and line side of switch. 
Voltage: 13.2 kV, three phase, 60 Hz. 
Maximum Design Voltage: 15 kV. 
Basic Impulse Level: 95 kV. 
Continuous and short-circuit current ratings: As 
furnished with substation N18-1. 
Furnish 6 fuses for switches. 
Provide spring-charged stored energy mechanism, 
manually charged. 
Enclosure: Weatherproof for outdoor use, 
ventilated and gasketed with padlocking features. 
Surge Arresters: IEEE C62.1, distribution class 
for ungrounded system, factory connected to 
incoming cable terminals. 

2.3 ACCESSORIES 

A. Incoming Cable Terminations: Conform to IEEE 48. 

B. Nameplates: White with black lettering, fastened with 
screws. 

C. Space Heaters: 120 volt, sized by Manufacturer; 
compatible with heaters provided for existing substation 
N18-1. 

2.4 SOURCE QUALITY CONTROL 

A. Testing: Perform factory acceptance tests for each 
section of the switchgear as required by relevant 
national standards cited in Article 2.2. Tests may be 
witnessed by FDF. 
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PART 3 'EXECUTION 

3.1 

A. 

3.2 

' A. 

B. 

C. 

D. 

3 . 3  

A. 

EXAMINATION 

Coordinate construction of foundation anchors and 
embediments with the specific requirements of the 
equipment. 

Coordinate construction of foundation anchors and 
embediments with the specific requirements of the 
equipment. 

ERECTION/INSTALLATION/APPLICATION 

Install in accordance with manufacturer's instructions. 

Install line and ground connecting conductors associated 
with surge arresters according to NFPA 70 and 
manufacturer's instructions. 

Provide new engraved plastic nameplates, white lamicoid 
with black core mounted on outside of each cubicle, 
identifying equipment served, as indicated on the single- 
line diagrams. Letters shall be 5/16 inch high. 

Connect space heater in switch to power source in 
existing substation N18-1. Wire according to 
manufacturer's instructions. 

FIELD QUALITY ASSURANCE 

Perform operational and final acceptance testing on 
switchgear to verify operation and field wiring 
connections after installation. Testing will be performed 
by a testing firm as a subcontractor to the installation 
subcontractor. Testing firm shall be certified according 
to NETA ATS. Testing shall conform to applicable 
sections of NETA ATS. 

END OF SECTION 
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SECTION 1 6 3 7 0  
OVERHEAD POWER DISTRIBUTION 

PART 1 GENERAL 

SECTION INCLUDES 1.1 

Poles. A. 

B. Crossarms. 

C. Pole hardware. 

Insulators. D. 

E. Line conductors. 

Arresters and cut-outs. F. 

G. Pole-mounted load interrupting disconnect switches. 

Fuses for cut-outs and switches. H-. 

I. Pole-mounted distribution transformers. 

J. Anchors. 

1.2 RELATED SECTIONS 

Section 01000 - General Requirements. A. 

Section 01011 - Submittals Listing. B. 

Section 1 6 0 5 0  - Basic Electrical Materials and Methods. C .  

Section 1 6 1 7 0  - Grounding and Bonding. D. 

REFERENCE DRAWINGS 1.3 

See Section 01012 for the Schedule of Drawings. A. 

0 5 L 3 0 / 9 7  
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1.4 REFERENCES 

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

1996 Edition. 

6. ANSI C37.30-92 

7. ANSI C135.1-79 

8. ANSI C135.22-88 

9. ANSI 05.1-92 

€3.. American National Standards Institute (ANSI) : 
1. ANSI C2-97 National Electrical 

Safety Code. 
2. ANSI C29.2-92 Insulators - Wet-Process 

Porcelain and Toughened 
Glass - Suspension Type. 

3. ANSI C29.4-89 Wet-Process Porcelain 
Insulators - Strain Type. 

4. ANSI C29.5-84 Wet-Process Porcelain 
Insulators - Low and 
Medium Voltage Types. 

5 .  ANSI C29.7-92 Porcelain Insulators - 
High Voltage Line-Post 

Definitions and 
Requirements for 
High-Voltage Air 
Switches, Insulators, and 
Bus Supports. 
Galvanized Steel Bolts 
and Nuts for Overhead 
Line Construction. 
Zinc-Coated Ferrous Pole- 
Top Insulator Pins with 
Lead Threads for overhead 
Line Construction. 
Wood Poles Specifications 
and Dimensions. 

Type - 
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C. 

D. 

E. 

2. ASTM A475-95 

3. ASTM A675/A675M 
Rev. A-90 

4. ASTM B231-95 

5 .  ASTM B232-92 

6. ASTM B2-94 

7. ASTM D698-91 

American Society for Testing and Materials (ASTM): 
1. ASTM A36/A36M-96 Standard Specification 

for Carbon Structural 
Steel. 
Standard Specification 
for Zinc-Coated Steel 
Wire Strand. 
Steel Bars, Carbon, 
Hot-Wrought, Special 
Quality, Mechanical 
Properties. 
Concentric-Lay-Stranded 
Aluminum 1350 Conductors. 
Standard Specification 
for Concentric-Lay- 
Stranded Aluminum 
Conductors, Coated-Steel 
Reinforced (ACSR) . 
Medium-Hard Drawn Copper 
Wire 
Test Method for 
Laboratory Compaction 
Characteristics of Soil 
Using Standard Effort 
(12,400 ft-lbf/ft3). 

American Wood-Preservers Association (AWPA) : 
1. AWPA C4-89 Poles - Pressure Process. 
2. AWPA C25-89 Standard for the 

Preservative Treatment of 
Crossarms by the Pressure 
Process. 

Institute of Electrical and Electronics Engineers 
(IEEE) : 
1. IEEE C62.11-93 

Date: 05/30/97 
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F. 

G. 

1.5 

A. 

1.6 

A. 

B. 

National Electrical Manufacturers Association (NEMA): 
1. NEMA LA 1-92 Surge Arresters. 
2. NEMA WC 7-88 Cross-Linked 

Thermosetting 
Polyethylene-Insulated 
Wire and Cable for the 
Transmission and 
Distribution of 
Electrical Energy. 

Underwriters Laboratories, Inc. (UL): 
1. UL 96-94 UL Standard for Safety 

Lightning Protection 
Components. 

2. Electrical Construction Materials Directory-95. 

SYSTEM DESCRIPTION 

Poles specified herein shall be furnished by FDF for 
installation by Subcontractor. Existing poles to be 
removed shall be returned to FDF. 

QUALITY ASSURANCE PROGRAM 

Installing Subcontractor: Company specializing in 
manufacturing products specified in this section with a 
minimum of 3 years experience. Experience of the past 
3 years shall include 3 different medium voltage aerial 
pole line installations each of at least 5,000 circuit 
feet. 

Conform to requirements of NFPA 70 and ANSI C2. 

C. Furnish products, where available, listed in the UL 
Electrical Construction Materials Directory, as 
suitable for the purpose specified and indicated. 

D. Installation shall comply with ANSI C2, Heavy Loading 
District, Grade B Construction. 
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1.7 

A. 

B. 

C. 

PART 2 

2.1 

A. 

B. 

DELIVERY, STORAGE, AND HANDLING 

Protect poles from damage and decay by stacking to 
provide free circulation of air. Maintain 1 foot (300 
mm) minimum spacing between bottom pole and ground or 
ground vegetation. Do not store poles above decayed or 
decaying wood. 

Stack poles stored for more than 2 weeks on decay- 
resistant skids arranged to support poles without 
noticeable pole distortion. 

Handle treated poles with tools which will not produce 
an indentation greater than 1 inch (25 mm) deep. Do 
not drag treated poles along ground. Do not apply 
tools to that section of treated poles between 1 foot 
(300 mm) above and 2 feet (600 mm) below ground line. 

PRODUCTS 

MATERIALS 

Poles 
1. Wood Poles: ANSI 05.1; treated southern pine poles 

of length and class indicated. 
2. Select poles for straightness, minimum sweeps, and 

short crooks. 
3. Preservative: ANSI 05.1 and AWPA C4, 

Pentachlorophenol. 
4. Apply preservative to poles as required by AWPA C4 

with minimum net retention of 12 lbs/ft3 (285 
kg/m3). Obtain complete sapwood penetration. 

Cros sarms 
1. Crossarms: Straight-grained southern pine, free of 

twists to within 0.1 inch per foot of length, with 
bends and twists in only one direction. 

AWPA C25 with minimum net retention of 8 lbs/cu ft 
(190 kg/cu m) . 

2. Apply preservative to crossarms as required by 

3. Crossarm Dimensions: as indicated. 
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C. 

D. 

E. 

Pole 
1. 

2. 

3. 
4. 

5. 
6. 
7. 

8. 

9. 

10. 
11. 

12. 

13. 
14. 

Hardware 
Miscellaneous Pole Hardware: Hot-dipped galvanized 
after fabrication. 
Crossarm Braces: Flat structural steel zinc coated 
to ASTM A675, span, as indicated, formed in one 
piece from 1/4 by 1-1/4 inch steel. 
Eye Bolts and Nuts: ANSI C135.1. 
Ground Rods: Copperweld 3/4 inch O.D. by 10 foot - 
0 inches long. 
Butt Plate: Copper. 
Pole-top Insulator Pins: ANSI C135.22. 
Hot-line Clamps: Screw type with concealed 
threads. Fill thread chamber with 
corrosion-resistant compound. 
Bail Clamps: Self clamping type. Fill contact 
grooves corrosion-resistant compound. 
Guy Strand: High strength, seven-strand steel 
cable galvanized to ASTM A475, Class A or B. 
Guy Termination: Preformed wire type. 
Guy Guards: 8-foot (2 m) long plastic, colored 
yellow. 
Ground Wire: Soft drawn solid copper conductors, 4 
AWG minimum size. 
Air Terminal: UL 96; 18-inch copper air terminal. 
Guy Adapter: Tripleye. 

Insulators 
1. Insulators: Radio interference free wet process 

porcelain insulators with minimum wet flashover 
rating of 80 kV. 

2. Line Post Insulators: ANSI C29.7; Class 57.1. 
3. Suspension Insulators: ANSI C29.2; Class 52.9. 
4. Pin Insulators: ANSI C29.5; Class 55.5. 
5. Guy Strain Insulators: ANSI C29.4; Class 54.1. 

Line Conductors 
1. Medium-voltage Line Conductors: Bare aluminum 

conductor steel reinforced, size as indicated: 
ASTM B232. Bare aluminum conductor, size as 
indicated: ASTM B231. Medium drawn copper wire, 
size as indicated: ASTM B2. 

Date: 05/30/97 
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F. Arresters and Cutouts 
1. Combination Surge Arresters/ Fuse cutouts: 

arranged for crossarm mounting. Arresters, IEEE 
C62.11, metal oxide, RMS rating shall be 15 kV. 
Fused Cutouts, ANSI C37.42, drop-out type, rated 
110 kV BIL, 200 A continuous current and adequate 
for interrupting rating of fuses specified herein. 
Where indicated, arresters or cut-outs may be used 
and furnished individually. 

G. Pole-mounted load interrupting disconnect switches 
1. Pole-mounted switch shall be vertical or 

horizontal as indicated, three-pole gang operated, 
with a padlock arrangement for locking in both 
open and closed positions. Steel parts shall be 
hot-dip galvanized. Operating rods shall be 
isolated from the switch by an insulating link or 
section located as close to the switch as 
possible. Switch shall be designed for double 
crossarm mounting and for breaking a 3/4-inch 
coating of ice before contacts are opened or 
closed. Switch shall be rated 110 kV BIL and 
comply with ANSI C37.30 for voltage and current 
requirements indicated. 

H. Fuses for cut-outs and pole mounted load interrupting 
disconnect switches. 
1. Fuses: Type K, rated as indicated; minimum 

symmetrical interrupting rating at 13.2 kV, 10 kA 
for cut-outs and 12.5 kA for disconnect switches. 

Date: 05/30/97 
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I. 

J. 

PART 3 

3.1 

A. 

B. 

3.2 

A .  

B. 

C. 

Pole-Mounted Distribution Transformers 
1. ANSI C57.12.20, single phase, oil filled, self- 

cooled with primary bushings and secondary 
terminations, Basic Impulse Level of 125 kV, 
temperature rise of 65 degrees C above 30 degrees 
C ambient, ratings as indicated. Transformers 
shall be rated for 14.4 kV minimum in the delta 
primary configuration indicated. Provide standard 
primary taps with externally-operated tap changer. 
Taps shall be full current, two at 2-1/2 percent 
each above and two at 2-1/2 percent each below 
normal voltage. Provide standard accessories with 
dial type thermometer. 

Anchors 
1. Helical Screw Anchors: Galvanized steel, 

ASTM A36/36M. 

EXECUTION 

SITE CONDITIONS 

Verify that field measurements are as shown on 
drawings. 

Verify that there are no underground utilities located 
below the poles prior to installation. 

ERECTION/INSTALLATION/APPLICATION 

Install products in accordance with manufacturer's 
instructions. 

Plug unused holes in poles using treated wood dowel 
pins. Treat field-cut gains and field-bored holes with 
preservative. 

Shorten poles when required by cutting from top end. 
Apply hot preservative to shortened end of pole. 

Date: 05/30/97 
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D. a 

E. 

F. 

G. 

H. 

I. 

Set poles in straight line. Place curved poles with 
curvature in line with lead pole. Maintain an even 
grade. 

Dig setting holes large enough to permit use of power 
tampers to full depth. Place earth in maximum 6-inch 
(150 mm) layers and pack to 95 percent density per ASTM 
D698. 

Rake poles located at corners, angles, and dead ends so 
that poles are vertical after line installation. 

Do not install poles along the edge of cuts and 
embankments or where soil may be washed out. 

Identify each pole using aluminum marker stamped with 
characters 2-1/2 inches (60 mm) high, minimum. Locate 
to provide maximum visibility from roadway and fasten 
with aluminum nails. Obtain identifying numbers from 
FDF . 

Minimum depths in normal firm ground, measured from 
lower side of pole: " STRAIGHT LINES 

DEPTH AT CURVES, 
CORNERS, AND POINTS 

OF EXTRA STRAIN 
5 1-6" 

J. Set crossarms at right angles to line for straight 
runs; and to bisect the angle of turns in line 
direction. 

Date: 05/30/97 16370 WBS No.: 1.1.1.1.2.3.6 
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K. 

~ _ _  

L. 

M. 

N .  

Provide two braces for each crossarm. 

Install conductors 
required by ANSI C2 
- 20 inches, phase 
480 V conductors - 
conductors, 8 feet. 
phase A ,  B, C from 

to ANSI C2. Maintain clearances 
, ,  except as follows: phase to phase 
to ground - 16 inches, above roads, 
2 3  feet, over buildings, all 
Conductor arrangement shall be 

north to south and from east to west 
~ 

for horizontal construction. 

Conductor taps shall be made with bail clamps and hot 
line connectors using compression connectors. 
shall not be made directly on line conductors. Make 
aluminum connections to copper or other material using 
only splices, connectors, lugs, or fittings designed 

Taps 

for that specific purpose. 

Install guys and anchors according to ANSI C2 
requirements. 

0. Use small diameter steel probe to verify area is free 
of underground obstructions prior to installation of 
anchors. 

P. Bond metal enclosures on poles to pole ground wire in 
accordance with NFPA 7 0 ,  ANSI C2 and manufacturer's 
instructions. 

Q. After initial energizing of transformers, measure the 
secondary voltage and adjust to nominal voltage by 
changing taps. 

END OF SECTION 
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PART 1 

1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

1.3 

A. 

1.4 

A. 

B. 

SECTION 16462 
DRY TYPE TRANSFORMER/PANELBOARDS 

GENERAL 

SECTION INCLUDES 

Dry type, two-winding transformers integrated with 
primary and secondary main breakers and feeder 
breakers. 

RELATED SECTIONS 

Section 01000 - General Requirements. 
* 

Section 01011 - Submittals Listing. 

Section 16050 - Basic Electrical Materials and Methods. 

Section 16170 - Grounding and Bonding. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

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

Specifications f o r  
Electrical Power 
Distribution Equipment 
and Systems. 

National Electrical Manufacturers Association (NEMA): 
1. NEMA AB 1-93 Molded Case Circuit 

Breakers and Molded Case 
Switches. 

2. NEMA PB 1-90 Panelboards. 

Date: 05/30/97 16462 WBS No: 1.1.1.1.2.3.6 
Rev.: 0 RE: TPF 1 of 6 SCEP/165/SWU/SITE 

29L2 



C. 

D. 

1.5 

A. 

B. 

C. 

3. NEMA PB 1.1-91 

4 .  NEMA ST 20-92 

5. NEMA 250-91 

General Instructions for 
Proper Installation, 
Operation, and 
Maintenance of 
Panelboards Rated 600 
Volts or Less. 
Dry Type Transformers for 
General Applications. 
Enclosures for Electrical 
Equipment (1000 Volts 
Maximum). 

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

1996 EdLtion. 

Underwriters Laboratories, Inc. (UL) : 
1. Electrical Construction Materials Directory-95. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Product Data: Include outline and support point 
dimensions of enclosures and accessories; unit weight; 
voltage; kVA, number of phases, impedance ratings, and 
characteristics; X/R ratio; tap configurations; 
insulation system type; rated temperature rise; and 
main bus ampacity, integrated short circuit ampere 
rating, circuit breaker, arrangement, and sizes. 

Transformer Test Reports: 
1. Factory Test: NEMA ST 20. Indicate loss data: 

efficiency at 25, 50, 75, and 1 0 0  percent rated 
loads; and sound level. 

voltages as measured. 
2. Field Test: Indicate primary and secondary 

1.6 QUALITY ASSURANCE PROGRAM 

A. Conform to requirements of NFPA 70. 
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B. 

1.7 

A. 

B. 

C. 

D. 

PART 2 

2.1 

2 . 2  

A. 

B. 

C. 

A. 

Furnish products iisted in the UL Electrical 
Construction Materials Directory for the purpose 
specified and indicated. 

DELIVERY, STORAGE, AND HANDLING 

Deliver transformers/panelboards individually wrapped 
for protection and mounted on shipping skids. 

Accept transformers/panelboards on site. Inspect for 
damage. 

Store in a clean, dry space. Maintain factory wrapping 
or provide an additional heavy canvas or heavy plastic 
cover to protect units from dirt, water, construction 
debris , and traffic . 

Handle in accordance with manufacturer's written 
instructions. Lift only with lugs provided for the 
purpose. Handle carefully to avoid damage to 
transformer/panelboards' internal components, 
enclosure, and finish. 

PRODUCTS 

MANUFACTURERS 

Siemens. 

Westinghouse. 

Square D. 

EQUIPMENT 

Two-winding transformers 
1. Description: NEMA ST 20, factory-assembled, air- 

cooled, dry type transformers; ratings as 
indicated on contract drawings. 

rise for rated kVA as follows: 
a. 1-30 kVA: Class 185 with 115 degrees C rise. 

2. Insulation system and average winding temperature 

Date: 0 5 / 3 0 / 9 7  
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B. 

3 .  

4 .  

5. 

6. 
7 .  

8. 
9. 

10. 

11. 

12. 

b. 16-500 kVA: Class 220 with 115 degrees C 

Case Temperature: 
above ambient at warmest point. 
Winding Taps: 
a. Transformers: NEMA ST 20. Transformers 

rise. 
Do not exceed 40 degrees C rise 

shall have four full current taps, two at 2- 
1/2 percent each above and two at 2-1/2 
percent each below normal voltage. 

Sound Levels: 
3 feet. 
Basic Impulse Level: 10 kV. 
Ground core and coil assembly to enclosure by 
means of a visible, flexible copper grounding 
strap. 
Mounting: 
Coil Conductors: Continuous windings with 
terminations brazed or welded. 
Enclosure: NEMA ST 20. Provide lifting eyes or 
brackets. 
Isolate core and coil from enclosure, using 
vibration-absorbing mounts. 
Nameplate: 
capacity based on rated allowable temperature 
rise. 

NEMA ST 20, not to exceed 85 dBA at 

Suitable for wall or floor mounting. 

Include connection data and overload 

Branch Circuit Panelboards 
1. 

2. 

3 .  

4 .  

5. 

6. 

7 .  

Lighting and Appliance Branch Circuit Panelboards: 
NEMA PB 1; circuit breaker type. 
Enclosure: NEMA PB 1; Type 3R conforming to NEMA 
250. 
Cabinet Size: As shown on manufacturer‘s 
drawings. 
Cabinet Front: 
hinge. 
Provide an integrated unit with transformer. 
Finish in manufacturer’s standard gray enamel. 
Provide panelboards with copper bus, ratings as 
scheduled on drawings. 
in each panelboard. 
Minimum Integrated Short Circuit Rating: 
amperes rms symmetrical. 

Hinged cover with paddle lock 

Provide copper ground bus 

1 0 , 0 0 0  
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8. Molded Case Circuit Breakers: NEMA AB 1; plug-on 
type thermal magnetic trip circuit breakers, with 
common trip handle for all poles, rated for 75 
degrees C copper conductors. Provide circuit 
breakers UL listed as Type SWD for lighting 
circuits. Provide UL Class A ground fault 
interrupter circuit breakers where required. 
Provide 20 percent spare breakers installed in the 
panelboard. 

PART 3 EXECUTION 

3.1 ERECTION/INSTALLATION/APPLICATION 

A. Install transformer/panelboards in accordance with NEMA 
PB 1.1. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

Install plumb, and in accordance with manufacturer's 
instructions, and as indicated on contract drawings. 

Height: 6 feet, 6 inches to top of transformer 
section. 

Provide grounding connections in accordance with 
Section 16170. 

Provide filler plates for unused spaces in panelboards. 

Provide typed circuit directory for each branch circuit 
panelboard. Revise directory to reflect circuiting 
changes required to balance phase loads. 

Provide engraved plastic nameplates identifying 
transformer/panelboard equipment number. 

After initial energizing of transformers, measure the 
secondary voltage and adjust to nominal voltage by 
changing taps. 

3.2 QUALITY CONTROL 

, A. Test according to general requirements of Section 16050 
and to the relevant requirements of NETA ATS. 
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B. 

C. 

D. 

Visual and Mechanical Inspection: Inspect for physical 
damage, proper alignment, anchorage, grounding, and 
,conformance of installation to contract documents and 
manufacturer's instructions. Check tightness of wiring 
and mounting connections for circuit breakers and 
transformer prior to energizing. 

Record primary and secondary voltages; submit to FDF. 

Measure steady state load currents at each panelboard 
feeder. Rearrange circuits in the panelboard to 
balance the phase loads to within 20 percent of each 
other. Maintain proper phasing for multi-wire branch 
circuits. 

END OF SECTION 
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PART 1 

1.1 

A. 

1.2 

1.3 

1.4 

A. 

B. 

C. 

A. 

A. 

B. 

SECTION 16470 
PANELBOARDS 

GENERAL 

SECTION INCLUDES 

Power panelboards. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals. 

Section 16050 ,- Basic Electrical Materials and Methods. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

National Electrical Manufacturers Association (NEMA): 
1. NEMA AB 1-93 Molded Case Circuit Breakers 

2. NEMA PB 1-90 Panelboards. 
3. NEMA PB 1.1-91 General Instructions for 

and Molded Case Switches. 

Proper Installation, 
Operation, and Maintenance of 
Panelboards Rated 600 Volts or 
Less. 
Enclosures for Electrical 
Equipment (1000 Volts 
Maximum). 

4. NEMA 250-91 

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

Specifications for Electrical 
Power Distribution Equipment 
and Systems. 
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C. National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

D. 

1.5 

A. 

1.6 

A. 

B. 

1.7 

A. 

PART 2 

2.1 

A. 

B. 

C. 

2 . 2  

A. 

Underwriters Laboratories, Inc. (UL): 
1. Electrical Construction Materials Directories-95. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

QUALITY ASSURANCE PROGRAM 

Conform to requirements of NFPA 70. 

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

PROJECT CONDITIONS 

Pro] ect Record Documents: 
1. Record actual locations of products; indicate actual 

branch circuit arrangement. 

PRODUCTS 

MANUFACTURERS 

Siemens. 

Westinghouse. 

Square D. 

EQUIPMENT 

Circuit Breaker Panelboards: 
1. Circuit Breaker Panelboards: NEMA PB 1, circuit 

breaker type. 

WBS.No: 1.1.1.1.2.3.6 
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2 .  Panelboard Bus: Copper, r a t i n g s  a s  i n d i c a t e d  on 
c o n t r a c t  drawings. Provide copper ground bus i n  each 
panelboard. Incoming bus sha l l  have lugs  s u i t a b l e  
f o r  cables  ind ica t ed .  

amperes r m s  symmetrical, o r  a s  i n d i c a t e d  on c o n t r a c t  
drawings. 

4 .  Molded Case C i r c u i t  Breakers:  NEMA AB 1, bol t -on  
type,  thermal magnetic t r i p  c i r c u i t  b reakers  w i t h  
common t r i p  handle f o r  a l l  po le s ,  lockable  using 
e x t e r n a l  devices .  Provide U L - l i s t e d  c i r c u i t  
b reakers .  Provide UL Class  A ground f a u l t  
i n t e r r u p t e r  c i r c u i t  breakers where scheduled. 
Breakers s h a l l  have lugs  s u i t a b l e  f o r  cab le s  
ind ica t ed .  

(ou tdoor ) .  

3 .  Minimum In teg ra t ed  Short  C i r c u i t  Rating: 1 8 , 0 0 0  

5. Enclosure: NEMA 2 5 0 ,  Type 1 2  ( indoor)  o r  Type 3 R  

6 .  Cabinet B o x :  6 inches deep; 20  inches w i d e .  
7 .  Cabinet Front:  Surface cab ine t  f r o n t  w i t h  concealed 

t r i m  clamps, concealed h inge ,  and f l u s h  lock ,  keyed 
a l i k e .  F in ish  i n  manufacturer ' s  s tandard  gray 
enamel. 

PART 3 EXECUTION 

3.1 ERECTION/INSTALLATION/APPLICATION 

A .  I n s t a l l  panelboards i n  accordance w i t h  NEMA PB 1.1. 

B .  I n s t a l l  panelboards ho r i zon ta l  and plumb. I n s t a l l  i n  
accordance w i t h  manufacturer 's  i n s t r u c t i o n s .  

C .  Height:  6 feet  t o  top  of panelboard. 

D .  I n s t a l l  panelboards as i n d i c a t e d  on c o n t r a c t  drawings. 

E .  Provide f i l l e r  p l a t e s  f o r  unused spaces i n  switchboards 
and panelboards. 

Date: 0 5 / 3 0 / 9 7  
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F. 

G. 

H. 

3.2 

A. 

B. 

C. 

D. 

Provide typed circuit directory for each branch circuit 
panelboard. Revise directory to reflect circuiting 
changes required to balance phase loads. 

Provide engraved plastic nameplates. 

Provide working clearance in accordance with NFPA 7 0 ,  
minimum 36  inches from front. 

QUALITY CONTROL 

Measure steady state load currents at each panelboard 
feeder. Rearrange circuits in the panelboard to balance 
the phase loads to within 20 percent of each other. 
Maintain proper phasing for multi-wire branch circuits. 
Submit recordings of steady load currents after 
balancing. 

Visual and Mechanical Inspection: Inspect for physical 
damage, proper alignment, anchorage, and grounding. 
Check proper installation and tightness of connections 
for circuit breakers. 

Inspect and test accordance with NETA ATS except 
Section 4.  

Perform inspections and tests listed in NETA ATS, 
Section 7 . 4  for switches, Section 7 . 5  for circuit 
breakers. 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

C. 

D. 

E. 

1.2 

A. 

B. 

SECTION 16500 
LIGHTING 

GENERAL 

SECTION INCLUDES 

Luminairies and lampholders. 

Ballasts. 

Lamps. 

Exit signs. 

Emergency lighting units. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 

C. Section 16050 - Basic Electrical Materials and Methods. 

1.3 REFERENCE DRAWINGS 

A .  See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES 

A. National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

2 .  NFPA 101-94 Code for Safety to Life from 
Edition. 

Fire in Buildings and 
Structures. 

B. National Electrical Manufacturer’s Association (NEMA): 
1. NEMA WD 6-88 Wiring Devices - Dimensional 

Requirements. 
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C. American National Standards Institute (ANSI): 
1. ANSI C82.4-92 Ballasts for High Intensity 

Discharge and Low Pressure 
Sodium Lamps (Multiple Supply 
Type) . 

D. Underwriters Laboratories, Inc. (UL): 
1. Electrical Construction Materials Directory - 1995 

1.5 SUBMITTALS 

A. Provide submittals as required by Section 01011. 

B. Product Data: Provide dimensions, ratings, and 
performance data including photometric and beamspread 
plots. 

1.6 

A. 

B. 

C. 

QUALITY ASSURANCE PROGRAM 

Conform to requirements of NFPA 70. 

Conform to requirements of NFPA 101. 

Products shall be listed in the UL Electrical 
Construction Materials Directory, for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.1 EQUIPMENT 

A. Luminaries 
1. Furnish high pressure sodium fixtures as indicated 

2. Factory install ballasts, lamps, and accessories. 
3. Pendant luminaries: Provide swivel hangers, 

on drawings. 

pendant rods, tubes, and chains as required to 
install luminaries at appropriate height. 

B. Exit Signs 
1. Description: LED type exit sign fixture suitable. 

for use as emergency lighting unit. 
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C. 

2 . 2  

A. 

B. 

C. 

2 .  
3. 

4. 

5. 
6. 

7 .  

8. 

Housing: Extruded aluminum. 
Face: Translucent face with red letters on white 
background. 
Directional Arrows: Universal type for field 
ad j ustment . 
Mounting: Universal for field selection. 
Battery: 6 volt, nickel-cadmium type, with 1.5 
hour capacity. 
Battery Charger: Dual-rate type, with sufficient 
capacity to recharge discharged battery to full 
charge within 12 hours. 
Input Voltage: 120 volts, 60 Hz. 

Emergency Lighting Units 
1. Description: Self-contained emergency lighting 

2. Input voltage: 120 volts. 
3. Battery: Nickel-cadmium type with 1.5 hour 

4. Battery Charger: Dual rate type capable of 

unit with rechargeable battery. 

capacity. 

recharging discharged battery to full charge 
within 12 hours. 

'5. Lamps: 12 watt, sealed-beam type. 
6. Electrical connection: 6-foot cord with NEMA WD 

6-type 5-15 plug cap. 

ACCESSORIES 

Ballasts 
1. High Intensity Discharge (HID) Ballast: 

a. Description: ANSI C82.4 HID lamp ballast. 
b. Description: HID lamp ballast. 
c. Provide ballast suitable for lamp specified. 
d. Voltage: Match luminaire voltage. 

Lamps 
1. High-pressure Sodium Lamps: Clear, suitable for 

ballast, furnished in luminaire, and for burning 
positions. 

Photoelectric Control 
1. Control above maximum footcandles: provide with 

adjustable cutoff point. 
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2. Load control: Sized for fixture, 120 volts. 
3. Provide photoelectric controls for exterior 

lighting. 

PART 3 EXECUTION 

3.1 SITE CONDITIONS 

A. Examine substrate and supporting grids for luminaries. 

B. Examine each luminaire to determine suitability for 
lamps specified. 

3.2 

A .  

B. 

C. 

D. 

3 . 3  

A. 

3 . 4  

A .  

B. 

ERECTION/INSTALLATION/APPLICATION 

Install in accordance with manufacturer’s instructions. 

Install suspended luminaries and exit signs using 
pendants supported from swivel hangers. Provide 
pendant length required to suspend luminaire at height 
indicated on drawings. 

Support luminaries independent of ceiling framing. 

Install surface-mounted luminaries and exit signs plumb 
and adjust to align with building lines and with each 
other. Secure to prohibit movement. 

QUALITY CONTROL 

Operate each luminaire after installation and 
connection. Inspect for proper connection and 
operation according to project documents and 
manufacturer’s instructions. 

ADJUSTING 

Adjust exit sign directional arrows. 

Relamp luminaries that have failed lamps at substantial 
completion. 
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3.5 CLEANING 

A .  Clean electrical parts to remove conductive and 
deleterious materials. 

B. Remove dirt and debris from enclosure. 

C. Clean photometric control surfaces as recommended by 
manufacturer. 

D. Clean finishes and touch up damage. 

3.6 DEMONSTRATION 

A .  Provide minimum of 2 hours demonstration of luminaire 
operation. 

END OF SECTION 
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PART 1 

1.1 

A. 

1.2 

1.3 

1.4 

A. 

B. 

C. 

D. 

A. 

A. 

B. 

1.5 

A. 

B. 

8 0 2  

SECTION 1 6 8 5 5  
HEATING CABLES 

GENERAL 

SECTION INCLUDES 

Heating cable and accessories. 

RELATED SECTIONS 

Section 01000 - General Requirements. 

Section 01011 - Submittals Listing. 

Section 1 5 0 6 0  - Pipe, Fittings, Valves, and 
Accessories. 

Section 1 5 2 5 0  - Insulation. 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

REFERENCES 

National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1 9 9 6  

Edition. 

National Electrical Manufacturers Association (NEMA): 
1. NEMA ICs 6-93 Industrial Controls and 

Systems Enclosures. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Annotated drawings reflecting installed features 
requiring freeze protection, for approval. 
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C. 

1.6 

A .  

1.7 

A .  

1.8 

A .  

Record Drawings: Submit after installation and testing 
of freeze protection equipment and materials. 

SYSTEM DESCRIPTION 

Heat tracing for pipe and any other outdoor equipment 
requiring freeze protection with outside temperature at 
-10 degrees F. Pipes to be protected are indicated on 
contract P&ID drawings. Work includes design of heat 
trace system as well as products and execution herein 
specified. 

QUALITY ASSURANCE PROGRAM 

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

SEQUENCING AND SCHEDULING 

Coordinate installation of heating cable with 
installation of piping and piping insulation. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A .  Acceptable Manufacturers: 
1. Raychem. 
2. Chromalox. 
3. Thermon. 

2.2 

A .  

MATERIALS 

Heating Cable 
1. Self-limiting, parallel resistance electric 

tracing cable with grounding shield around 
conductors. Maximum output temperature 150 
degrees F. 

2. Rating: 120 V or as required. 
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2.3 

A .  

B. 

C. 

PART 3 

3.1 

A. 

B .  

C. 

ACCESSORIES 

Thermostat: Type 4X according to NEMA ICs 6, 
adjustable setpoint, suitable. for -30 degrees F to 140 
degrees F. 

Power termination kits, splice kits, tee kits, and end 
seals supplied by heating cable manufacturer and 
suitable for use with the heating cable provided shall 
be utilized. 

Provide stainless steel identification tags for all 
devices. Include assembly and circuit numbers. 

EXECUTION 

SITE CONDITIONS 

Verify that the piping system is complete, tested, and 
ready for heating equipment. 

Verify field measurements shown on drawings. Where 
installation differs from drawings, annotate drawings 
and submit for approval before installation. 

Verify that required utilities are available, in proper 
locations, and ready for use. 
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D. 

Max. Length, 
ft. (20 A,  120 

V) 

Cable 
Wattage 

Follow these guidelines for cable wattage and maximum 
circuit length, or provide Supplier information to 
support alternate lengths: 

Max. Length, 
ft. (30 A,  
120 V) 

P i p e  OD 

3 watts/ft 

5 watts/ft 

8 watts/ft 

1 0  watts/ft 

15 watts/ft 

15 watts/ft 

1-1/2 inch or less 265 330 

185 270 

130 200 

105 160 

80 120 

80 120 

1-1/2 to 3 inch 

3 inch to 6 inch 

8 inch 

10 inch 

12 inch 

3.2 

A. 

B. 

C. 

D. 

E. 

F. 

I I 

ERECTION/INSTALLATION/APPLICATION 

Install heat trace material on piping system as 
indicated on drawings. Install to allow for 
heat trace cable to be moved aside during 
maintenance of piping system. 

Install in accordance with manufacturer's instructions 
and NFPA 70. Serve cable circuits from GFCI circuit 
breakers as manufacturer's instructions and NFPA 
require for the use. 

Avoid pinching and making sharp bends in cable. 

Prevent damage by sharp objects during installation. 

Do not install electric tracing cables across expansion 
joints . 

Electric heat trace cables shall be installed in the 7 
and 8 o'clock positions or in the 4 and 5 o'clock 
positions on horizontal runs of pipes. 
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G .  

3 . 3  

A. 

B. 

C. 

3 . 4  

A. 

3.5 

A. 

Accurately record aptual locations of heating cable, 
thermostats, and branch circuit connections. 

FIELD QUALITY ASSURANCE 

Test continuity of heating cable. 

Measure insulation resistance to manufacturer's 
recommended values. Use test instruments in accordance 
with manufacturer's instructions. 

Perform continuity and insulation resistance test on 
completed cable installation prior to installation of 
thermal insulation. 

DEMONSTRATION 

Demonstrate operation of heating cable controls. 

RECORD DRAWINGS 

Provide drawings showing actual heating cable 
installation. Include cable lengths, cable catalog 
numbers, indicating lights, and other similar details. 

END OF SECTION 
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FDF 
FEMP 
a m  
HDPE 
H-0-A 
kVA 
NJA 
MWI 
OSDF 
SWRB 
s w u s  
V 

LIST OF ACRONYMS AND ABBREVIATIONS 

Fluor Daniel Fernald, Inc. 
Fernald Environmental Management Project 
gallons per minute 
High-Density Polyethylene 
Hand-Off-Auto (selector switch) 
Kilo Volt Amperes 
Not Applicable 
Maintenance Work Instructions 
On-Site Disposal Facility 
Storm Water Retention Basin 
Southern Waste Units 
Volts 
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The Fernald Environmental Management Project (FEMP) is a 1,050-acre facility located in southwestern 
Ohio approximately 18 miles northwest of downtown Cincinnati. The FEMP facility contains low-level 
radioactive, solid, and hazardous wastes. Much of the impacted material is to be disposed of in the On- 
Site Disposal Facility (OSDF) in accordance with the Operable Units’ Records of Decision. 
Approximately 2.5 million cubic yards of material will be removed from the FEMP operable units during 
remediation activities and will be placed in the OSDF for permanent disposition. 

1.1 Background 

The Operable Unit 2 waste units consist of the following: 

1) Active Flyash Pile 
2) Inactive Flyash Pile 
3) South Field 
4) Lime Sludge Ponds 
5) Solid’ Waste Landfill 

The South Field, Inactive Flyash Pile, and the Active Flyash Pile are collectively known as the Southern 
Waste Units (SWUs). The Lime Sludge Ponds and Solid Waste Landfill are scheduled to be remediated 
at a later date. Integrated remedial design packages will be developed for each one at that time. 

’ 1.2 Purpose of System Plan 

This system plan describes the retention basin collection and transfer system, the wheel wash facility, the 
oil-water separator for the SWUs, and their performance requirements. The selected site preparation 
subcontractor will prepare a Systems Implementation Manual that presents the details, methods and 
procedures to implement this plan. 

8 0 2  

1 .o INTRODUCTION 
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2 .o SYSTEM DESCRIPTION AND INTENDED PERFORMANCE 

The retention basin collection and transfer system (see construction drawings and specifications for 
detailed information) consists of the following: 

1) Retention Basins: Retention Basins Nos. 1, 2, and 3 collect run-off stormwater and pumped 
water from the excavation sumps. Water from these basins flows by gravity through risers to 
the lift stations. 

2) Lift Stations: Three lift stations are installed (one for each retention basin). Each lift station 
contains one submersible centrifugal pump. Lift Station No. 1 has a 400 gpm pump; and Lift 
Stations No. 2 and 3 each have 100 gpm pumps. The lift station pumps discharge to the transfer 
line. Piping inside the lift station is carbon steel, and underground piping is double-walled, high- 
density polyethylene (HDPE). Lift Stations No. 1 and 2 will be provided with non-installed spare 
pumps. One common spare will be utilized for Stations No. 2 and 3. 

3) Transfer Line: Water collected in the lift stations is pumped to the Stormwater Retention Basin 
(SWRB) through a 6-inch HDPE pipe. This 6-inch HDPE pipe is contained in a 10-inch HDPE 
pipe. Four clean-outs are provided in the pipeline to permit draining and cleaning of the piping, 
and three automatic air release valves are provided at high points to remove trapped air. 

4) Wheel Wash Facility: the wheels of haul trucks will be cleaned of mud and debris at a concrete 
wash facility. Washing will be accomplished with a motor driven portable cold water pressure 
washer. Drainage from the facility is routed through an oil-water separator for collection of oil 
and solid particles. 

The intended purpose of the retention basin colIection and transfer system is to handle the surface water 
that will be generated in the SWU’s during remediation. The system was designed to handle and manage 
water generated by runoff from a 10-year 24 hour storm. 
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3 .O OPERATION 

3.1 Description of Equipment 

Electrical power at 480 volts, three phase, is supplied to each lift station pump through cable in conduit 
(ductbank) from a starter rack located near the lift station. A 13.2 kV aerial service will be extended into 
this area. Local transformers will step voltage down to the 480 volts required. 

Electrical controls at the lift station include a pump Hand-Off-Auto (He-A) selector switch. During 
maintenance, the pump(s) may be run manually by placing the selector switch in the "HAND" position. 
This will bypass the level controls and the pump will continue to run until switched off, regardless of 
level. Motor overloads in the starter and internal motor protection consisting of a moisture sensor and 
winding temperature sensors will protect the motor. 

The pumps are electric motordriven, submersible centrifugal pumps with cast iron impellers, cast iron 
housing, stainless steel shafts, and double mechanical seals. The pumps are designed for guide rail (pipe 
or cable) installation. Ball valves are manually operated type; check valves are swing type. 

A 480 volt, three phase, main fused disconnect switch is located in the starter rack near each lift station. 
These switches may be used to disconnect all electrical power to the pump starters and local 
transformer/panel combination. 

All electrical equipment enclosures are rated type 3R or 4, according to Nationl Electrical Manufacturers' 
Association 250, and are located on an equipment rack at each lift station. A 5 kVA, 480-120/240V7 
single-phase transformer/panel combination is provided with six 20 amp branch circuits. These provide 
120 volt power for lighting and a local duplex receptacle. 

Submersible power and control cables are furnished with each pump and cable entry seals are designed 
to ensure a watertight and submersible seal. 

The pressure washer is driven by a 480 volt electric motor and delivers 4 gpm of cold water at an 
operating pressure of 2,200 psig. It is portable and is provided with a gun valve and 100 feet of pressure 
hose. A 30-foot power cord is provided for connecting to a receptacle located adjacent to the wheel wash 
facility . 

The oil-water separator has a capacity of 220 gallons and is constructed of polymer concrete. It operates 
on the principle of specific gravity where heavy solid particles (sand, silt, etc.) are trapped in the bottom 
of an inlet chamber, and lighter than water oil is collected at the surface of the outlet chamber. Clean 
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water drains out through an outlet from the bottom of the outlet chamber. The separator has no moving 
parts and no operator attendance is required. 

3.2 Pre-Startup 

The site preparation subcontractor shall install, test and check the system in accordance with the 
construction drawings and specifications. Before the system is started, the following checks shall be 
performed by Fluor Daniel Fernald, Inc. (FDF). 

1) Check the construction acceptance documents to ensure that every component is constructed 
according to the plans and specifications and acknowledge acceptance. 

2) Check the accuracy of the documents for all applicable and relevant functional technical tests 
(shop or field) for the electrical and mechanical equipment and acknowledge acceptance. 

3) Make sure that all relevant site-specific procedural requirements, permits, and coordinations are 
complete. 

Pre-startup tests shall be performed in the following order: (1) electrical and (2) mechanical. The Site 
Preparation Subcontractor shall install, start up, test, and implement until turnover of the system to the 
Excavation Subcontractor. The Excavation Subcontractor will implement and ensure the system is 
functional for the duration of excavation and remove all as part of site restoration. 

3.2.1 Electrical Pre-StartuD Tests and InsDections 

I 

The 13.2kV overhead feeder line should be energized. Check voltage at the main 480 V 
disconnect switch after local step down transformer. Voltage should measure a minimum of 475 
volts between phases. 

Visually inspect the interior of the starter for completion of installation, including control 
transformer, lights, and H-O-A switch. Verify installation of motor overload heaters sized in 
accordance with the pump manufacturer's instructions. 

Verify installation of fuses in main disconnect switch. Throw the switch to the "ON" position 
to supply power to the starter and distribution transformer/panel. 

Switch on the distribution panel main circuit breaker, secondary main breaker, and branch circuit 
breakers for the light and receptacles. Verify 120 volts available at receptacles, with correct 
polarity and grounding. Verify operation of Ground Fault Circuit Interrupter circuit breakers. 
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5) 

3.2.2 

1) 

Cover the photocell on the light fixture to check operation of the lamp. 

Mechanical Pre-StartuD Tests and Inspections 

Visually inspect the mechanical installation and equipment, noting completion of construction. 

~~~~ ~ ~~ 

VlOO 

VlOl 

v102 

2) Position the manual valves as listed below: 

Lift Station No. 1 N/A (check valve) 

Lift Station No. 1 Open 

Lift Station No. 2 N/A (check valve) 

Table 3-1 - Manual Valve Operating Positions 

V103 

V104 

V105 

Valve No. I Location I Initial Position 

Lift Station No. 2 open 

Lift Station No. 3 N/A (check valve) 

Lift Station No. 3 open 
~ 

V 106 through V 109 CO-1 through CO-4 Closed 

3.3 Startup (By Subcontractor) 

The following are the steps needed for startup of the retention basin collection and transfer system. The 
steps should be followed in the order listed. 

3.3.1 Electrical 

The FDF lockout/tagout procedures shall be followed during the testing phases of construction to 
safeguard personnel from electrical hazards. Construction acceptance testing shall be witnessed and 
documented by the FDF Quality Assurance/Quality Control Department. 

NOTE: To prevent operation of the pump during the following tests 1 through 4, temporarily 
disconnect power leads to the pump motor at the contactor terminals or remove overload 
heaters (see Drawing 92X-5900-E-00380, Sheet No. E0007). 
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3) 

5)  

Throw the fused disconnect switch to the "ON" position, applying power to the starter and 
associated control circuits. Verify that the correct voltage is present. 

Turn the H-0-A switch for each pump to "HAND. Verify that the main contactor energizes and 
that the "PUMP RUNNING" indicating light is on. 

The pumps are equipped with internal thermal and moisture detectors. Disconnect the control 
wires at the terminal block for each pump, one wire at a time to verify continuity through these 
circuits. 

Disconnkt the power using the fused disconnect switch and reinstall the motor wiring or heater 
elements for normal operation of the pumps. 

With water in the sump, operate each pump in the "HAND" position and verify pump operation, 
checking for correct rotation and any abnormal operation or vibration. 

3.3.2 Mechanical 

Fill the lift station No. 1 wet well with clean water to approximately midway between the low- 
level stop and high-level start positions. Verify that H-O-A selector switch'is in the "OFF" 
position. 

Turn the H-O-A selector switch to "HAND" and observe the following: 
(1) 
(2) 

Check the pump for normal operation without unusual sounds. 
Check for leakage at the discharge elbow connection. 

Turn the H-O-A selector switch to "OFF" if any unusual conditions are observed. If the pump 
is running normally, stop it when the water level reaches the low-level stop. Correct any 
problems encountered before proceeding further with the startup. 

Reset the H-0-A selector switch to "AUTO" and refill the sump with water. Check to see that 
the pump starts properly at the high-level start position and stops at the low-level stop position. 

Repeat Steps 1 through 4 for Lift Stations No. 2 and No. 3. 

Working with the equipment supplier, perform acceptance operating tests to demonstrate the 
ability of each pump to meet the full range of operating flow rates and operating points as shown 
on pump curves. 
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3.3.3 Shutdown 

At the successful completion of the above tests and checks, turn all the switches and controls to the 
"OFF" position. 

3.4 System Procedures 

During construction, the pumps will be operated with the local pump H-0-A selector switches set in the 
"AUTO" position. Pump start will be automatically initiated by water level in accordance with the wet 
well level controls. The level control signal completes the circuit to the starter contactor, starting the 
pump. The circuit is maintained until a low level signal is received from the level controls, which drops 
out the relay and the starter contactor. Operation of the pump is indicated by a red "run" indicating light. 
Operation of the pressure washer should be by a qualified person in accordance with the manufacturer's 
operation manual. 

Table 3-1 lists the manual valve operating positions. 

3.5 Potential Problems 

1) Description and Remedy: 
Caution: Comply with current FDF lockouthagout procedures before attempting a remedy. 

Problem Result Remedv 

Pump fails to start Wet well fills to 
high level alarm 
point 

1) Refer to vendor Operations and 
Maintenance (O&M) Manual. 
2) Check if 480 volt power is energized. 
3) Check selector switch position. 
4) Check for tripped overload relay. 
5) Check continuity of motor internal 
protection circuits (repair motor). 
6)  Checkhepair level controls. 
7) Install spare pump/motor. 

Pump fails to stop Pump runs dry 1) Refer to vendor O&M Manual. 
2) Check selector switch position. 
3) Checkhepair level controls. 
4) Checkhepair contactor for welded 
contacts. 
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Problem Result 

Pump discharge header check 
valve leaks quickly after pump 

Wet well refills 

Pipeline plugs 

stops, resulting 
in frequent cycling 
of pump. 

1) No flow to 
SWRB 
2) Pump deadheads 

3.6 

1) 

2) 

3) 

Remedy 

Remove and repair or replace check valve. 

1) Determine where plug is located by 
opening the valves located in the cleanouts 
in successive order. Drain water to a tank 
truck and transport to SWRB for 
treatment. 
2) Clean out pipeline. 

Maintenance 

Valves: Follow procedures given in current applicable maintenance work instructions. 

Pumps: 
instructions. 

Refer to pump vendor O&M manuals and current applicable maintenance work 

Cleaning of the oil-water separator should be performed by the subcontractor when required with 
disposal of collected materials as directed by FDF. 
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4.0 ACTIVITIES, RECORDS, AND REPORTS 

Report 

Maintenance and Calibration 

Pump Inspection Report 

Piping Inspection Report 

Valve System Inspection Report 

Other Monitoring 

Check Sumps for Sediment* 

Table 4-1 provides a list of activities, and records and reports associated with the retention basin 
collection and transfer system. The frequency of each activity is also included in the table. Further 
details on maintenance and calibration frequencies associated with system equipment are provided in Table 
4-2. Refer to Appendix A for vendor-recommended maintenance and calibration procedures. FDF will 
maintain copies of all pertinent records and reports. 

Frequency 

Annually 

Annually 

Annually 

Monthly 

Table 4-1 - Summary of Records and Reports 

* Sediment to be removed and transferred to the OSDF if it meets OSDF Waste Acceptance 
Criteria. 
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Control Panel 

Main Disconnect Switch and Starter 

Table 4-2 - Equipment Maintenance and Calibration Schedule 

Annually 

Inspect monthly for moisture 

Maintenance Schedule ll Item I 

Indicating Lights 

Motor Starters and Controls 

" Push-to-tes t I' monthly 

Annually 
~~ ~ 

Main Disconnect Switch 

Water Level Probe Calibration 

Monthly 

Semi-annually 
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EXECUTIVE SUMMARY 

This Surface Water Management Plan (SWMP) addresses surface water management of the Southern 
Waste Units (SWUs) during remediation. This SWMP addresses erosion and sedimentation, stormwater 
runoff, and other surface water issues at the SWUs. 

1 

The SWUs consist of the South Field (SF), the Inactive Flyash Pile (IFP), and the Active Flyash Pile 
(AFP) areas. The remediation of the SWUs involve the removal of approximately 340,000 bank cubic 
yards of impacted material consisting of soil, debris (fill), and flyash. The SWUs remediation project 
will be performed in two phases- 1) Site Preparation, and 2) Excavation. The site preparation phase of 
the SWUs Project is scheduled to begin in the summer of 1997. The excavation phase of the SWUs 
Project is scheduled to begin in 1998. The excavation phase is scheduled to require two construction 
seasons. 

Three retention basins (Nos. 1, 2, and 3) will be constructed in the SWUs area to manage surface water 
during remediation. The retention basins will be lined with one ft. of compacted clay overlain by a 
geomembrane liner. The non-impacted soil stockpiles and selected collection ditches will be lined with 
a geomembrane liner. Both sediment and stormwater storage capacity will be provided in the retention 
basins. A minimum of 27 cubic yards/watershed acre of storage capacity in each basin will be provided 
for sediment storage. Stormwater storage capacity has been provided above the sediment level to store 
the runoff from a 10-year, 24-hour storm. Stormwater collected in the basins will discharge through riser 
pipes and gravity flow to lift stations located adjacent to each of the retention basins. From the lift 
stations, collected runoff will be pumped through a common double-walled pipe to the Stormwater 
Retention Basin (SWRB), and subsequently conveyed to the Advanced Wastewater Treatment (AWWT) 
facility for treatment prior to discharge to the Great Miami River. 

The overall operation of the surface water management system was planned and designed to minimize 
the generation of contaminated runoff and to collect potentially contaminated surface water prior to 
discharge. Run-on control ditches will be constructed prior to remediation to prevent water from 
upgradient areas from flowing across the construction area. These run-on control ditches will remain 
after remediation to prevent potential recontamination. Runoff from disturbed areas will drain to 
collection ditches which will route the runoff to the retention basins. These basins provide temporary 
storage while allowing for additional sediment removal prior to runoff being conveyed to the SWRB and 
AWWT. Excavation of the SWU with the highest known contamination (IFP) was prioritized; it will be 
excavated first. Within the IFP and other areas, excavation will be performed to minimize potential 
cross-contamination. 

Upon completion of remediation/excavation activities the site will be graded to drain and graded to 
approximate original (1952) topographical conditions, where possible. 
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SECTION I 

INTRODUCTION AND SWU DESCRIPTION 

1.1 Introduction 

The Fernald Environmental Management Project (FEMP) is a 1,050-acre facility located in southwestern 
Ohio approximately 18 miles northwest of downtown Cincinnati. The FEMP contains low-level 
radioactive, solid, and hazardous wastes. The Operable Unit 2 Waste Units Remediation Project (WURP) 
consists of the following waste units: 

- Active Flyash Pile (AFP) 
- Inactive Flyash Pile (IFP) 
- South Field (SF) 
- Lime Sludge Ponds (LSPs) 
- Solid Waste Landfill (SWL). 

The SF, IFP, and the AFP are collectively known as the Southern Waste Units (SWUs). The LSPs and 
SWL have been.separated from the SWUs due primarily to remedial action schedule; it was determined 
that since the IFP contributes a greater source of contamination to the Great Miami Aquifer (GMA), the 
SWUs remediation was of high priority. Therefore, the LSPs and SWL will be addressed separately from 
the SWUs. 

This SWMP addresses surface water management during remediation of the SWUs. The SWUs project 
will involve excavation and removal of approximately 340,000 bank cubic yards of impacted material 
from the SWUs. Impacted material consists of all material placed in the area by previous United States 
Department of Energy (DOE) operations and includes soil, debris (fill), and flyash. Most of the impacted 
material will be placed in the OSDF. In addition, approximately 3,400 cubic yards of material will be 
transported to the Above-WAC Queue Area pending shipment to an off-site permitted commercial 
disposal facility. Approximately 100 cubic yards of lead-contaminated soil will be excavated and shipped 
offsite for treatment and disposal. 

1.2 Purpose 

The FEMP is operating under a National Pollutant Discharge Elimination System (NPDES) Permit which 
requires the preparation and implementation of a Stormwater Pollution Prevention Plan (SWPPP). This 
SWPPP became effective May 1, 1996. Section 6 of the SWPPP addresses discharges related to 
construction activities. The measures outlined in the,SWMP and details shown on the construction 
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drawings and specifications will be implemented to effectively manage stormwater and limit the amount 
of erosion and the release of sediment that will occur during the remediation of the SWUs. 

Stormwater, erosion and sediment control measures are also required to minimize release of radiological 
contaminants. This SWMP has been prepared as a guide to minimize construction-related impack on 
water quality from erosion and sedimentation, and minimize the spread of contamination during 
remediation of the SWUs. During remediation, Fluor Daniel Fernald, Inc. (FDF) will perform required 
NPDES monitoring at the permitted stormwater outfalls and comply with all applicable Federal, State, 
DOE, and FEMP requirements. 

1.3 Scope 

This SWMP provides the following information: 

0 Background discussion of the scope of the SWUs project, 

0 Description of the SWUs proposed surface water management system for the Southern Waste 
Units Remediation Project, 

0 Description of proposed general and area-specific erosion and sediment control measures, 

0 Description of the type and frequency of maintenance activities required to support the control 
measures. 

The SWMP addresses stormwater management, erosion prevention, sediment control, hydrologic and 
hydraulic loading, physical site characteristics that impact the selection and implementation of control 
measures, and references to established design criteria. Supporting engineering data and calculations are 
attached as Appendix A. 

1.4 Construction Drawings and Specifications 

The construction within the SWU will be accomplished in 2 phases; The site preparation phase and the 
excavation phase. Construction drawings and specifications from both phases are incorporated herein by 
reference. They will be a part of the subcontract bid documents for that phase of remediation of the 
SWUs. The site preparation phase construction will address the stormwater and erosion control measures 
herein discussed (including the retention basins and ditches), the support area, wheel wash area, transfer 
line and all other items required to remove impacted material from the SWU. The excavation phase 
construction will address the removal of impacted material from the SWU and the subsequent disposition 
of that material. 
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SECTION 2 

SURFACE WATER MANAGEMENT SYSTEM 

2.1 Overall Approach 

The principal objectives of surface water management in the SWUs are to prevent or minimize 
stormwater runon to the work areas and to control water and runoff which has come into contact with 
contamination and/or impacted material. Runon from upgradient areas will be prevented (via diversion 
ditches and berms) from flowing into the construction area; this will minimize the generation of 
contaminated stormwater and sediment. Runon control ditches will be designed to handle the 10-year, 
24-hour storm event. Surface water in the SWUs project will be treated as potentially contaminated and 
will be collected in ditches and conveyed to three retention basins. Water from the retention basins will 
then be pumped to the SWRB and subsequently to the AWWT facility for treatment. The design for 
basins used in stormwater controls are based on a 10-year, 24-hour storm event. Water that enters the 
excavations during construction will be collected in excavation sumps and handled as described in this . 
plan. 

The SWUs consist of the IFP, SF, and the AFP areas and cover approximately 15.8 acres within a total 
watershed area of 26.0 acres. The SWUs have steep outslopes to the west, south, and southwest. The 
IFP and SF outslopes are heavily vegetated with trees and brush. Existing drainage consists of sheet flow 
and shallow concentrated flow that is generally uncontrolled before reaching Paddys Run. A portion of 
the IFP is situated adjacent to Paddys Run. A rock embankment was constructed under Removal Action 
29 along a section of the eastern bank of Paddys Run to protect the IFP from stream erosion. 

Because of the proximity of the SWUs to Paddys Run and the nature of the remediation activities, a 
surface water management system will be used during remediation. Some components of the surface 
water control system will remain in operation through restoration of the SWUs area. The surface water 
management system will include diversion ditches and berms to prevent runon from entering the 
remediation areas, and excavation sumps, collection ditches, retention basins, lift stations, and transfer 
lines to control runoff. Existing drainage patterns and facilities will be utilized for stormwater 
management, wherever possible, by implementing improvements to convey design flows and 
incorporating erosion control materials and revegetation to limit erosion along drainage paths. Where 
necessary, new ditches or diversion berms will be constructed to redirect existing drainage paths away 
from the construction area. 

See Figure 2-1 for the overall operation of the surface water management system. 
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2.2 Specific System Components 

Specific components of the surface water management system are shown in Figure 2-1 and are described 
below. See the construction drawings and technical specifications for detailed design information 
concerning stormwater controls. See Appendix A for design calculations. Drainage area maps are 
presented in Appendix B. 

2.2.1 Diversion Ditches and Related Devices 

Runon from upgradient areas will be collected and diverted around the excavation area. Runon will be 
handled by diversion ditches and other components generally located north of the SWUs. 

A ditch (designated as D-12 on the construction drawings) north of the existing road (that runs along the 
northern edge of the IFP and SF) will be constructed to intercept runon and convey this water westward 
to a new pipe under the road and into an existing catch basin. This catch basin is located at the northwest 
corner of the IFP, and has an 18-inch corrugated polyethylene pipe which conveys this runon to an 
existing drainage way, approximately 300 feet north of the existing National Pollution Discharge 
Elimination System (NPDES) Discharge Point No. *W at Paddys Run. An earthen bem will be 
constructed around the existing catch basin to collect potential runon water from the south side of the road 
and prevent potentially contaminated runoff from entering the system. The existing 18-inch pipe will be 
extended to discharge at the existing NPDES Discharge Point No. *4004. Impacted runoff will be 
diverted away from NPDES Discharge Point No. *4004 and into the retention basins. 

An earthen berm will be constructed across a low area (topographically) north of the AFP to ensure that 
runon water will not enter the AFP remediation area. 

The runon control components of the surface water management system will remain in place after 
restoration to prevent runon from uncertified areas upgradient from potentially contaminating the restored 
areai of the SWUs. 

2.2.2 Excavation Summ 

As remediation is performed, active areas of excavation will be graded to drain to collection points 
located within the excavation area to the extent practical. Temporary excavation sumps will be excavated 
at these collection points to temporarily hold the stormwater. Water wilI be pumped out of the sumps 
and into retention basins on an as-needed basis to keep the excavation area functional. Multiple 
sumps/pumps may be used for dewatering of the excavation area and will be moved as the excavation of 
the work face progresses. 
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2.2.3 Collection Ditches and Related Devices 

Collection ditches will be constructed around the perimeter of the remediation/construction areas to collect 
and convey stormwater runoff to the SWUs retention basins. Where possible, the channel slopes will 
follow the existing topography to minimize excavation. The ditches will be trapezoidal (flat bottom) or 
triangular in shape depending on anticipated flow rates and site constraints. All ditches will be lined to 
prevent channel erosion with either erosion control blanket or dumped rock, depending on the design flow 
velocities, see Summary of Ditch Performance, Sheet B34, Appendix A. Collection ditches excavated 
into the sand and gravels of the GMA will be lined with a geomembrane liner. 

2.2.4 Retention Basins 

The SWUs project area is divided into three major drainage areas (Pl, P2, and P3 as shown in Appendix 
B) based on existing topography (drainage areas). Three retention basins (one per drainage area) will be 
constructed to retain potentially contaminated stormwater runoff. Non-impacted soil removed during 
basin construction will be placed in non-impacted soil stockpile areas (stockpile #1 and stockpile #2 as 
indicated on the construction drawings). Material in the non-impacted soil stockpile areas will be used 
to reclaim the retention basins during the restoration phase of the project. 

Each retention basin will have a lift station which will pump runoff to the SWRB. The lift station will 
consist of a manhole, pump, and related piping/wiring/etc., and will be located adjacent to each basin. 
A high density, polyethylene (HDPE) risedintake structure will be constructed inside the basin to feed 
the lift station. The riser will be designed with three hooded orifices sized to prevent starvation of the 
pump. The top of the riser will have a cap-type trash rack/anti-vortex device. Construction details for 
the lift station and risedintake structure are shown on the construction drawings. 

Overflow outlets will be provided for all three basins. The overflow outlets will consist of open, 
trapezoidal channels with invert elevations above the top of the riser pipe and below the top elevation of 
the basin embankment. The overflow outlets will not discharge unless the 10-year, 24-hour storm is 
exceeded. However, all three basins are located in the 100-year floodplain. A preliminary calculation 
performed for a previous project indicates that runoff from the 25-year storm will flood the area of the 
basins and will likely overtop the tops of the retention basins. Therefore, in the event of a storm that 
exceeds the 10-year, 24-hour storm event during the two year construction period, water may flow into 
the overflow outlets rather than out. During flows that exceed the 10-year storm, the SWRB will bypass 
the AWWT and discharge directly to the Great Miami River. During these periods of stomwater bypass, 
the outlet pumps from the retention basins will not operate. 
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After remediation and S W U  restoration is completed, all three retention basins will be removed and 
backfilled. The compacted clay subgrade and geomembrane liner will be removed and hauled to the 
OSDF and the basins bacMilled with material from the non-impacted soil stockpile. 

The retention basins and respective drainage areas are described as follows: 

2.2.4.1 Retention Basin 1 

The proposed (developed conditions) P1 watershed is approximately 15.2 acres in size and contains the 
IFP and a portion of the SF and non-impacted soil stockpile area. Runoff will be collected and conveyed 
to Retention Basin 1 (see Construction Drawings and calculations) via collection ditches D 1, D2 @2A 
& D2B), D3, and D4. Retention Basin 1 will be located south of the IFP and SF and will cover 
approximately 1.5 acres of surface area. This basin is designed to retain the runoff volume from a 10- 
year, 24-hour storm event without discharge to the environment. A lift station with a 400 gallons per 
minute (gpm) pump system will be installed to pump collected runoff to the SWRB. Anticipated 
dewatering time for a 10-year, 24-hour storm event is approximately 72 hours. A 20-foot wide, open 
trapezoidal channel will be constructed to provide positive drainage for overflow occurring from storm 
events in excess of the 10-year, 24-hour storm or during sufficiently large sequential rain events. 

Basin 1 will be constructed almost entirely by excavation with only a minimal amount of fill used for 
berms. Because Basin 1 is located within the GMA, the bottom and side slopes of the basin will be lined 
with one ft. of compacted clay and a geomembrane liner. 

2.2.4.2 Retention Basin 2 

The proposed (developed conditions) P2 watershed is approximately 6.0 acres in size and contains the 
SF and the remainder of the non-impacted soil stockpile area. Runoff will be collected and conveyed to 
Basin 2 through collection ditches D5, D6, D7, and D8 @8A & D8B). Basin 2 will be located south 
of the SF and will cover approximately 0.5 acre of surface area. This basin is designed to retain the 
runoff volume from a lcyear ,  24-hour storm event without discharge to the environment. A lift station 
with a 100 gpm pump system will be provided to pump collected runoff to the SWRB. Anticipated 
dewatering time for a 10-year, 24-hour storm event is approximately 72 hours. A 15-foot wide, open 
trapezoidal channel will be constructed to provide positive drainage for overflow occurring from storm 
events in excess of the 10- year, 24-hour storm. 

Basin 2 will be constructed by excavation. Because this basin is located within the GMA, the bottom and 
side slopes of the basin will be lined with one ft. of compacted clay and a geomembrane liner. 
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2.2.4.3 Retention Basin 3 

8 0 2  

The proposed (developed conditions) P3 watershed is approximately 4.8 acres in size and contains the 
AFP. Runoff will be collected and conveyed to Basin 3 through collection ditches D9, D10 @lOA & 
DlOB) and D11. Basin 3 will be located south of the AFP and will cover approximately 0.4 acre of 
surface area. This basin is designed to retain the runoff volume from a 10-year, 24-hour storm event 
without discharge to the environment. A lift station with a 100 gpm pump system will be provided to 
pump collected runoff to the SWRB. Anticipated dewatering time for a 10-year, 24-hour storm event 
is approximately 72 hours. A 15-foot wide, open trapezoidal channel will be constructed to provide 
positive drainage for overflow occurring from storm events in excess of the 10-year, 24-hour storm. 

Basin 3 will be constructed by excavation. Because this basin is located within the GMA, the bottom and 
side slopes of the basin will be lined with one ft. of compacted clay and a geomembrane liner. 

2.2.5 Transfer Line 

A double-walled, HDPE pipe will be installed to convey runoff collected in the retention basins to the 
SWRB. The main transfer line begins at the lift station at Basin 1 and proceeds in an eastward direction 
where the lift stations for Basins 2 and 3 discharge into the transfer line. From Basin 3 the transfer line 
runs northward, east of the AFP, until reaching the termination point at the SWRB diversion box (see 
construction drawings). Cleanouts will be provided at strategic low points along the run of pipe. Air 
relief valves will be provided at strategic high points. 

2.2.6 SWRB and AWWT 

The SWRB will receive all water pumped from the SWUs retention basins. Under normal conditions, 
the SWRB is pumped to the AWWT facility for treatment and discharge, consistent with the NPDES and 
OU-5 ROD requirements. 

2.2.7 Wheel Wash Facility 

A wheel wash facility will be constructed at the SWUs north of the IFP. It will be used to remove mud 
and debris from the wheels and undercarriage of haul vehicles prior to using the haul road. Water from 
the wheel wash facility will gravity flow via underground pipe through an oil-water separator to the west 
seepage control lift station and be pumped to the AWWT. 
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2.3 OVERALL SYSTEM OPERATION 

A major goal of the surface water management system is to prevent potentially contaminated surface 
water from being discharged to the environment prior to treatment. Initial management will be provided 
by constructing diversion ditches and berms at strategic locations to prevent surface water runon from 
entering the area of the SWUs that will be remediated. Runoff from the area of the SWUs that will be 
remediated will be managed through a series of excavation sumps and collection ditches, which collect 
and convey runoff from the remediation areas to three earthen retention basins. 

The retention basins will provide temporary storage for runoff. The basins also provide pre-treatment 
of the water by providing detention time for sediments to settle out. Lift stations are provided to transfer 
runoff stored in the basins to the SWRB through a double-walled, HDPE transfer line. At the SWRB 
the potentially contaminated runoff is stored until it can be treated at the AWWT. During high flow 
conditions when the SWRB is at full capacity, the pumps at the retention basin lift stations will be shut 
off until adequate drawdown at the SWRB. 

At the AWWT facility the water will be treated as required prior to being released to the Great Miami 
River. 
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SECTION 3 

STORMWATER MANAGEMENT 

Stormwater management as described in this Surface Water Management Plan addresses the peak runoff 
that discharges (and will discharge) from the site during existing, construction/remediation, and 
restoration conditions. The goal of stormwater management is to prevent a significant increase in the 
peak runoff during remediation and restoration activities. 

The SWUs project site is currently vegetated and consists of sheet flow and shallow concentrated flow 
in the upper watershed areas, leading to concentrated flows in drainage ways around the site. All 
stormwater from the SWUs project site presently flows into Paddys Run. Prior to the start of remediation 
a surface water management system will be implemented to prevent runon to the site, and collect and 
convey runoff from the site for storm events up to the 10-year, 24-hour storm. Since runoff from the 
site will be pumped to the SWRB, the peak runoff from the site to Paddys Run will be reduced during 
remediation/excavation. 

After remediation the site will be restored to the approximate original topography. Land use after 
remediation will be undeveloped with a vegetated cover. Based on an undeveloped land use scenario, 
the peak and total amount of runoff from the SWUs after remediation can be expected to be similar to 
the conditions that existed in 1952. 
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SECTION 4 

EROSION AND SEDIMENT CONTROL MEASURES 

4.1 Overall Concept 

Soil conservation practices, combining vegetative and structural measures, have been incorporated in 
construction documents to mitigate soil erosion damage, off-site sediment migration, and water pollution 
from erosion. Many of these measures will be long-term in nature and will become part of the completed 
construction project (i.e., grading, and permanent seeding). Other measures will be temporary and will 
be removed by the excavation subcontractor at the completion of excavation and restoration. The 
selection of erosion and sediment control measures was based on several general principles including the 
following: 

0 

0 

0 

minimization of erosion through project design, 
incorporation of temporary and permanent erosion control measures, 
removal of sediment prior to discharge. 

Erosion and sediment control measures incorporated into the SWUs project incorporate applicable State, 
Federal, DOE, and FEMP requirements. The FEMP standards for erosion and sediment control follow 
the Ohio Department of Natural Resources (ODNR) and United States Soil Conservation Service 
standards for construction and materials. Vegetative stabilization, silt fencing, and ditch protection will 
be implemented in accordance with Ohio Department of Transportation Construction and Material 
Specifications and the Location and Design Manual, Volume Two, Drainage. A generalized description 
of proposed erosion and sediment control measures is presented in this section. Construction details for 
erosion and sediment control measures are included in the construction drawings and specifications. 

4.2 Specific Components 

There are two types of erosion and sediment control components: temporary and long-term measures. 
Temporary measures include silt fencing, crusting agents, stabilization measures (vegetation, matting, 
dumped rock), and sediment storage capacity within retention basins. Long-term measures include design 
features such as grading, vegetation, and dumped rock. Both temporary and long-term measures are 
discussed below. 
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4.2.1 Silt Fencing 

Silt fencing will be used to intercept sheet flow, retain sediments, and disperse flow prior to runoff 
reaching the collection ditches. Prior to clearing, grading, and excavation activities, silt fencing will be 
installed along downgradient perimeters to prevent migration of sediment eroded from exposed areas. 
Silt fencing will consist of a woven filter fabric attached to wooden posts. Silt fencing will be constructed 
so that the toe of the filter fabric is securely buried to prevent water from undercutting the fence. Silt 
fencing will be installed in accordance with details presented on the drawings and in accordance with 
manufacturers recommendations. The locations presented on the construction drawings for the project 
areas are considered the minimum necessary during construction. Intermediate silt fencing may be used 
by the subcontractor to control and slow down flows in active excavation areas. The subcontractor shall 
install breaks and overlaps in the silt fencing to allow vehicle access to the construction areas. 

Inspection of silt fence shall occur at regular intervals as outlined in Section 6. 

4.2.2 Temporary Stabilization 

As a result of phased construction, portions of the project areas may be left in intermediate/incomplete 
conditions. Intermediate areas may include rough graded areas awaiting final grading. Intermediate areas 
where activities will not resume for a period of 45 consecutive days or greater shall be stabilized (e.g., 
seeded with a quick germinating seed mixture, covered with a Iayer of straw mulch, or application of a 
crusting agent) within 7 days. Temporary measures will help to stabilize exposed soil and limit erosion. 
As construction progresses, areas containing temporary vegetation, straw mulch, or the crusting agent 
will be left in place until final seeding or until construction resumes. 

4.2.3 Retention Basins 

Although the primary purpose of the retention basins is to collect and hold runoff for treatment, the 
basins also provide an additional measure of sediment control. Runoff is detained in the retention basins 
until pumped to the SWRB. Because the rate of pumping to the SWRB is less than 1 cubic feet per 
second (cfs) (one cfs is 448.8 gallons per minute), which is small compared to discharges from standard 
outlet structures (usually several cfs), the retention basins'provide a large detention storage time for 
sediments to settle out. 

To account for the sediment removal capability of the retention basins, the basins have been designed with 
sediment storage capacities in excess of the 27 cubic yards per watershed acre as recommended in the 
ODNR's "Rainwater and Land Development Manual". For storm routing purposes, the sediment storage 
volume was assumed as dead storage (Le., at full sediment capacity) and was not included in the basin 
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volume computations. The designed versus required sediment storage capacity for each basin is given 
below: 

Retention Basin 1 
Watershed Area = 15.2 Acres 
Sediment Storage Required = 0.25 Acre-Feet 
Sediment Storage as Designed = 0.38 Acre-Feet 

Retention Basin 2 
Watershed Area = 6.0 Acres 
Sediment Storage Required = 0.10 Acre-Feet 
Sediment Storage as Designed = 0.11 Acre-Feet 

Retention Basin 3 
Watershed Area = 4.8 Acres 
Sediment Storage Required = 0.08 Acre-Feet 
Sediment Storage as Designed = 0.10 Acre-Feet 

4.2.4 Grading and Design Features 

Grading design features incorporated into the construction drawings to control erosion include runon 
controls, limiting steep slopes, routing runoff to surface water collection ditches, limiting discharge and 
flow velocities in the collection ditches to the extent practical, and lining collection ditches with erosion 
control blankets or dumped rock as required to maintain non-erosive velocities. 

4.2.5 Vegetation 

Subsequent to final remediation of the project areas, a revegetation program will be implemented to 
establish a permanent variety of vegetation. The vegetation layer (turf type grass) will reduce erosion, 
enhance evapotranspiration of water, and improve the quality of water leaving the area. The project area 
will be seeded in stages as remediation is completed. In addition to seeding with a permanent variety of 
grass seed, mulch and erosion control blankets will be placed to prevent erosion during turf establishment. 
Mulch will be placed on graded slopes, and erosion control blankets will also be used in all grass ditches. 
As an aid to turf establishment, seeded areas will be fertilized with a starter fertilizer as described in the 
technical specifications. 
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4.2.6 Dumped Rock 

Where added erosion protection is necessary for protection from excessive velocities, diversion ditches 
will be lined with dumped rock. Also, the existing drainageway north of the AFP, and where the 
U M ~ U I I ~ ~  tributary discharges into Paddys Run just west of the IFP, will be lined with dumped rock. 
Dumped rock will be placed in these locations to prevent further erosion as shown on the construction 
drawings. 

4.3 Design Criteria and Standards 

The criteria used to design the various components of the surface water management plan are described 
below. 

0 Retention basins are designed to retain the runoff from a 10-year, 24-hour storm event 
(minimum) without discharge to the environment. 

0 Retention basins are designed with a sediment storage capacity which exceeds 27 cubic yards per 
watershed acre. 

0 Pump rates at the lift stations are designed to convey accumulated water from the design storm 
(10-year, 24-hour) event in approximately 72 hours. 

0 Runon and diversion and collection ditches (drainage ditches) and culverts are designed based on 
a 10-year, 24-hour storm frequency, see Summary of Ditch Performance, Sheet B34, 
Appendix A. 

Various standards and good engineering practices were used in the technical portion of the design. See 
calculations in Appendix A for a listing and discussion of the standards and practices used. 
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SECTION 5 

IMPLEMENTATION 

Because of the large expanse of area that will be impacted by remediation, relatively steep slopes, and 
close proximity to Paddys Run, intensive erosion control measures will be required to minimize erosion 
and maximize the capture of sediment. In conjunction with stormwater management measures, silt 
fencing will be installed along perimeter downslope areas and drainage ditches, where necessary, prior 
to the beginning of excavation activities. 

I 
I 

Once excavation of impacted material and contaminated soil begins, erosion and sediment control 
measures will be integrated with stormwater management measures. Runoff from the active working face 
will either be gravity drained to collection ditches and basins, or collected in excavation sumps and 
pumped to collection ditches or directly to the retention basins. Runoff from all areas will be routed to 
the retention basins until the areas are certified below FRLs. The subcontractors will be required to 
periodically remove sediments from silt fences, drainage ditches, and basins to maintain desired 
performance. Sediment removed from silt fences, drainage ditches, and basins will be managed as 
impacted material and disposed of in the OSDF. 

+ 

Any area left exposed for more than 45 consecutive days without any immediate plans for future work 
will be stabilized using a quick germinating seed mix, covered with straw mulch, or covered with a 
crusting agent (see construction drawings for proposed stormwater and sediment controls). Areas will 
also be stabilized to the extent practical prior to winter shutdown. 

5.1 General Construction Practices 

In general, it is advantageous to disturb only as much area as necessary to accommodate construction 
needs. Limiting the extent of grading and excavation will minimize disturbed areas subject to erosion 
at any given time. However, disturbed areas may be expanded to separate work areas and provide more 
room to work for safety reasons. The construction phasing ultimately incorporated into the work plan 
is dependent on several factors including the following: 

0 subcontractor’s management strategies, 
0 construction conditions, 
0 seasonal and weather conditions. 
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The following construction practices will be followed as a general rule. 

0 All erosion and sediment control measures are to be installed prior to or as the first step 
in excavation. 

a Disturbed/exposed areas will be excavated as quickly as practical. Disturbed areas which 
will remain unworked for 45 consecutive days or greater will be stabilized with a 
temporary vegetative cover or other measures, such as mulching, within 7 days. 

0 All erosion and sediment control measures shall be maintained and/or modified as 
approved by FDF in accordance with regulatory criteria during construction to comply 
with this plan. 

a Potential cross-contamination from vehicle traffic will be prevented by stabilization of 
entry/exit routes, wheel washing, and monitoring vehicles exiting the work zone. 

5.2 Construction Sequencing 

The following sections discuss the general erosion control sequencing plan (during site preparation) and 
the excavation sequencing plan. 

5.2.1 General Erosion Control Seauencina Plan (Durina Site PreDarationl 

Step 1. Establish site boundaries and access controls. 

Step 2. Install silt fence and diversion ditches in locations indicated on the construction drawings. 

Step 3. Strip the top 12 inches of soil (if not certified below FRLs by FDF) from areas 
designated for retention basin construction and stockpile the material within the 
boundaries of the impacted material stockpile within the SF to be field located as noted 
on the construction drawings. 

Step 4. Complete excavation of retention basins to lines and grades shown on the plans. Prior 
to excavation (to the extent practical), FDF will determine whether material to be 
excavated is below FRLs. During excavation FDF may perform additional monitoring 
with real-time instruments. Soil suspected to be impacted (not below FRLs) will be 
placed in Impacted Material Stockpile shown on the construction drawings. Other soil 
will be placed in the Non-Impacted Material Stockpile Areas as shown on the 
construction drawings. 
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Step 5. 

Step 6. 

Step 7. 

Step 8. 

5.2.2 

Step 1. 

Step 2. 

Step 3. 

Step 4. 

Step 5. 

Step 6. 

Step 7. 

Step 8. 

Step 9. 

Install risers, barrels, lift stations, and transfer lines for the retention basins as shown on 
the construction drawings. 

Install compacted clay subgrade and geomembrane liner in the retention basins. 

Divert flow into the retention basins by constructing collection ditches. 

Construct wheel wash pad and associated devices. 

Excavation Seauencina Plan 

Establish site boundaries and access controls. 

Establish erosion, siltation, and surface water controls in locations indicated on the plans 
and as shown in the details. Confirm that all erosion and sediment controls are in place 
and all runoff from potentially contaminated and disturbed areas flows to the retention 
basins. 

Clear remaining trees and vegetation. Stumps will be ground in place and excavated with 
surface soil removal. 

Excavate impacted material to the limits indicated on the construction drawings. 

Where the GMA is exposed, cover with a geomembrane liner as shown on the 
construction drawings. 

When excavation is completed in a discrete area, certification samples will be collected 
(by FDF). 

Upon certification that soils remaining in the remediation area meet FRLs, restoration 
grading shall be performed. 

Install stabilization blankets and apply seed and mulch to all disturbed areas. 

Upon verification that the excavation meets FRLs and has an established stand of 
vegetation, accumulated sediments, compacted clay subgrade, and the geomembrane liner 
shall be removed from the retention basins. 
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Step 10. Install temporary erosion and sedimentation controls for decommissioning of retention 
basins. 

Step 11. Upon certifying that retention basins 1, 2, and 3 meets FRLs, basins are to be 
backfilled, seeded, and mulched following ,removal of associated barrels, risers, lift 
stations, and transfer line. 

Step 12. Remove temporary erosion and sedimentation controls following completion of final 
grading activities and after the excavation areas have an established stand of vegetation. 
Seed and mulch any areas disturbed by this activity. 
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SECTION 6 

SEDIMENT CONTROL MAINTENANCE AND MONITORING 

6.1 Monitoring and Inspection 

The erosion and sediment controls identified in this SWMP will be monitored by a qualified 
representative of the subcontractor and FDF every 7 calendar days or within 24 hours of a precipitation 
event of 0.5 inches or greater during the construction phase of the project. Inspections will include areas 
under excavation, unstabilized exposed areas, erosion control measures, and locations where vehicles 
entedexit the project area. Where portions of the project area have been completed and permanent 
erosion control measures have been implemented, inspection will be conducted at least once every month 
until the entire project area is completely stabilized. All inspections will be conducted and documented 
in accordance with the SWPPP. 

Disturbed areas and areas used for storage of materials that are exposed to the elements will be inspected 
for evidence of, or for the potential of, pollutants entering local drainage systems. Locations where 
vehicles exit the project area will be inspected for evidence of off-site tracking of contaminated soil or 
impacted material. 

If the inspections indicate that control measures are not adequate or effective, modifications to the control 
measure will be implemented immediately by FDF. A report summarizing the scope of the inspection, 
name of the inspector, inspection date, observations relating to the implementation of this plan, and 
corrective action measures (if any) will be made and retained in the FDF project files to demonstrate 
compliance. The reports will either identify any areas of noncompliance with this plan, or contain a 
certification that control measures are effective and in compliance with this plan. 

6.2 Maintenance 

Erosion and sediment controls will be maintained in good operating condition until the project area has 
been completely stabilized and the soils remaining in the project area are certified to meet FRLs. Specific 
maintenance procedures will address silt fencing, drainage ditches, retention basins, and the wheel wash 
pad. 
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Silt Fencing 

As sediment collects along the silt fences, the fences will be cleaned to maintain desired removal 
performance and prevent structural failure of the fence. Sediment will be removed by the subcontractor 
and managed as impacted material and placed in the impacted material stockpile for subsequent placement 
into the OSDF. The perimeter silt fencing will remain in place until excavation activities in the area are 
completed and vegetative cover or other erosion control measures are adequately established. 

Drainage Ditches 

The subcontractor will be required to periodically remove sediment from the drainage ditches to maintain 
conveyance. Sediment removed from ditches will be managed as impacted material and placed in the 
impacted material stockpile for subsequent placement into the OSDF. 

Retention Basins 

The subcontractor will be required to periodically remove sediment from the retention basins to maintain 
desired sediment storage capacity. Sediment removed from basins will be managed as impacted material 
and placed in the impacted material stockpile for subsequent placement into the OSDF. 

Wheel Wash Pad 

Sediments will be removed from the trench and oil/water separator as required. The sediments removed 
from the Wheel Wash Pad will be managed as impacted material and placed in the OSDF. 
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Calculation Subject Stormwater Management Date VerifiedIChecked 6 - I 2 - 5 7 

Prepared By: T. Brown Checkedwerified By: 

Date 5/22/97 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS 

Dm S o w  

1. P- DW- to 1 
7 1989. Quick TR-55 for 

3. 

4. 1995. Flow m t e r N  v 5.13 

5. US. W e a t h e r B u r e a u .  R-1 Fre- of t h e e s  

N 

Methods. 1989. Ppad-7 N Der-sis 

6. S-rvev of -v- O m  Augus~ 19B7 

7. 

8. FHWA. HV- of -s. HDS No. 5. 1985 

9. R r m .  F.F.. & of H v s  - - I a w - H i l l  

ODOT. L o L  Voi. 3 Dr-sian 

N - n  

t of # 

ASSUMPTlQNS 

1. Re- The re- be in -ior to 

. .  n. T w e -  the co- watershed areas wior to. a n d a  

on were w o r s t - w  for storm volumes. 
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2. 

3. 

4. 

5. 

6. 

7 .  

8. 

802 ENGINEERING CALCULATIONS 
BASIS SHEET 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS (continued) 

Ditches and Culverts: Both existing and proposed conditions were evaluated, with the 

one producing the highest flow rates used in design. 

The Rainfall Intensity-Frequency-Duration Curve for the Fernald area has the shortest 

duration equal to 10 minutes. The time of concentrations (t,) computed for drainage 

areas P1, P2, and P3 were less than 10 minutes. Since the drainage areas for ditches 

are smaller than basin drainage areas (and subsequent tc's for ditches less than those 

for basins), calculations for t, for ditch and culvert drainage areas were not performed 

(except for Ditch-12, and Culvert-4). Instead, the smallest duration (10 min.) from the 

Rainfall Intensity-Frequency-Duration Curve were used to calculate rainfall intensities. 

For Ditch-1 2 and Culvert-4, tc's were calculated using SCS methodologies due to the 

relatively large, flat drainage areas. 

Basins were designed with an overflow outlet to provide positive drainage for storm 

events in excess of the 10-year, 24-hour storm. 

Ditches were designed based on uniform flow. 

The existing ditches and 24" dia. culvert at the proposed wheel wash area were 

designed under Calculation No. 15-02, for PO1 58 (Haulroad Upgrade Project), and is 

included for information as an attachment to this calculation. 

The existing catch basin and 18" corrugated HDPE storm drain located west of the 

Inactive Flyash Pile was designed under Calculation No. 15-01, for PO139 (Design of 

Seepage Collection & Removal of Sediment), and is included for information as an 

attachment to this calculation. 

The Contingency Stockpile Area (Stockpile #2), located north-northwest of ditch-1 2, 

may or may not be utilized, depending on the amount of excess soil. Therefore, 

ditches 8A, 88, and Basin 2 were designed assuming that this stockpile area would 

be utilized. 



ENGINEERING CALCULATION§ 
BASIS SHEET 

* ,  

SUMMARY OF DATA SOURCES - CODES - ASSUMPTlQNS (coo~tio~~ed) 

9. Dumped Rock Fill will be used in ditches that do not have a geomembrane liner where 

flow velocities are greater than 4.0 fps. ODOT Type "C" dumped rock fill will be used 

in all ditches due to the small geometrical shape of the ditches. 

Ditches 28, 3-7, and 9 will have a geomembrane liner. Where velocity checks are 

used, flow depths will be determined using a broad-crested weir analysis. 

10. 

05193 ENGO98 
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11 PARSONS I 
. -  * 802 

11 ERAPROJECT J COMPUTER CALCULATION SUMMARY SHEET 

ou: 2 PO: 165 Job Number: 7663-0165-1 11 12-141 

Computer Code: OTR-55 Version: 5.46 

Code Verification Status: REV 0. Nov 1992 

Description of Program: DeVelODes runoff hvdromaDhs Der SCS TR-55. 
Determines Deak flows Der Modified Rational Method 

Source of Data: Refer to Data Sources. Sheet 2 

Purpose/Description of Calculation: 
Retention Basins will be sized to accommodate these volumes. 

To determine volume of runoff Droduced bv 10-vr. 24-hr storm event. 

To determine peak flows for desim of ditches and culverts. 

Run Performed By: T. Brown 

Date/Time of Run: 1/15/97 

Computer Time of Run: n/a 

Input Filename: 

Output Filename: 

Files Saved to Diskname: ~:\engdata\c&sdata\~o 165\swu\swcalc Disk Location: 
with discidine files 

Results: Refer to calculation 

See attached list on Sheets 8-11 

See attached list on Sheets 8-11 

network directorv. backuD 

Performed By: T. Brown a Date: 6-R-47 

Checked By: Date: 6- 13-97 
U 

Approved By: Date: 
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I PARSONS I 
COMPUTER CALCULATION SUMMARY SHEET 

ou: 2 PO: 165 Job Number: 76634165-1 1 1  12-141 

Computer Code: POND -2 Version: 5.17 

Code Verification Status: 

Description of Program: 
an outflow hvdropraDh using level-Do01 routing techniaues 

REV 0. NOV 1992 

Source of Data: Refer to Data Sources. Sheet 2 

PurposeDescription of Calculation: 
storm event. 

Used to size retention basins to ensure no discharge for 10-vear. 24-hour 

Run Performed By: T. Brown 

Daterime of Run: 1/96-1/97 

Computer Time of Run: n/a 

Input Filename: See attached list on Sheets 8-1 1 

Output Filename: See attached list on Sheets 8-11 

Files Saved to Diskname: ~:\enndata\c&sdata\~ol65\swu\swcalc Disk Location: network directow. baCkuD 
with discidine files 

Results: Refer to calculation 

Performed By: T. Brown Date: b-12-m 

Checked By: Date: 6-/2-?7 

Approved By: Date: 



8 0 2  
1 PARSONS I I ERA PROJECT COMPUTER CALCULATION SUMMARY SHEET 

ou: 2 PO: 165 Job Number: 76634165-1 11  12-141 

Computer Code: Flow Master Version: 5.13 

Code Verification Status: Rev 0. Feb. 1997 

Description of Program: 

Source of Data: 

Comuutes solutions to uniform flow oDen channel hvdraulic uroblems 

Refer to Data Sources. Sheet 2 

PurposeDescription of Calculation: 
lining material. 

Used to evaluate and select drainage channel geometrv and acceDtable 

Run Performed By: T. Brown 

Datemime of Run: 1 1/96 - 1/97 

Computer Time of Run: n/a 

Input Filename: See attached list on Sheets 8-11 

Output Filename: See attached list on Sheets 8-11 

Files Saved to Diskname: u:engdata\c&sdata\uo165\swu\swcalc - 

With discidine files 
Disk Location: network directory. backuu 

Results: Refer to calculation 

Performed By: T. Brown 3?3 Date: b-lz-?? 

Checked By: Date: 64 / d  -7 7 

Approved By: Date: 

ENG095 2/92 

\ 



CALCULATION SHEET GEE3 

RESULTS: 

The results from the routing the 10-year, 24-hour storm event through the retention basins are as follows: 

RETENTION BASIN 1 

010 = 72 CFS 

Initial Storage (Assumed 
full of sediment) = 0.38 AC-Ft 

Overflow Elev. = 537.7 

Water Surface Elev. (WSE,,) = 

Qlo Discharge = 0 CFS 

537.1 1 

RETENTION BASIN 2 

Ql, = 28 CFS 

Initial Storage (Assumed 
full of sediment) = 0.1 1 Ac-Ft 

Overflow Elev. = 536.0 

Water Surface Elev. (WSE,,) = 535.90 

Q,, Discharge = 0 CFS 

RETENTION BASIN 3 

0 1 0  = 21 CFS 

Initial Storage (Assumed 
full of sediment) = 0.10 Ac-Ft 

Overflow Elev. = 540.0 

Water Surface Elev. (WSE,,) = 539.89 

Q,, Discharge = 0 CFS 

The retention basins do not discharge the 10-year, 24-hour storm event and are acceptable. 

The diversion ditches and culverts were designed to accommodate a 1 0-year storm event. 
The results for diversion ditches and culverts are included within the body of the calculations. 

12/92 
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Print File List 
2/13/97 12:47PM 

P:\ENG D ATA\C&SD ATA\PO 1 6SSW u\S W C ALC 

e.mod 
.mod 
.mod 
.mod 
.mod 
i.cmp 
9 . M  
023 
023.1 
0251 
080 
095 
095.1 
095.2 

3 44 
~ 

11 Files: 166 
11 Bytes: 1,332,046 



. %  . .. . 

2 

eng095.3 
eng098 
estimate.est 
excvswl .vol 
out.hyd 

p1 .hyd 
p l  .mop 
p l  .msr 
p l  .rcn 
p l  .tcm 

pl-10.hyd 
pl-25.hyd 

p l  .tct 
p l  .wsd 
pl2-10. hyd 
p12-100.hyd 
p12-25.hyd 
pl2.hyd 
pl2.mop 
pl2.msr 
pl2.rcn 
pl2.tcm 

p l  atry.msr 

p2.det 
P24Pd 
p2.hyd 
P2-moP 
p2.msr 
p2.rcn 
p2.tct 
p2.wsd 
p2a-11 .msr 
p2a.msr 
p2ae-tl .msr 
p2e-lO.hyd 
p 2 e . w  
p3-1O.hyd 
p3-1 Oa.hyd 
P3-25. hyd 
p3-25a.hyd 
p3.hYd 
p3.mop 

p3.w 
p3.Wsd 

p3a.moP 

p3a.Wsd 

pl2.wsd 

p2-lO.hyd 
p2-25. hyd 

p3.msr 
p3.rcn 

p3a-tl .msr 

p3a.msr 
p3a.rcn 

p4-1 O.hyd 

Print File List 5+w0 d; ra. 
2/13/97 12:47PM 

P :\EN G D AT A\C&SD AT A\PO 1 6RS W WSW C ALC 



Print File List 
2/13/97 12:47PM 

P:\ENGDATA\C&SDATA\PO 1 6aSW WSWCALC 
1-25. hyd 
1.hyd 
Lmop 
Lmsr 
Lout 
Lrcn 
Ltct 
1.wsd 
b.mr 
ojectl .fm2 
2p.mod 
*wl .vol 
dv0l.txt 
)way 
vl-lO.hyd 
VI -1 OO.hyd 
VI -25.hyd 
v l  .pnd 
v l  .vol 
vla-1 O.hyd 
vla.pnd 
v l  a.vol 

v2-1 Oa.hyd 
v2-1 O.hyd 

v2-1Ot.hyd 
e-25. hyd 
v2-25a. hyd 
e-251. hyd 
v2-11 .pnd 
v2-ti .vol 
v2.pnd 
v2.vol 
ea-l0.hyd 
ea-25. hyd 
v2a.pnd 
v2a.vol 
@e-1 Ot . hyd 
v3-1 0. hyd 
v3-1 Oa. hyd 
v3-1 Ot. hyd 
V3-25. hyd 
v3-25a. hyd 
e-251. hyd 
v3-tl .pnd 
&ti .vol 
v3.pnd 
rv3.vol 
&-1 O.hyd 
&-25. hyd 
rv3a.pnd 
rv3a.vol 
n/cecp.txt 
mpswl.rvk 
uubak 
uu.fm2 
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swu.idf 
swul .bak 
swul .fm2 
swutimna 

Print File List 
2/13/97 12:47PM 

P :\ENG D AT A\C&SD AT A\PO 1 6aSW US W C ALC 



ATTACHMENT A, RETENTION BASINS 

Methodology 

This calculation is performed by examining the existing and proposed conditions to 
identify the "worst case" for storm volumes. 

The existing drainage area for each basin is computed using the existing 
topography. The proposed drainage area for each basin is computed on the final 
grading plan. Time of concentrations are determined using sheet flow, shallow 
concentrated flow, and channel flow as required by the drainage characteristics of 
each drainage area. See Drainage Area Map in Appendix B of the Surface Water 
Management Plan. A weighted curve number is developed for each drainage area 
based on soil types and conditions within the drainage area. The proposed 10 yr - 
24 hr inflow hydrographs are then developed using SCS Technical Release No. 55 
and the computer program Quick TR-55. 

The drainage areas for each basin under existing and proposed conditions are as 
follows: 

EX1 STI NG PROPOSED 

Basin 1 14.33 AC 15.23 AC 
Basin 2 7.04 AC 6.1 AC 
Basin 3 4.78 AC 4.78 AC 

By inspection, The worst-case volume condition for basin 1 and basin 3 will occur 
during proposed conditions due to  the size of the drainage areas and the use of 
higher curve numbers for disturbed conditions. However, for basin 2 it is not 
apparent which condition will generate the largest storm runoff volume. Therefore, 
runoff hydrographs will be generated for each condition and routed through the 
storage volume estimate routine of the Pond-2 computer program. The condition 
which produces the largest estimated storage volume will be used as the worst- 
case and will be routed through the basin. 

Stage-storage information is developed from the grading plans for each basin. This 
information is entered into the Pond-2 computer program. Since the basins retain 
the design storm instead of regulating outflow, an outflow rating table is not 
required. Also, the pumping rate at the lifts stations (400 gallons per minute a t  
basin 1, and 100 gpm at basins 2 & 3) was not considered when routing the design 
storm event. 

The 10 yr - 24 hr inflow hydrographs are then routed through the basins using 
level-pool reservoir routing techniques found in the Pond-2 computer program. 
Maximum water surface elevations due to storage of the entire storm volume are 
evaluated to ensure that adequate volume is provided to  contain the 10 yr - 24 hr 
storm event. 

Calculations are included on the following pages. 



RETENTION BASIN I 



Quick TR-55 Ver.5.46 S / N :  
Executed: 14:23:24 04-26-1997 C:\P0165PRP\Pl.TCT 

RETENTION BASIN - 1 

Tc COMPUTATIONS FOR: P1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 

Manning's roughness coeff., n 0.0110 
Flow length, L (total < or = 300) ft 280.0 

Land slope, s ft/ft 0.0210 

Surface description BARE 

Two-yr., 24-hr rainfall, P2 in 3.000 

0.8 
.007 * (n*L) 

T -------------- hrs 0.05 
0 . 5  0 .4  

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0 . 5  
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2 
Unpaved 

ft 240.0 
ft/ft 0.1120 

ft/s 5.3996 

hrs 0.01 

3 
sq.ft 10.00 

ft/ft 0.0080 

ft 12.47 
ft 0.802 

0.0400 

ft/s 2.8758 

Flow length, L ft 305 

T = L / (3600*V) hrs 0.03 

= 0.05 

= 0.01 

= 0.03 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:23:24 04-26-1997 C:\P0165PRP\Pl.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN - 1 



P i  WATERSHED, CHANNEL FLOW 
Worksheet for Trapezoidal Channel 

Project Description 
Project File untitled.fn-12 
Worksheet P i  WATERSHED, CHANNEL FLOW 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 

~ ~ ~~ 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.008000 Wft 

Left Side Slope 
Right Side Slope 
Bottom Width 8.00 ft 

Depth 1.00 ft 
2.000000 H : V 
2.000000 H : V 

~ Resudk 
Discharge 28.68 cfs 
Flow Area 10.00 fF 
Wetted Perimeter 12.47 ft 
Top Width 12.00 ft 
Critical Depth 0.69 ft 
Critical Slope 0.028706 fvft 
Velocity 2.87 ftk 
Velocily Head 0.13 ft 
Specific Energy 1.13 ft 
Froude Number 0.55 
Flow is subcritical. 

Notes: 

THIS ANALYSIS WAS TO DETERMINE THE FLOW AREA, WElTED PERIMETER, AND HYDRAULIC RADIUS 
OF D-3 FLOWING 1 FT DEEP. 

RESULTS USED TO DETERMINE TRAVEL TIME OF FOR CHANNEL FLOW COMPONENT OF TIME OF 
CONCENTRATION OF P i  DRAINAGE AREA. 

11125196 
103758 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlawMaster 6.13 
Page I of 1 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:26:02 04-26-1997 

RETENTION BASIN 1 
59% HoA, 20% HeF, 10% MaB, 
10% Gn, 1% Gravel Road 

RUNOFF CURVE NUMBER DATA 
.................................................................. 

Composite Area: 

CN AREA 
SURFACE DESCRIPTION (acres) ................................ --------- 

HoA, (C) : FALLOW, BARE SOIL 8.97 
MaB, (C) : FALLOW, BARE SOIL 1.52 
HeF, (B) : FALLOW, BARE SOIL 3.04 
Gn, (B) : FALLOW, BARE SOIL 1.55 
Gravel Road 0.15 

---- 
91 
91 
86 
86 
91 

15.23 89.5 > COMPOSITE AREA --- 
..................................................... 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 09:23:55 05-02-1997 

RETENTION BASIN 1 
59% HoA, 20% HeF, 10% MaB, 
10% Gn, 1% Gravel Road 

RUNOFF CURVE NUMBER SUMMARY .................................................................. .................................................................. 
Subarea 

Description 
Area CN 
(acres) (weighted) --------- ------------ 
15.23 '84 u s  q o  

SEE sin Ab 



Quick TR-55 Version: 5.46 S/N: 
Return Frequency: 

Page 1 
10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-26-1997 14:32:20 
Watershed file: --> C:\P0165PRP\Pl .MOP 
Hydrograph file: --> C:\P0165PFIP\Pl-lO.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

,375 
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Quick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-26-1997 14:32:20 
Watershed file: --> C:\P0165PRP\Pl . MOP 
Hydrograph file: --> C:\P0165PRP\Pl-lO.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

>>>> Summary of Subarea Times to Peak <<<< 
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Quick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-26-1997 14:32:20 
Watershed file: --> C:\P0165PRP\Pl . MOP 
Hydrograph file: --> C:\P0165PRP\Pl-lO.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

371 



Quick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-26-1997 14:32:20 
Watershed file: --> C:\P0165PRP\Pl .MOP 
Hydrograph file: --> C:\P0165PRP\Pl-lO.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

Time Flow 
(h-1 (cfs) ----------------- 
11.0 2 
11.1 2 
11.2 2 
11.3 2 
11.4 3 
11.5 3 
11.6 4 
11.7 11 
11.8 17 
11.9 24 
12.0 46 
12.1 72 
12.2 45 
12.3 16 
12.4 11 
12.5 9 
12.6 7 
12.7 6 
12.8 5 
12.9 5 
13.0 5 
13.1 4 
13.2 4 
13.3 4 
13.4 4 
13.5 4 
13.6 3 
13.7 3 
13.8 3 
13.9 3 
14.0 3 
14.1 3 
14.2 2 
14.3 2 
14.4 2 
14.5 2 

Flow 
(cfs) 

14.8 
14.9 
15.0 
15.1 
15.2 
15.3 
15.4 
15.5 
15.6 
15.7 
15.8 
15.9 
16.0 
16.1 
16.2 
16.3 
16.4 
16.5 
16.6 
16.7 
16.8 
16.9 
17.0 
17.1 
17.2 
17.3 
17.4 
17.5 
17.6 
17.7 
17.8 
17.9 
18.0 
18.1 
18.2 
18.3 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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14.6 
14.7 

2 
2 

18.4 
18.5 1 
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~ Quick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-26-1997 14:32:20 
Watershed file: --> C:\P0165PRP\P1 . MOP 
Hydrograph file: --> C:\P0165PRP\Pl-lO.HYD 

RETENTION BASIN 1 
PROPOSED CONDITIONS 

Time Flow 
(hrs) (cfs) ----------------- 
18.6 1 
18.7 1 
18.8 1 
18.9 1 
19.0 1 
19.1 1 
19.2 1 
19.3 1 
19.4 1 
19.5 1 
19.6 1 
19.7 1 
19.8 1 
19.9 1 
20.0 1 
20.1 1 
20.2 1 
20.3 1 
20.4 1 
20.5 1 
20.6 1 
20.7 1 
20.8 1 
20.9 1 
21.0 1 
21.1 1 
21.2 1 
21.3 1 
21.4 1 
21.5 1 
21.6 1 
21.7 1 
21.8 1 
21.9 1 
22.0 1 
22.1 1 
22.2 1 
22.3 1 

22.4 
22.5 
22.6 
22.7 

22.9 
23.0 
23.1 
23.2 
23.3 
23.4 
23.5 
23.6 
23.7 

23.9 
24.0 
24.1 
24.2 
24.3 
24.4 
24.5 
24.6 
24.7 
24.8 
24.9 
25.0 
25.1 
25.2 
25.3 
25.4 
25.5 
25.6 
25.7 

25.9 

22.8 

23.8 

25.8 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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POND-2 Version: 5.17 
S/N: 

RETENTION BASIN NO. 1 

CALCULATED 04-26-1997 1- : 52: 34 
DISK FILE: C:\PO165PRp\SW1 . VOL 

Planimeter scale: 1 inch = 40 ft. 

* 
Area Al+A2+sqr (Al*A2) Volume Volume Sun 

(ft) (sq. in. ) (acres) (acres) (acre-ft) (acre-ft) 
Elevation Planimeter 

531.40 
532.00 
533.00 
534.00 
535.00 
536.00 
537.00 
538.00 
539 . 00 
540.00 

532 . 90 
537.70 
537 . 80 
537.90 
538.10 
538.20 
538 . 30 
538.40 
538.50 
538.60 
538 . 70 
538.80 
538 . 90 
539.10 
539.20 

0.00 
5.27 
16.74 
23.83 
25.38 
26.97 
28.60 
31.45 
35.20 
36.27 

0.00 
0.19 
0.61 
0.88 
0.93 
0.99 
1.05 
1.16 
1.29 
1.33 

0.00 
0.19 
1.15 
2.22 
2.71 
2.88 
3.06 
3.31 
3.67 
3.94 

Elevations With Areas Interpolated From 
The Closest Two Planimeter Readings 

1.18 
1.20 
1.21 
1.22 
1.24 
1.25 
1.26 
1.28 
1.30 
1.30 

3.51 
3.53 
3.55 
3.57 
3.59 
3.61 
3.63 
3.65 
3.88 
3.89 

0.00 
0.04 
0.38 
0.74 
0.90 
0.96 
1.02 
1.10 
1.22 
1.31 

0.33 
0.76 
0.87 
0.99 
0.12 
0.23 
0.35 
0.47 
0.59 
0.72 
0.84 
0.97 
1.09 
0.13 
0.26 

0.00 
0.04 
0.42 
1.16 
2.07 
3.03 
4.05 
5.15 
6.38 
7.69 

0.36 
4.81 
4.92 
5.04 
5.27 
5.39 
5.50 
5.63 I 

5.75 
5.87 
5.99 
6.12 
6.25 
6.51 
6.64 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 
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OND-2 Version: 5.17 S/N: 
XECUTED: 04-26-1997 14:51:38 

Page 1 
Return Freq: 10 years 

. . . . . . . . . . . . . . . . . . . . . . .  
* RETENTION BASIN 1 * 
* * 
* * 
* * 
* * 
* * 
. . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: C:\P0165PRP\P1-10 .HYD 
Rating Table file: C:\P0165PRP\SWl . PND 
---- INITIAL CONDITIONS---- 
Elevation = 532.90 ft - MRx 5m CulWm E;-EJ 
Outflow = 0.00 cfs 
Storage = 0.38 ac-ft - rnhx SED. ST- J D l r r l M  

GIVEN POND DATA .............................. 
INTERMEDIATE ROUTING 

COMPUTATIONS .......................... 
ELEVATION 

( ft) --------- 
531.40 
532.00 
533.00 
534.00 
535.00 
536.00 
537.00 
537.70 
537.90 
538.00 
538.10 
538 . 30 
538 . 50 
538 . 70 
538.90 
539 . 00 
539 . 10 
539 . 20 
540.00 --------- 

OUTFLOW 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.8 
8.8 
13.7 
25.1 
37.8 
52.6 
69.4 
78.3 
87.5 
96.6 
183.5 

STORAGE 
(ac-ft) ---------- 

0.000 
0.040 
0.420 
1.160 
2.070 
3.030 
4.050 
4.810 
5.040 
5.150 
5.270 
5.500 
5.750 
5.990 
6.250 
6.380 
6.510 
6.640 
7.690 

2S/t 
(cfs) ------------ 

0.0 
9.7 

101.6 
280.7 
500.9 
733.3 
980.1 
1164.0 
1219.7 
1246.3 
1275.3 
1331.0 
1391.5 
1449.6 
1512.5 
1544.0 
1575.4 
1606.9 
1861.0 

2 S / t  + 0 
(cfs) ------------- 

0.0 
9.7 

101.6 
280.7 
500.9 
733.3 
980.1 
1164.0 
1224.5 
1255.1 
1289.0 
1356.1 
1429.3 
1502.2 
1581.9 
1622.3 
1662.9 
1703.5 
2044.5 

Time increment (t) = 0.100 hrs. 



POND-2 Version: 5.17 SIN: 
EXECUTED: 04-26-1997 14: 51: 38 

Pond File: C:\P0165PRP\SWl . PND 
Inflow Hydrograph: C:\P0165PRP\P1-10 .HYD 
Outflow Hydrograph: C:\P0165PRP\SW1-10 .HYD 

TIME 
(hrs) -------- 

11.000 
11.100 
11.200 
11.300 
11.400 
11.500 
11.600 
11.700 
11.800 
11.900 
12.000 
12.100 
12.200 
12 . 300 
12.400 
12.500 
12 . 600 
12.700 
12.800 
12.900 
13.000 
13.100 
13.200 
13.300 
13.400 
13.500 
13.600 
13.700 
13.800 
13.900 
14.000 
14.100 
14.200 
14.300 
14.400 
14.500 
14.600 
14.700 
14.800 
14.900 
15.000 
15.100 
15.200 
15.300 
15.400 

INFLOW 
(cfs) ---.----- 

2.00 
2.00 
2.00 
2.00 
3.00 
3.00 
4.00 
11.00 
17.00 
24.00 
46.00 
72.00 
45.00 
16.00 
11.00 
9.00 
7.00 
6.00 
5.00 
5.00 
5.00 
4.00 
4.00 
4.00 
4.00 
4.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

383 

Page 2 
Return Freq: 10 years 

ROUTING COMPUTATIONS 

I1+12 
(cfs) --------- ----- 

4.0 
4.0 
4.0 
5.0 
6.0 
7.0 
15.0 
28.0 
41.0 
70.0 
118.0 
117.0 
61.0 
27.0 
20.0 
16.0 
13.0 
11.0 
10.0 
10.0 
9.0 
8.0 
8.0 
8.0 
8.0 
7.0 
6.0 
6.0 
6.0 
6.0 
6.0 
5.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

2S/t - 0 
(cfs)  ------------ 

92.4 
96.4 
100.4 
104.4 
109.4 
115.4 
122.4 
137.4 
165.4 
206.4 
276.4 
394.4 
511 . 4 
572.4 
599.4 
619.4 
635.4 
648.4 
659.4 
669.4 
679.4 
688.4 
696.4 
704.4 
712.4 
720.4 
727.4 
733.4 
739.4 
745.4 
751.4 
757.4 
762.4 
766.4 
770.4 
774.4 
778 . 4 
782.4 
786.4 
790.4 
794.4 
798.4 
802.4 
806.4 
810.4 

2S/t + 0 
(cfs) ----------- 

92.4 
96.4 
100.4 
104.4 
109.4 
115.4 
122.4 
137.4 
165.4 
206.4 
276.4 
394.4 
511.4 
572.4 
599.4 
619.4 
635.4 
648.4 
659.4 
669.4 
679.4 
688.4 
696.4 
704.4 
712.4 
720.4 
727.4 
733.4 
739.4 
745.4 
751.4 
757.4 
762.4 
766.4 
770.4 
774.4 
778.4 
782.4 
786.4 
790.4 
794.4 
798.4 
802.4 
806.4 
810.4 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 

ELEVATION 
(ft) --------- 
532.90 
532.94 
532.99 
533.02 
533.04 
533.08 
533.12 
533.20 
533.36 
533.59 
533.98 
534.52 
535.05 
535.31 
535.42 
535.51 
535.58 
535.63 
535.68 
535.73 
535.77 
535.81 
535.84 
535.88 
535.91 
535.94 
535.97 
536.00 
536.03 
536.05 
536.07 
536.10 
536.12 
536.13 
536.15 
536.17 
536.18 
536.20 
536.22 
536.23 
536.25 
536.26 
536.28 
536.30 
536.31 



8 0 2  

I1+12 
(cfs) --------- 

4.0 
4.0 
4.0 

~ 4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

~ 2.0 

POND-2 Version: 5. 
EXECUTED: 04-26-19 

ROUTING COMPUTATIONS ...................................................... 
2S/t - 0 2S/t + 0 OUTFLOW ELEVATION 
(cfs) (cfs) (cfs) (ft) ------------ ----------- --------- --------- 
814.4 814.4 0.00 536.33 
818.4 818.4 0.00 536.35 
822.4 822.4 0.00 536.36 
826.4 826.4 0.00 536.38 
830.4 830.4 0.00 536.39 
834.4 834.4 0.00 536.41 
838.4 838.4 0.00 536.43 
842.4 842.4 0.00 536.44 
846.4 846.4 0.00 536.46 
850.4 850.4 0.00 536.47 
854.4 854.4 0.00 536.49 
858.4 858.4 0.00 536.51 
862.4 862.4 0.00 536.52 
865.4 865.4 0.00 536.54 
867.4 867.4 0.00 536.54 
869.4 869.4 0.00 536.55 
871.4 871.4 0.00 536.56 
873.4 873.4 0.00 536.57 
875.4 875.4 0.00 536.58 
877.4 877.4 0.00 536.58 
879.4 879.4 0.00 536.59 
881.4 881.4 0.00 536.60 
883.4 883.4 0.00 536.61 
885.4 885.4 0.00 536.62 
887.4 887.4 0.00 536.62 
889.4 889.4 0.00 536.63 
891.4 891.4 0.00 536.64 
893.4 893.4 0.00 536.65 
895.4 895.4 0.00 536.66 
897.4 897.4 0.00 536.67 

536.67 899.4 899.4 0.00 
901.4 901.4 0.00 536.68 
903.4 903.4 0.00 536.69 
905.4 905.4 0.00 536.70 
907.4 907.4 0.00 536.71 
909.4 909.4 0.00 536.71 
911.4 911.4 0.00 536.72 
913.4 913.4 0.00 536.73 
915.4 915.4 0.00 536.74 
917.4 917.4 0.00 536.75 
919.4 919.4 0.00 536.75 
921.4 921.4 0.00 536.76 
923.4' 923.4 0.00 536.77 
925.4 925.4 0.00 536.78 
927.4 927.4 0.00 536.79 
929.4 929.4 0.00 536.79 ...................................................... 

Pond File: 
Inflow Hydrograph: 
Outflow Hydrograph 

INFLOW H -------- 
TIME 
(hrs) -------- 

15.500 
15.600 
15.700 
15.800 
15.900 
16.000 
16.100 
16.200 
16.300 
16.400 
16.500 
16.600 
16.700 
16.800 
16.900 
17.000 
17 . 100 
17 . 200 
17.300 
17.400 
17 . 500 
17.600 
17.700 
17 . 800 
17 . 900 
18 . 000 
18.100 
18 . 200 
18.300 
18.400 
18.500 
18.600 
18.700 
18.800 
18.900 
19.000 
19 . 100 
19.200 
19.300 
19.400 
19.500 
19.600 
19.700 
19.800 
19.900 
20.000 

[DROGRAPH 

INFLOW 
---------- 

(cfs) --------- 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

3 
s 
L7 
37 

C 
C 

: c  

;/N: 
14:51: 38 

Page 3 
Return Freq: 10 years 

:\P0165PRP\SWl . PND 
:\POl65PRP\P1-10 .HYD 
:\P0165PRP\SW1-10 .HYD 



POND-2 Version: 5.17 S/N: 
EXECUTED: 04-26-1997 14:51:38 

Page 4 
Return Freq: 10 years 

Pond File: C:\P0165PRp\SWl . PND 
Inflow Hydrograph: C:\P0165PRp\P1-10 .HYD 
Outflow Hydrograph: C:\PO165PRp\SW1-10 .HYD 

INFLOW HYDROGRAPH ------------------ ROUTING COMPUTATIONS 

TIME 
(hrs) - - - - - - - - 

20.100 
20.200 
20.300 
20.400 
20.500 
20.600 
20.700 
20.800 
20.900 
21.000 
21.100 
21.200 
21.300 
21.400 
21.500 
21.600 
21.700 
21.800 
21.900 
22 . 000 
22 . 100 
22.200 
22.300 
22.400 
22.500 
22.600 
22.700 
22.800 
22.900 
23 . 000 
23.100 
23.200 
23.300 
23.400 
23.500 
23.600 
23.700 
23.800 
23.900 
24 . 000 
24.100 
24 . 200 
24.300 
24.400 
24 . 500 
24.600 

INFLOW 
(cfs) ----.---- 

1.00 
i.oa 
i . o a  
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1 . 0 0  
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 

Il+I2 
(cfs) --------- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2S/t - 0 
(cfs) --------.--- 
931.4 
933.4 
935.4 
937.4 
939.4 
941.4 
943.4 
945.4 
947.4 
949.4 
951.4 
953.4 
955.4 
957.4 
959.4 
961.4 
963.4 
965.4 
967.4 
969.4 
971.4 
973.4 
975.4 
977.4 
979.4 
981.4 
983.4 
985.4 
987.4 
989.4 
991.4 
993.4 
995.4 
997.4 
999.4 
1001.4 
1003.4 
1005.4 
1007.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 

2S/t + 0 
(cfs) ----------- 
931.4 
933.4 
935.4 
937.4 
939.4 
941.4 
943.4 
945.4 
947.4 
949.4 
951.4 
953.4 
955.4 
957.4 
959.4 
961.4 
963.4 
965.4 
967.4 
969.4 
971.4 
973.4 
975.4 
977.4 
979.4 
981.4 
983.4 
985.4 
987.4 
989.4 
991.4 
993.4 
995.4 
997.4 
999.4 
1001.4 
1003.4 
1005.4 
1007.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 

OUTFLOW 
(cfs) --------_ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATIOl 
( ft) --.-----. 
536.80 
536.81 
536.82 
536.83 
536.84 
536.84 
536.85 
536.86 
536.87 
536.88 
536.88 
536.89 
536.90 
536.91 
536.92 
536.92 
536.93 
536.94 
536.95 
536.96 
536.96 
536.97 
536.98 
536.99 
537.00 
537.01 
537.01 
537.02 
537.03 
537.04 
537.04 
537.05 
537.06 
537.07 
537.07 
537.08 
537.09 
537.10 
537.10 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 



POND-2 Version: 5.17 S/N: 
EXECUTED: 04-26-1997 14:51:38 

Pond File: C:\P0165PRp\SWl . PND 
Outflow Hydrograph: C:\P0165PRp\SW1-10 .HYD 
Inflow Hydrograph: C:\P0165PRP\P1-10 .HYD 

TIME 
(hrs) -------- 

24.700 
24.800 
24.900 
25.000 
25.100 
25.200 
25.300 
25.400 
25.500 
25.600 
25.700 
25.800 
25.900 

INFLOW 
(cfs) -------.- 

0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

802 
Page 5 

Return Freq: 10 years 

I1+12 
(cfs) --------- 

0 . 0  
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2S/t - 0 
(cfs) ------------ 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 

2S/t + 0 
(cfs) ----------- 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 
1008.4 

OUTFLOW 
(cfs) - - - - - - - - - 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 

ELEVATION 
( ft) - - - - - - - - - 
537 . 11 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 
537.11 

386 



POND-2 Version: 5.17 S/N: 
EXECUTED: 04-26-1997 14:51:38 

s w  A 2 0  

Page 6 
Return Freq: 10 years 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 
Pond File: C:\P0165PRP\SWl . PND 
Inflow Hydrograph: C:\P0165PRP\P1-10 .HYD 
Outflow Hydrograph: C:\P0165PRP\SW1-10 .HYD 

Starting Pond W.S. Elevation = 532.90 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
Peak Inflow - - 72.00 cfs 
Peak Outflow = 0.00 cfs 
Peak Elevation = 537.11 ft 

***** Summary of Approximate Peak Storage ***** 
0.38 ac-ft 

Peak Storage From Storm = 3.79 ac-ft 

4.17 ac-ft 

- Initial Storage - 

Total Storage in Pond - 
--------------- 

- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 

383 



8 0 2  

11.3 - 
1-1.4 - 
.1.5 - 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 S/N: Page 7 

Pond File: C:\P0165PRP\SWl . PND 
Inflow Hydrograph: C:\P0165PRP\P1-10 .HYD 
Outflow Hydrograph: C:\P0165PRP\SW1-10 .HYD 

72.00 cfs Peak Inflow - 
Peak Outflow = 0.00 cfs 
Peak Elevation = 537.11 ft 

Return Freq: 10 years 

EXECUTED: 04-26-1997 
14 : 51: 38 - 

X* 
x *  
x *  
x *  
x *  
x *  
x *  
X * 
X * 
X * 
X * 

* X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

* 

* 
X * 
X * 
X * 
X * 
X * 
X * 
X * 
x *  
x *  
x *  
x *  
x *  
x *  
x *  
x *  
x *  
x *  
x *  

* 

* 
* 
* 

* 

TIME 



* File: C:\P0165PRP\P1-10 .HYD Qmax = 72.0 cfs 
x File: C:\PO165PRP\SW1-10 .HYD Qmax = 0.0 cfs 



RETENTION BASIN 2 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:55:59 05-05-1997 C:\P0165EXT\P2.TCT 

RETENTION BASIN 2 
EXISTING CONDITIONS 

Tc COMPUTATIONS FOR: P2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 
Surface description RANGE 
Manning's roughness coeff., n 0.1300 

ft 266.0 Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 in 3.000 
Land slope, s ft/ft 0.0450 

0.8 
.007 * (n*L) 

T = -------------- hrs 0.24 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 2 
Surface (paved or unpaved)? Unpaved 
Flow length, L ft 160.0 
Watercourse slope, s ft/ft 0.0970 

0.5 
Avg.V = Csf * (s) ft/s 5.0251 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) hrs 0.01 

= 0.24 

= 0.01 

CHANNEL FLOW 
Segment ID 3 
Cross Sectional Flow Area, a sq.ft 1 . 4 8 ~ F x M n ~ * B 1 3 * ~ -  
Wetted perimeter, Pw ft 3.85 
Hydraulic radius, r = a/Pw ft 0.384 

Manning's roughness coeff., n 0.0600 
Channel slope, s ft/ft 0.1000 

Flow length, L ft 280 

T = L / (3600*V) hrs 0.02 = 0.02 

....................................................................... ....................................................................... 
TOTAL TIME (hrs) 0.27 

37 I 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:55:59 05-05-1997 C:\P0165EXT\P2.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 2 
EXISTING CONDITIONS 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:03:30 04-29-1997 

RETENTION BASIN 2, EXISTING CONDITIONS 

GRAVEL ROAD 3.0%, 
Mac2 2.9% 

HoA 51.0%, Gn 36.9%, HeF 6.4%, 

RUNOFF CURVE NUMBER DATA .................................................................. .................................................................. 

Composite Area: 

SURFACE DESCRIPTION ............................ 
HoA (C): BRUSH, FAIR 
HoA (C) : FALLOW, BARE SOIL 
Gn (B) : BRUSH, FAIR 
Gn (B) : FALLOW, BARE SOIL 
HeF, (B) : BRUSH, FAIR 
MaC2, (C) : BRUSH, FAIR 
GRAVEL ROAD 

AREA CN 
(acres) ---- --------- ---- 

2.43 70 
1.16 91 
1.00 56 
1.60 86 
0.45 56 
0.19 70 
0.21 91 

COMPOSITE AREA --- > 7.04 74.8 ( 75 ) ..................................................... ..................................................... 

373 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:03:30 04-29-1997 

RETENTION BASIN 2, EXISTING CONDITIONS 
HoA 51.0%, Gn 36.9%, HeF 6.4%, 

GRAVEL ROAD 3.0%, 
Mac2 2.9% 

RUNOFF CURVE NUMBER SUMMARY .................................................................. ....,.............................................................. 



I - 1 

>>>> Input Parameters Used to Compute Hydrograph <<<e 

Description (acres) (hrs) (hrs) (in) I (in) input/used 

P2 7.04 75.0 0.30 0.00 4.10 I 1.74 1.16 .16 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

............................................................................... 
Subarea AREA CN Tc * Tt Precip. Runoff Ia/P 

............................................................................... 

............................................................................... 

Quick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 05-05-1997 10:57:59 
Watershed file: --> C:\P0165EXT\P2 . MOP 
Hydrograph file: --> C:\P0165EXT\P2-10.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

Total area = 7.04 acres or 0.01100 sq.mi 
Peak discharge = 12 cfs 

.. . . 

3 4 5  



Page 2 Quick TR-55 Version: 5.46 S/N: 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 05-05-1997 10:57:59 
Watershed file: --> C:\P0165EXT\P2 . MOP 
Hydrograph file: --> C:\P0165EXT\P2-10.HYD 

..RETENTION BASIN 2 
EXISTING CONDITIONS 

>>>> Summary of Subarea Times to Peak cccc 



Quick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 05-05-1997 10:57:59 
Watershed file: --> C:\P0165EXT\P2 . MOP 
Hydrograph file: --> C:\P0165EXT\P2-10.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 



Quick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 05-05-1997 10:57:59 
Watershed file: --> C:\P0165EXT\P2 . MOP 
Hydrograph file: --> C:\P0165EXT\P2-10.HYD 

RETENTION BASIN 2 
EXISTING CONDITIONS 

11.0 
11.1 
11.2 
11.3 
11.4 
11.5 
11.6 
11.7 
11.8 
11.9 
12.0 
12.1 
12.2 
12.3 
12.4 
12.5 
12.6 
12.7 
12.8 
12.9 
13.0 
13.1 
13.2 
13.3 
13.4 
13.5 
13.6 
13.7 
13.8 
13.9 
14.0 
14.1 
14.2 
14.3 
14.4 
14.5 

0 
0 
0 
0 
0 
1 
1 
1 
2 
2 
4 
7 
12 
12 
9 
6 
4 
3 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Time Flow 
(hrs) (cfs) ----------------- 
14.8 1 
14.9 1 
15.0 1 
15.1 1 
15.2 1 
15.3 1 
15.4 1 
15.5 1 
15.6 1 
15.7 1 
15.8 1 
15.9 1 
16.0 1 
16.1 1 
16.2 1 
16.3 0 
16.4 0 
16.5 0 
16.6 0 
16.7 0 
16.8 0 
16.9 0 
17.0 0 
17.1 0 
17.2 0 
17.3 ' 0 
17.4 0 
17.5 0 
17.6 0 
17.7 0 
17.8 0 
17.9 0 
18.0 0 
18.1 0 
18.2 0 
18.3 0 



14.6 
14.7 

1 
1 

d' 

18.4 
18.5 

stn 443L 
0 
0 

3 79 



. /Quick TR-55 Version: 5.46 S/N: 
4 .. 

I ,  

Page 5 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 05-05-1997 10:57:59 
Watershed file: --> C:\P0165EXT\P2 .MOP 
Hydrograph file: --> C:\P0165EXT\P2-10.HYD 

.RETENTION BASIN 2 
EXISTING CONDITIONS 

Time 
(hrs) ----------- 
18.6 
18.7 
18.8 
18.9 
19.0 
19.1 
19.2 
19.3 
19.4 
19.5 
19.6 
19.7 
19.8 
19.9 
20.0 
20.1 
20.2. 
20.3 
20.4 
20.5 
20.6 
20.7 
20.8 
20.9 
21.0 
21.1 
21.2 
21.3 
21.4 
21.5 
21.6 
21.7 
21.8 
21.9 
22.0 
22.1 
22.2 
22.3 

Flow 
(cfs) ------ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

22.4 
22.5 
22.6 
22.7 
22.8 
22.9 
23.0 
23.1 
23.2 
23.3 
23.4 
23.5 
23.6 
23.7 
23.8 
23.9 
24.0 
24.1 
24.2 
24.3 
24.4 
24.5 
24.6 
24.7 
24.8 
24.9 
25.0 
25.1 
25.2 
25.3 
25.4 
25.5 
25.6 
25.7 
25.8 
25.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:43:15 05-05-1997 c:\pol65prp\P2.TCT 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Tc COMPUTATIONS FOR: P2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 

Manning's roughness coeff., n 0.0110 
Surface description BARE 

Flow length, L (total < or = 300) ft 250.0 
Two-yr 24-hr rainfall, P2 in 3.000 
Land slope, s ft/ft 0.0280 

0.8 
.007 * (n*L) 

hrs 0.04 T = -------------- 
0.5 0.4 

P2 * s 

= 0 . 0 4  

SHALLOW CONCENTRATED FLOW 
Segment ID 2 3 

Flow length, L ft 210.0 220.0 
Watercourse slope, s ft/ft 0.1190 0.0100 

Surf ace (paved or unpaved) ? Unpaved Unpaved 

0.5 
Avg.V = Csf * (s) ft/s 5.5658 1.6135 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) hrs 0.01 + 0.04 = 0.05 

CHANNEL FLOW 
N/A Segment ID 

Cross Sectional Flow Area, a sq. ft 0.00 
Wetted perimeter, Pw ft 0.00 
Hydraulic radius, r = a/Pw ft 0.000 
Channel slope, s ft/ft 0.0000 
Manning's roughness coeff., n 0.0000 

ft/s 0.0000 

Flow length, L ft 0 

T = L / (3600*V) hrs 0.00 = 0.00 
.......................................................................... ....................................................................... 

0.09 TOTAL TIME (hrs) 

hr5 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:43:15 05-05-1997 c:\pol65prp\P2.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 2 
PROPOSED CONDITIONS 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:09:42 04-29-1997 i 

RETENTION BASIN 2, PROPOSED CONDITIONS 
HoA 49.5%, Gn 38.1%, HeF 6.6%, 

GRAVEL ROAD 3.5%, 
Mac2 2.3% 

RUNOFF CURVE NUMBER DATA .................................................................. .................................................................. 

Composite Area: 

AREA CN 
SURFACE DESCRIPTION (acres) --------- ---- ................................ 

HoA (C) : FALLOW, BARE SOIL 3.00 91 
Gn (B) : FALLOW, BARE SOIL 2.31 86 
HeF, (B) : FALLOW, BARE SOIL 0.40 86 
MaC2, (C) : FALLOW, BARE SOIL 0.14 91 
GRAVEL ROAD 0.21 91 

COMPOSITE AREA --- > 6.06 88.8 ( 89 ) ..................................................... ..................................................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:09:42 04-29-1997 

RETENTION BASIN 2, PROPOSED CONDITIONS ’ 

HoA 49.5%, Gn 38.1%, HeF 6.6%, 
GRAVEL ROAD 3.5%, 

Mac2 2.3% 

RUNOFF CURVE NUMBER SUMMARY .................................................................. .................................................................. 



Quick TR-55 Version: 5.46 S / N :  Page 1 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-29-1997 14:10:13 
Watershed file: --> C:\P0165PRP\P2 . MOP 
Hydrograph file: --> C:\P0165PRP\P2-10.HYD 

-RETENTION BASIN 2 
PROPOSED CONDITIONS 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

Total area = 6.06 acres or 0.00947 sq.mi 
Peak discharge = 28 cfs 

>>>> Computer Modifications of Input Parameters <<<<c 

Input Values Rounded Values Ia/P 
Subarea Tc * Tt Tc * Tt Interpolated Ia/P 

Description (hr) (hr) (hr) (hr) (Yes/No) Messages ............................................................................... 
P2 0.10 0.00 ** ** No Computed Ia/p c .1 

** Tc & Tt are available in the hydrograph tables. 

............................................................................... 
* Travel time from subarea outfall to composite watershed outfall point. 



Quick TR-55 Version : 5.46 S/N: 
Return Frequency: 

Page 2 
10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-29-1997 14:10:13 
Watershed file: --> C:\P0165PRP\P2 . MOP 
Hydrograph file: --> C:\P0165PRP\P2-10.HYD 

-.RETENTION BASIN 2 
PROPOSED CONDITIONS 

.. . 



Quick TR-55 Version: 5.46 S/N: 8 0 2  Paqe 3 
Return Frequency: 16 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-29-1997 14:10:13 
Watershed file: --> C:\P0165PRP\P2 . MOP 
Hydrograph file: --> C:\P0165PRP\P2-10.HYD 

.RETENTION BASIN 2 
PROPOSED CONDITIONS 



Quick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-29-1997 14: 10: 13 
Watershed file: --> C:\P0165PRP\P2 .MOP 
Hydrograph file: --> C:\P0165PRP\P2-10.HYD 

RETENTION BASIN 2 
PROPOSED CONDITIONS 

Flow 
(cfs) 

11.0 
11.1 
11.2 
11.3 
11.4 
11.5 
11.6 
11.7 
11.8 
11.9 
12.0 
12.1 
12.2 
12.3 
12.4 
12.5 
12.6 
12.7 
12.8 
12.9 
13.0 
13.1 
13.2 
13.3 
13.4 
13.5 
13.6 
13.7 
13.8 
13.9 
14.0 
14.1 
14.2 
14.3 
14.4 
14.5 

1 
1 
1 
1 
1 
1 
1 
4 
6 
9 
18 
28 
17 
6 
4 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Time Flow 
(hrs) (cfs) ----------------- 
14.8 1 
14.9 1 
15.0 1 
15.1 1 
15.2 1 
15.3 1 
15.4 1 
15.5 1 
15.6 1 
15.7 1 
15.8 1 
15.9 1 
16.0 1 
16.1 1 
16.2 1 
16.3 1 
16.4 1 
16.5 1 
16.6 1 
16.7 1 
16.8 1 
16.9 1 
17.0 1 
17.1 1 
17.2 1 
17.3 1 
17.4 1 
17.5 1 
17.6 1 
17.7 1 
17.8 0 
17.9 0 
18.0 0 
18.1 0 
18.2 0 
18.3 0 



14.6 
14.7 

1 
1 

18.4 
18.5 



Qukk TR-55 Version: 5.46 S / N :  
J‘ , j? 

Page 5 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 04-29-1997 14:10:13 
Watershed file: --> C:\P0165PRP\P2 . MOP 
Hydrograph file: --> C:\P0165PRP\P2-10.HYD 

..RETENTION BASIN 2 
PROPOSED CONDITIONS 

Time Flow 
(hrs) (cfs) ----------------- 
18.6 0 
18.7 0 
18.8 0 
18.9 0 
19.0 0 
19.1 0 
19.2 0 
19.3 0 
19.4 0 
19.5 0 
19.6 0 
19.7 0 
19.8 0 
19.9 0 
20.0 0 
20.1 0 
20.2 0 
20.3 0 
20.4 0 
20.5 0 
20.6 0 
20.7 0 
20.8 0 
20.9 0 
21.0 0 
21.1 0 
21.2 0 
21.3 0 
21.4 0 
21.5 0 
21.6 0 
21.7 0 
21.8 0 
21.9 0 
22.0 0 
22.1 0 
22.2 0 
22.3 0 

Time 
(hrs) ----------- 
22.4 
22.5 
22.6 
22.7 
22.8 
22.9 
23.0 
23.1 
23.2 
23.3 
23.4 
23.5 
23.6 
23.7 
23.8 
23.9 
24.0 
24.1 
24.2 
24.3 
24.4 
24.5 
24.6 
24.7 
24.8 
24.9 
25.0 
25.1 
25.2 
25.3 
25.4 
25.5 
25.6 
25.7 
25.8 
25.9 

Flow 
(cfs) ------ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



POND-2 Version: 5.17 S/N: 

I 
>>>>> OUTFLOW HYDROGRAPH ESTIMATOR <<cc< 

Inflow Hydrograph: C:\P0165EXT\P2-10 .HYD 
Qpeak = 12.0 cfs 

Estimated Outflow: C:\P0165EXT\ESTIMATE.EST 
Qpeak = 0.0 cfs 

Approximate Storage Volume 
(computed from t= 11.00 to 25.90 hrs )  

0.9 acre-ft 



-. 
5M A 4 5  
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*,-, POND-2 Version: 5.17 S / N :  

Inflow Hydrograph: C:\P0165PRP\P2-10 .HYD 
Qpeak = 28.0 cfs 

Estimated Outflow: C:\P0165PRP\ESTIMATE.EST 
Qpeak = 0.0 cfs 

Approximate Storage Volume 
(computed from t= 11.00 to 25.90 hrs) 

1.3 acre-ft 

.. . . 



POND-2 Version: 5.17 
S/N: 

RETENTION BASIN 2 
W/3:1 SIDE SLOPES 

CALCULATED 05-05-1997 11 : 20 : 06 
DISK FILE: c:\pol65prp\SW2-T1 .VOL 

Planimeter scale: 1 inch = 10 ft. 

* 
Elevation Planimeter Area Al+A2+sqr (Al*A2) Volume Volume Sum 

( ft) (sq.in.) (acres) (acres) (acre-ft) (acre-ft) 

0.00 528.70 0.00 0.00 0.00 
529.00 23.70 0.05 0.05 0.01 0.01 
530.00 39.96 0.09 0.22 0.07 0.08 
531.00 59.85 0.14 0.34 0.11 0.19 
532.00 79.45 0.18 0.48 0.16 0.35 
533.00 100.13 0.23 0.62 0.21 0.56 
534.00 121.62 0.28 0.76 0.25 0.81 
535.00 146.91 0.34 0.92 0.31 1.12 
536.00 178.14 0.41 1.12 0.37 1.49 
537.00 190.43 0.44 1.27 0.42 1.91 

........................................................................... 
0.00 

Elevations With Areas Interpolated From 
The Closest Two Planimeter Readings 

530.30 
536.10 
536.20 
536.30 
536.40 
536.50 
536.60 
536.70 
536.80 
536.90 

0.10 
0.41 
0.41 
0.42 
0.42 
0.42 
0.43 
0.43 
0.43 
0.43 

0.29 
1.23 
1.24 
1.24 
1.24 
1.25 
1.25 
1.26 
1.26 
1.26 

0.03 
0.04 
0.08 
0.12 
0.17 
0.21 
0.25 
0.29 
0.34 
0.38 

0.11 
1.53 
1.57 
1.61 
1.66 
1.70 
1.74 
1.78 
1.83 
1.87 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 
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Page 1 
Return Freq: 10 years I 

POND-2 Version: 5.17 S/N: 
EXECUTED: 04-29-1997 14:14:07 

. . . . . . . . . . . . . . . . . . . . . . .  
* * 
* RETENTION BASIN 2 * * * 
* * 
* * 
* * 
. . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: C:\P0165PRP\P2-10 .HYD 
Rating Table file: C:\P0165PRP\SW2-T1 .PND 

INITIAL CONDITIONS---- ---- 
Elevation = 530.30 ft - mA% ~ ; & D I M  -4h)M EbL’J’ 
Outflow = 0.00 cfs 
Storage = 0.11 ac-ft -miw sTaww~ \1stut*Z 

GIVEN POND DATA 

ELEVATION 
(ft) --------- 
528.70 
529.00 
530.00 
530.30 
531.00 
532.00 
533.00 
534.00 
535.00 
536.00 
536.10 
536.20 
536.30 
536.40 
536.50 
536.60 
536.70 
536.80 
536.90 
537.00 

OUTFLOW 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.2 
6.5 
9.7 

13.0 
16.2 
22.1 
29.6 
35.2 
45.1 
65.6 

STORAGE 
(ac-f t) ---------- 

0.000 
0.010 
0.080 
0.110 
0.190 
0.350 
0.560 
0.810 
1.120 
1.490 
1.530 
1.570 
1.610 
1.660 
1.700 
1.740 
1.780 
1.830 
1.870 
1.910 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) ------------ 

0.0 
2.4 
19.4 
26.6 
46.0 
84.7 

135.5 
196.0 
271.0 
360.6 
370.3 
379.9 
389.6 
401.7 
411.4 
421.1 
430.8 
442.9 
452.5 
462.2 

2S/t + 0 
(cfs) ------------- 

0.0 
2.4 
19.4 
26.6 
46.0 
84.7 
135.5 
196.0 
271.0 
360.6 
373.5 
386.4 
399.3 
414.7 
427.6 
443.2 
460.4 
478.1 
497.6 
527.8 

Time increment (t) = 0.100 hrs. 



POND-2 Version: 5.17 S/N: 
EXECUTED: 04-29-1997 14:14:07 

Page 2 
Return Freq: 10 years 

Pond File: 
Inflow Hydrograph: 
outflow Hydrograph 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) -------- 

11.000 
11.100 
11.200 
11.300 
11.400 
11.500 
11.600 
11.700 
11.800 
11.900 
12.000 
12.100 
12.200 
12.300 
12.400 
12.500 
12.600 
12.700 
12.800 
12.900 
13.000 
13.100 
13.200 
13.300 
13.400 
13.500 
13.600 
13.700 
13.800 
13.900 
14.000 
14.100 
14.200 
14.300 
14.400 
14.500 
14.600 
14.700 
14.800 
14.900 
15.000 
15.100 
15.200 
15.300 
15.400 

INFLOW 
(cfs) --------- 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
4.00 
6.00 
9.00 

18.00 
28.00 
17.00 
6.00 
4.00 
3.00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
-2.00 
2.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

C:\P0165PRP\SW2-T1 .PND 
C:\P0165PRP\P2-10 .HYD 
C:\P0165PRP\SW2-10T .HYD 

I1+12 
(cfs) --------- ----- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 

10.0 
15.0 
27.0 
46.0 
45.0 
23.0 
10.0 
7.0 
6.0 
5.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2S/t - 0 
(cfs) ------------ 

26.6 
28.6 
30.6 
32.6 
34.6 
36.6 
38.6 
43.6 
53.6 
68.6 
95.6 

141.6 
186.6 
209.6 
219.6 
226.6 
232.6 
237.6 
241.6 
245.6 
249.6 
253.6 
257.6 
261.6 
264.6 
266.6 
268.6 
270.6 
272.6 
274.6 
276.6 
278.6 
280.6 
282.6 
284.6 
286.6 
288.6 
290.6 
292.6 
294.6 
296.6 
298.6 
300.6 

'. ' 302.6 
304.6 

2S/t + 0 
(cfs) ----------- 

26.6 
28.6 
30.6 
32.6 
34.6 
36.6 
38.6 
43.6 
53.6 
68.6 
95.6 

141.6 
186.6 
209.6 
219.6 
226.6 
232.6 
237.6 
241.6 
245.6 
249.6 
253.6 
257.6 
261.6 
264.6 
266.6 
268.6 
270.6 
272.6 
274.6 
276.6 
278.6 
280.6 
282.6 
284.6 
286.6 
288.6 
290.6 
292.6 
294.6 
296.6 
298.6 
300.6 
302.6 
304.6 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVAT I Oh 
( ft) 

---c----- 

530.30 
530.37 
530.44 
530.52 
530.59 
530.66 
530.73 
530.91 
531.20 
531.58 
532.21 
533.10 
533.84 
534.18 
534.31 
534.41 
534.49 
534.55 
534.61 
534.66 
534.71 
534.77 
534.82 
534.87 
534.91 
534.94 
534.97 
534.99 
535.02 
535.04 
535.06 
535.08 
535.11 
535.13 
535.15 
535.17 
535.20 
535.22 
535.24 
535.26 
535.29 
535.31 
535.33 
535.35 
535.38 



POND-2 Version: 5.17 S/N: 
EXECUTED: 04-29-1997 14:14:07 

Pond File: C:\P0165PRP\SW2-T1 .PND 
Inflow Hydrograph: C:\P0165PRP\P2-10 .HYD 
Outflow Hydrograph: C:\P0165PRP\SW2-10T .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) -------- 

15.500 
15.600 
15.700 
15.800 
15.900 
16.000 
16.100 
16.200 
16.300 
16.400 
16.500 
16.600 
16.700 
16.800 
16.900 
17.000 
17.100 
17.200 
17.300 
17.400 
17.500 
17.600 
17.700 
17.800 
17.900 
18.000 
18.100 
18.200 
18.300 
18.400 
18.500 

18.700 
18.800 
18.900 
19.000 
19.100 
19.200 
19.300 
19.400 
19.500 
19.600 
19.700 
19.800 
19.900 
20.000 

18. 600 

INFLOW 
(cfs) --------- 

1.oc 
1.oc 
1.oc 
1.oc 
1.oc 
1. oc 
1.oc 
1.oc 
1.oc 
1.oc 
1.oc 
i.oa 
i.oa 
i.oa 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Page 3 

I Return Freq: 10 years 

I1+12 
(cfs) --------- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2S/t - 0 
(cfs) -----------_ 
306.6 
308.6 
310.6 
312.6 
314.6 
316.6 
318.6 
320.6 
322.6 
324.6 
326.6 

330.6 
332.6 
334.6 
336.6 
338.6 
340.6 
342.6 
344.6 
346.6 
348.6 
350.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 

328.6 

2S/t + 0 
(cfs) ----------- 
306.E 

310.E 
312.E 
314.E 
316.E 
318.E 
320.6 
322. E 
324. € 
326.6 

330.6 
332.6 
334.6 
336.6 
338.6 
340.6 
342.6 
344.6 
346.6 
348.6 
350.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 

308. E 

328.6 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATIOh 
( ft) - - - - - - - - - 
535.40 
535.42 
535.44 
535.46 
535.49 
535.51 
535.53 
535.55 
535.58 
535.60 
535.62 
535.64 
535.67 
535.69 
535.71 
535.73 
535.75 
535.78 
535.80 
535.82 
535.84 
535.87 
535.89 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 

x 



POND-2 Version: 5.17 S/N: 

C: \PO165PRP\SW2:Tl .PND Pond File: 
Inflow Hydrograph: C:\P0165PRP\P2-10 .HYD 
outflow Hydrograph: C:\P0165PRP\SW2-10T .HYD 

EXECUTED: 04-29-1997 14:14:07 
3 

Page 4 
Return Freq: 10 years 

INFLOW HYDROGRAPH ------------------ ROUTING COMPUTATIONS 

TIME 
(h-1 -------- 

20.100 
20.200 
20.300 
20.400 
20.500 
20.600 
20.700 
20.800 
20.900 
21.000 
21.100 
21.200 
21.300 
21.400 
21.500 
21.600 
21.700 
21.800 
21.900 
22.000 
22.100 
22.200 
22.300 
22.400 
22.500 
22.600 
22.700 
22.800 
22.900 
23.000 
23.100 
23.200 
23.300 
23.400 
23.500 
23.600 
23.700 
23.800 
23.900 
24.000 
24.100 
24.200 
24.300 
24.400 
24.500 
24.600 

INFLOW 
(c fs )  --------- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I1+12 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 

... 351. 6 
351.6 
351.6 

351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 

OUTFLOW 
(c fs )  --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
(ft) --------- 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 

., 



POND-2 Version: 5.17 S / N :  
EXECUTED: 04-29-1997 14:14:07 

Pond File: C:\P0165PRP\SW2-T1 .PND 
Inflow Hydrograph: C:\P0165PRP\P2-10 .HYD 
Outflow Hydrograph: C:\P0165PRP\SWZ-lOT .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) -------- 

24.700 
24.800 
24.900 
25.000 
25.100 
25.200 
25.300 
25.400 
25.500 
25.600 
25.700 
25.800 
25.900 

INFLOW 
(cfs) --------- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Page 5 
Return Freq: 10 years 

ROUTING COMPUTATIONS 

I1+12 
(cfs) - - - - - - - - - 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
35'1. 6 
351.6 
351.6 
351.6 
351.6 
351.6 

351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 
351.6 

OUTFLOW 
(cfs) - - - - - - - - - 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
( ft) --------- 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 
535.90 

4/ 8 



! 
I 

POND-2 Version: 5.17 S/N: Page 6 
EXECUTED: 04-29-1997 14:14:07 Return Freq: 10 years 

i '  

Pond File: C:\P0165PRP\SW2-T1 .PND 
Inflow Hydrograph: C:\P0165PRP\P2-10 .HYD 
Outflow Hydrograph: C:\P0165PRP\SW2-10T .HYD 

Starting Pond W.S. Elevation = ' 530.30 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
28.00 cfs Peak Inflow - 

Peak Outflow = 0.00 cfs 
Peak Elevation = 535.90 ft 

- 

***** Summary of Approximate Peak Storage ***** 
0.11 ac-ft 

Peak Storage From Storm = 1.34 ac-ft 

1.45 ac-ft 

- Initial Storage - 

Total Storage in Pond - 
--------------- 

- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 



sm A 5 3  

11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
11.8 - 
11.9 - 
12io - 
12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 
13.1 - 
13.2 - 

TI 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 S/N: Page 7 

Inflow Hydrograph: C:\P0165PRP\P2-10 .HYD 
Outflow Hydrograph: C:\P0165PRP\SW2-10T .HYD 

Peak Inflow - 
Peak Outflow = 0.00 cfs 
Peak Elevation = 535.90 ft 

Return Freq: 10 years 
Pond File: C:\P0165PRP\SW2-T1 .PND 

EXECUTED: 04-29-1997 
28.00 cfs 14: 14: 07 - 

Flow (cf s) 
0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0 24.0 27.0 30.0 33.0 ------ ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- - I I I I I I I I I I I 

x *  
K *  
K *  
x *  
K *  
x *  
x *  
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

E 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 
* 

* 

* 
* 

* 
* 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 



* File: C:\P0165PRP\P2-10 .HYD Qmax = 28.0 cfs 
x File: C:\P0165PRP\SW2-10T .HYD Qmax = 0.0 cfs 



RETENTION BASIN 3 



POND-2 Version: 5.17 S / N :  Page 5 
EXECUTED: 01-15-1997 08:54:53 Return Freq: 10 years 

Pond File: C:\P0165\SW3-T1 .PND 
Inflow Hydrograph: C:\P0165\P3-10 .HYD 
Outflow Hydrograph: C:\P0165\SW3-10T .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) - - - - - - - - 

24.700 
24.800 
24.900 
25.000 
25.100 
25.200 
25.300 
25.400 
25.500 
25.600 
25.700 
25.800 
25.900 

INFLOW 
(cfs) --------- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I1+12 
(cfs) --------- 

0.0' 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 

257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
(ft) --------- 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 



POND-2 Version: 5.17 S/N: 
EXECUTED: 01-15-1997 08:54:53 

INFLOW 

TIME 
(hrs) -------- 

20.100 
20.200 
20.300 
20.400 
20.500 
20.600 
20.700 
20.800 
20.900 
21.000 
21.100 
21.200 
21.300 
21.400 
21.500 

'. 21.600 
21.700 
21.800 
21.900 
22.000 
22.100 
22.200 
22.300 
22.400 
22.500 
22.600 
22.700 
22.800 
22.900 
23.000 
23.100 
23.200 
23.300 
23.400 
23.500 
23.600 
23.700 
23.800 
23.900 
24.000 
24.100 
24.200 
24.300 
24.400 
24.500 
24.600 

Pond File: C:\P0165\SW3-T1 .PND 
Inflow Hydrograph: C:\P0165\P3-10 .HYD 
Outflow Hydrograph: C:\P0165\SW3-10T .HYD 

HYDROGRAPH 

INFLOW 
------------------ 

(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ------------------ 

I1+12 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Page 4 
Return Freq: 10 years 

ROUTING COMPUTATIONS ...................................................... 
2S/t - 0 2S/t + 0 OUTFLOW ELEVATION 

(cfs) (cfs) (cfs) (ft) ------------ ----------- --------- --------- 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 
257.2 257.2 0.00 539.89 ...................................................... 



POND-2 Version: 5.17 S/N: Page 3 
EXECUTED: 01-15-1997 08:54:53 Return Freq: 10 years 

Pond File: C:\P0165\SW3-T1 .PND 
Inflow Hydrograph: C:\P0165\P3-10 .HYD 
outflow Hydrograph: C:\P0165\SW3-10T .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) -------- 

15.500 
15.600 
15.700 
15.800 
15.900 
16.000 
16.100 
16.200 
16.300 
16.400 
16.500 
16.600 
16.700 
16.800 
16.900 
17.000 
17.100 
17.200 
17.300 
17.400 
17.500 
17.600 
17.700 
17.800 
17.900 
18.000 
18.100 
18.200 
18.300 
18.400 
18.500 
18.600 
18.700 
18.800 
18.900 
19.000 
19.100 
19.200 
19.300 
19.400 
19.500 
19.600 
19.700 
19.800 
19.900 
20.000 

INFLOW 
(cfs) --------- 

1.00 
1.00 
1.00 
0.00 
0.00 
0.. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I1+12 
(cfs) --------- 

2.0 
2.0 
2.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

252.2 
254.2 
256.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 

252.2 
254.2 

- 256.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 
257.2 

OUTFLOW 
(cfs) --------- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATION 
( ft) --------- 
539.81 
539.84 
539.87 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 
539.89 



POND-2 Version: 5.17 S/N: 
EXECUTED: 01-15-1997 08:54:53 

Pond File: C:\P0165\SW3-T1 .PND 
Inflow Hydrograph: C:\P0165\P3-10 .HYD 
Outflow Hydrograph: C:\P0165\SW3-10T .HYD 

INFLOW HYDROGRAPH ------------------ 
TIME 
(hrs) -------- 

11.000 
11.100 
11.200 
11.300 
11.400 
11.500 
11.600 
11.700 
11.800 
11.900 
12.000 
12.100 
12.200 
12.300 
12.400 
12.500 
12.600 
12.700 
12.800 
12.900 
13.000 
13.100 
13.200 
13.300 
13.400 
13.500 
13.600 
13.700 
13.800 
13.900 
14.000 
14.100 
14.200 
14.300 
14.400 
14.500 
14.600 
14.700 
14.800 
14.900 
15.000 
15.100 
15.200 
15.300 
15.400 

INFLOW 
(cfs)  

--------I 

1.0( 
l.O( 
1.0( 
1.0( 
1.0( 
1.0( 
l.O( 
3.0( 
5.0C 
7. oc 

14. OC 
21.0C 
13. OC 
5.0C 
3.0c 
3.0c 
2. oc 
2. oc 
2.0c 
2.0c 
1.oc 
1.oc 
1. oc 
1.oc 
1.oc 
1.oc 
1.00 
i.oa 
i.oa 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Page 2 
Return Freq: 10 years 

I1+12 
(cfs) --------- ----- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
4.0 
8.0 

12.0 
21.0 
35.0 
34.0 
18.0 
8.0 
6.0 
5.0 
4.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

24.2 
26.2 
28.2 
30.2 
32.2 
34.2 
36.2 
40.2 
48.2 
60.2 
81.2 
116.2 
150.2 
168.2 
176.2 
182.2 
187.2 
191.2 
195.2 
199.2 
202.2 
204.2 
206.2 
208.2 
210.2 
212.2 
214.2 
216.2 
218.2 
220.2 
222.2 
224.2 
226.2 
228.2 
230.2 
232.2 
234.2 
236.2 
238.2 
240.2 
242.2 
244.2 
246.2 
248.2 
250.2 

2S/t + 0 
(cfs) ----------- 

24.; 
26.; 
28.; 
30.2 
32.2 
34.; 
36.2 
40. i 
48.2 
60.2 
81.4 
116.2 
150.2 
168.2 
176.2 
182.2 
187.2 
191.2 
195.2 
199.2 
202.2 
204.2 
206.2 
208.2 
210.2 
212.2 
214.2 
216.2 
218.2 
220.2 
222.2 
224.2 
226.2 
228.2 
230.2 
232.2 
234.2 
236.2 
238.2 
240.2 
242.2 
244.2 
246.2 
248.2 
250.2 

OUTFLOW 
(cfs) --------. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ELEVATIOE 
( f t )  --------- 
534.20 
534.28 
534.37 
534.45 
534.53 
534.61 
534.70 
534.86 
535.16 
535.57 
536.24 
537.17 
537.95 
538.31 
538.47 
538.59 
538.68 
538 :76 
538.84 
538.92 
538.98 
539.02 
539.05 
539.08 
539.11 
539.15 
539.18 
539.21 
539.25 
539.28 
539.31 
539.35 
539.38 
539.41 
539.44 
539.48 
539.51 
539.54 
539.58 
539.61 
539.64 
539.68 
539.71 
539.74 
539.78 

.-------- 



S h T  h\cc? . .. 

POND-2 Version: 5.17 S/N: 
EXECUTED: 01-15-1997 08:54:53 , 

. . . . . . . . . . . . . . . . . . . . . . .  
* * 
* RETENTION BASIN 3 * * * 
* * 
* * 
* .  * 
. . . . . . . . . . . . . . . . . . . . . . .  

Inflow Hydrograph: C:\P0165\P3-10 .HYD 
Rating Table file: C:\P0165\SW3-T1 .PND 

Page 1 
Return Freq: 10 years 

---- INITIAL CONDITIONS---- 
Outflow = 0.00 cfs 
Elevation = 534.20 ft ERA% S€DINyNT C E A t 4 0 V 7  ElZV. 

Storage = 0.10 ac-ft WN sE9\m+lT S-TOfGd 

INTERMEDIATE ROUTING 
GIVEN POND DATA COMPUTATIONS .............................. .......................... 

ELEVATION 
(ft) --------- 
532.50 
533.00 
534.00 
535.00 
536.00 
537.00 
538.00 
539.00 
540.00 
540.20 
540.40 
540.60 
540.80 
541.00. 

OUTFLOW 
(cfs) --------- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.6 

10.3 
18.8 
28.3 
39.5 

STORAGE 
(ac-ft) ---------- 

0.000 
0.010 
0.080 
0.180 
0.300 
0.450 
0.630 
0.840 
1.090 
1.140 
1.190 
1.250 
1.310 
1.370 

2S/t 
(cfs) ------------ 

0.0 
2.4 
19.4 
43.6 
72.6 
108.9 
152.5 
203.3 
263.8 
275.9 
288.0 
302.5 
317.0 
331.5 

2S/t + 0 
(cfs) ------------- 

0.0 
2.4 

19.4 
43.6 
72.6 

108.9 
152.5 
203.3 
263.8 
279.5 
298.2 
321.3 
345.4 
371.0 

. .  

.. . . 

4 34 
L\ 



POND-2 'Version: 5.17 
S / N :  

RETENTION BASIN 3 
W/3:1 SIDE SLOPES 

1' DEEPER 

CALCULATED 01-15-1997 08: 50: 47 
DISK FILE: C:\P0165\SW3-T1 .VOL 

Planimeter scale: 1 inch = 10 ft. 

* 
Elevation Planimeter Area Al+A2+sqr(Al*A2) Volume Volume Sum 

( ft) (sq. in. ) (acres) (acres) (acre-ft) (acre-ft) 

532.50 0.00 0.00 0.00 0.00 0.00 
533.00 26.52 0.06 0.06 0.01 0.01 

0.08 534.00 36.29 0.08 0.22 0.07 
535.00 47.04 0.11 0.29 0.10 0.18 
536.00 58.73 0.13 0.36 0.12 0.30 
537.00 71.40 0.16 0.45 0.15 0.45 
538.00 85.08 0.20 0.54 0.18 0.63 
539.00 99.71 0.23 0.64 0.21 0.84 
540.00 115.31 0.26 0.74 0.25 1 :09 
541.00 131.90 0.30 0.85 0.28 1.37 

........................................................................... 

Elevations With Areas Interpolated From 
The Closest Two Planimeter Readings 

0.27 0.81 
0.28 0.82 
0.29 0.83 
0.29 0.84 

----- 540.20 
540.40 ----- 
540.60 
540.80 ----- ----- 

0.05 1.14 
0.11 1.19 
0.17 1.25 
0.22 1.31 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 

.. . 

933 



Quick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 11-25-1996 12:13:34 
Watershed file: --> C:\PO165\P3 . MOP 
Hydrograph file: --> C:\P0165\P3-10.HYD 

RETENTION BASIN 3 

Time Flow 
(hrs) (cfs) ----------------- 
18.6 0 
18.7 0 
18.8 0 
18.9 0 
19.0 0 
19.1 0 
19.2 0 
19.3 0 
19.4 0 
19.5 0 
19.6 0 
19.7 0 
19.8 0 
19.9 0 
20.0 0 
20.1 0 
20.2 0 
20.3 0 
20.4 0 
20.5 0 
20.6 0 
20.7 0 
20.8 0 
20.9 0 
21.0 0 
21.1 0 
21.2 0 
21.3 0 
21.4 0 
21.5 0 
21.6 0 
21.7 0 
21.8 0 
21.9 0 
22.0 0 
22.1 0 
22.2 0 

, 22.3 0 

Time Flow 
(hrs) (cfs) ----------------- 
22.4 0 
22.5 0 
22.6 0 
22.7 0 
22.8 0 
22.9 0 
23.0 0 
23.1 0 
23.2 0 
23.3 0 
23.4 0 
23.5 0 
23.6 0 
23.7 0 
23.8 0 
23.9 0 
24.0 0 
24.1 0 
24.2 0 
24.3 0 
24.4 0 
24.5 0 
24.6 0 
24.7 0 
24.8 0 
24.9 0 
25.0 0 
25.1 0 
25.2 0 
25.3 0 
25.4 0 
25.5 0 
25.6 0 
25.7 0 
25.8 0 
25.9 0 



14.6 
14.7 

1 
1 

18.4 
18.5 



Quick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 11-25-1996 12:13:34 
Watershed file: --> C:\PO165\P3 . MOP 
Hydrograph file: .--> C:\P0165\P3-10.HYD 

RETENTION BASIN 3 

Time Flow 
(hrs) (cfs) ----------------- 
11.0 1 
11.1 1 
11.2 1 
11.3 1 
11.4 1 
11.5 1 
11.6 1 
11.7 3 
11.8 5 
11.9 7 
12.0 14 
12.1 21 
12.2 13 
12.3 5 
12.4 3 
12.5 3 
12.6 2 
12.7 2 
12.8 2 
12.9 1 
13.0 1 
13.1 1 
13.2 1 
13.3 1 
13.4 1 
13.5 1 
13.6 1 
13.7 1 
13.8 1 
13.9 1 
14.0 1 
14.1 1 
14.2 1 
14.3 1 
14.4 1 
14.5 1 

Time Flow 
(hrs) (cfs) ----------------- 
14.8 1 
14.9 1 
15.0 1 
15.1 1 
15.2 1 
15.3 1 
15.4 1 
15.5 1 
15.6 1 
15.7 1 
15.8 0 
15.9 0 
16.0 0 
16.1 0 
16.2 0 
16.3 0 
16.4 0 
16.5 0 
16.6 0 
16.7 0 
16.8 0 
16.9 0 
17.0 0 
17.1 0 
17.2 0 
17.3 0 
17.4 0 
17.5 0 
17.6 0 
17.7 0 
17.8 0 
17.9 0 
18.0 0 
18.1 0 
18.2 0 
18.3 0 



Quick TR-55 Version: 5.46 S / N :  Page 3 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 11-25-1996 12:13:34 
Watershed file: --> C:\PO165\P3 . MOP 
Hydrograph file: --> C:\P0165\P3-10.HYD 

.,RETENTION BASIN 3 



Quick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 11-25-1996 12:13:34 
Watershed file: --> C:\PO165\P3 . MOP 
Hydrograph file: --> C:\P0165\P3-10.HYD 

.RETENTION BASIN 3 

>>>> Summary of Subarea Times to Peak <<e< 

Composite Watershed 21 12.1 



Quick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 10 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 11. Distribution 
(24 hr. Duration Storm) 

Executed: 11-25-1996 12:13:34 
Watershed file: --> C:\PO165\P3 . MOP 
Hydrograph file: --> C:\P0165\P3-10.HYD 

RETENTION BASIN 3 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Description (acres) (hrs) (hrs) (in) I (in) input/used 

P3 

* Travel time from subarea outfall to composite watershed outfall point. 
I -- Subarea where user specified interpolation between Ia/p tables. 

............................................................................... 
AREA CN Tc * Tt Precip. Runoff Ia/P Subarea 

............................................................................... 
4.10 I 2.82 1.07 .10 4.78 88.0 0.10 0.00 ............................................................................... 

Total area = 4.78 acres or 0.00747 sq.mi 
Peak discharge = 21 cfs 

>>>> Computer Modifications of Input Parameters <<<cc ............................................................................... 
Input Values Rounded Values Ia/P 

Subarea Tc * Tt Tc * Tt Interpolated Ia/P 
Description (hr) (hr) (hr) (hr) (Yes/No) Messages ............................................................................... 

P3 0.10 0.00 ** ** No Computed Ia/p < .1 

** Tc & Tt are available in the hydrograph tables. 

............................................................................... 
* Travel time from subarea outfall to composite watershed outfall point. 

. . .  



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:46:05 01-20-1997 

RETENTION BASIN 3 
HoA 35%, MoE2 30%, Gn 15%, HeF 11.6% 

GRAVEL SURFACE = 8.4%% 
ASSUMED ANY VEG AREA AS BARE 

RUNOFF CURVE NUMBER SUMMARY 
.................................................................. 

I .  



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:46:05 01-20-1997 

RETENTION BASIN 3 
HoA 35%, MoE2 30%, Gn 15%, HeF 11.6% 

GRAVEL SURFACE = 8.4%% 
ASSUMED ANY VEG AREA AS BARE 

RUNOFF CURVE NUMBER DATA .................................................................. .................................................................. 

Composite Area: P3 

AREA CN 
SURFACE DESCRIPTION (acres) ................................ --------- ---- 

HoA, (C): FALLOW, BARE SOIL 1.67 91 
MoE2, (B) : FALLOW, BARE SOIL 1.43 86 
Gn, (B) : FALLOW, BARE SOIL 0.72 86 
HeF, (B) : FALLOW, BARE SOIL 0.56 86 
GRAVEL ROAD 0.40 91 

COMPOSITE AREA --- > 4.78 88.2 ( 88 ) ..................................................... ..................................................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 12:09:06 11-25-1996 C:\pOl65\P3.TCT 

<Q >’; ’.. 
*?A .+ p ;_i 

Quick TR-55 Ver.5.46 S/N: 
Executed: 12:09:06 11-25-1996 C:\pOl65\P3.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

RETENTION BASIN 3 



Quick TR-55 Ver.5.46 S/N: 
Executed: 12:09:06 11-25-1996 c:\po165\P3.TCT 

RETENTION BASIN 3 

Tc COMPUTATIONS FOR: P3 

SHEET FLOW (Applicable to Tc..only) 
Segment ID 
Surface description BARE 
Manning's roughness coeff., n 

Two-yr 24-hr rainfall, P2 in 
Flow length, L (total < or = 300) ft 

Land slope, s ft/ft 
0.8 

.007 * (n*L) 
hrs T = -------------- 

0.5 0.4 
P2 * s 

1 
SOIL 
0.0110 
222.0 
3.000 

0.0810 

0.02 

SHALLOW CONCENTRATED FLOW 
Segment ID 2 
Surface (paved or unpaved)? Unpaved 
Flow length, L ft 145.0 
Watercourse slope, s ft/ft 0.0760 

0 . 5  
Avg.V = Csf * (s) ft/s 4.4480 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) hrs 0.01 

= 0.02 

= 0.01 

CHANNEL FLOW 

0.00 
Segment ID N/A 
Cross Sectional Flow Area, a sq.ft 
Wetted perimeter, Pw ft 0.00 
Hydraulic radius, r = a/Pw ft 0.000 
Channel slope, s ft/ft 0.0000 
Manning's roughness coeff., n 0.0000 

Flow length, L ft 0 

T = L / (3600*V) hrs 0.00 = 0.00 

.......................................................................... ....................................................................... 
TOTAL TIME (hrs) 0.03 

OS 0 . 1  hc5 



POND-2 Version: 5.17 S/N: 
EXECUTED: 01-15-1997 08:54:53 

Page 6 
Return Freq: 10 years 

Pond File: C:\P0165\SW3-T1 .PND 
Inflow Hydrograph: C:\POl65\P3-10 .HYD 
Outflow Hydrograph: C:\P0165\SW3-10T .HYD 

Starting Pond W.S. Elevation = 534.20 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 
21.00 cfs Peak Inflow - 

Peak Outflow = 0.00 cfs 
Peak Elevation = 539.89 ft 

- 

***** Summary of Approximate Peak Storage ***** 
0.10 ac-ft 

Peak Storage From Storm = 0.96 ac-ft 

1.06 ac-ft 

- Initial Storage - 

Total Storage in Pond - 
--------------- 

- 

Warning: Inflow hydrograph truncated on left side. 

>>>>>> Warning, peak outflow = last ordinate point. <cc<cc 

.. . . 



11.3 - 
11.4 - 
11.5 - 
11.6 - 
11.7 - 
11.8 - 
11.9 - 
12.0 - 
12.1 - 
12.2 - 
12.3 - 
12.4 - 
12.5 - 
12.6 - 
12.7 - 
12.8 - 
12.9 - 
13.0 - 
13.1 - 
13.2 - 

TI 

>>>>>> Warning, peak outflow = last ordinate point. <<<<<< 
POND-2 Version: 5.17 S/N: Page 7 

Return Freq: 10 years 
Pond File: C:\P0165\SW3-T1 .PND 
Inflow Hydrograph: C:\P0165\P3-10 .HYD 
Outflow Hydrograph: C:\P0165\SW3-10T .HYD 

Peak Inflow - - 21.00 cfs 
Peak Outflow = 0.00 cfs 
Peak Elevation = 539.89 ft 

.. 

0.0 2.0 4 0 6.0 8.0 10 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

E 

0 12.0 14 

* 
* 
* 
* 
* 
* 
* 

* 
* 

* 
* 

* 
* 

* 

* 
* 

* 
* 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

EXECUTED: 01-15-1997 
08: 54: 53 

0 16.0 18 

* 
* 

* 

Flow (cf s) 
0 20.0 22.0 

* 



C:\P0165\P3-10 .HYD Qmax = 21.0 cfs  
C:\P0165\SW3-10T .HYD Qmax = 0.0 cfs  

44 1 



ATTACHMENT B, DITCHES 

Methodology 

This calculation is performed sing the "1 orst case" scenario for peak flo\ rs. Each 
ditch was evaluated under existing conditions (after construction of ditches and 
basins, but before remediation activities begin), and proposed conditions (after 
remediation activities have been completed). 

The Modified Rational Method (Reference 2) was used to  determine peak flows for 
the 1 0  year frequency storm event. After drainage areas (existing and proposed) 
were calculated for each ditch, a weighted runoff coefficient (C) was determined 
based on land use area and type. A rainfall intensity was selected based on the 
shortest duration (duration = 1 0  min for all ditches except ditch 12) using the 
Rainfall Intensity-Frequency-Duration Curve for the Fernald area (Reference 7). 

Ditch 12 has a large, relatively flat drainage area (see last assumption on this page). 
SCS procedures were used to  find the time of concentration (duration) for the ditch 
1 2  drainage area. The rainfall intensity was selected based on the time of 
concentration (duration) using the Rainfall Intensity-Frequency-Duration Curve for 
the Fernald area (Reference 7 ) .  

With the peak flows known for both existing and proposed conditions, the highest 
peak flow was selected for design. Ditches were designed based on the uniform 
flow theory using Manning's equation. In most cases ditch slopes varied. In one 
instance the bottom width varied. In order to  evaluate ditch design and 
performance of ditch lining, the worst case flow conditions for velocity and flow 
depth were considered for the three types of ditch lining (i.e. erosion control 
blanket, dumped rock fill, or exposed geomembrane liner). The Flow Master 
computer program was used to  evaluate the effects of the varying components on 
the performance of the ditch (Reference 4). 

Ditch sections 2A and 2B, and ditch sections 2C and 2D are all the same ditch. 
Ditch sections 2A and 2B will be constructed to  accommodate existing conditions. 
The section of ditch labeled 2A has channel slopes of approximately 10% and will 
be lined with riprap (dumped rock fill). The section of ditch labeled 2B has flat 
channel slopes (approx. 0.8%),  and will be lined with erosion control blanket. 

Ditch section 2C under proposed condtiions is the same section as 2A under 
existing conditions. Since ditch section 2C under proposed conditions has less flow 
than section 2A under existing condtiions, section 2C will not be modified. 

Ditch section 2D will replace ditch section 2B during grading activities. This ditch 
section will have a flat channel slope (approx 0.7%) with a varying left-side slope. 

Ditch 1 2  will be designed assuming that an existing culvert located east of the 
drainage area (see Proposed Conditions, Sheet 2 of 2 drainage area map) becomes 
clogged and forces additional water into the normal drainage area for Ditch 12. 



Ditches 13  & 14 and the existing 24” culvert at the wheel wash area were 
originally designed under Calculation No. 15-02, PO1 58 (Haul Road Upgrade 
Project). These ditches were relocated eastward t o  accommodate construction of 
the Wheel Wash Facility. The total drainage area or land use did not change. 
Therefore, the design geometry proposed for these ditches under PO1 58 will be 
used on this project. New calculations are not provided. 

Two  types of ditch lining were evaluated for most ditches; vegetated using erosion 
control blankets, and dumped rock fill. Ditches 2B, 3-7, and 9 will have an exposed 
geomembrane liner. Roughness coefficients for the erosion control blanket and 
dumped rock fill were selected from Reference 7, and are as follows: 

Erosion Control Blankets n = 0.04 
Riprap n = 0.06 

Maximum flow velocity for using erosion control blankets as a lining material was 
established at  4.0 feet per second (Reference 7). 

Roughness coefficient for the exposed geomernbrane liner was derived from values 
typically used for polyethylene pipe: 

Geomembrane liner n = 0.009 

Calculations are included on the following pages. 

.. . . 



TABLE I 

DRAINAGE AREA AND PEAK FLOW SUMMARY 

DITCH 

DITCH - 1 

DITCH - 2A 

EXISTING PROPOSED 
CONDITIONS CONDITIONS 

DRAINAGE FLOW DRAINAGE FLOW 
AREA (AC) (CFSI AREA (AC) (CFS) 

1.57 3.88 0.54 2.18 

3.45 8.1 8 N /A N /A 

DITCH - 28 

DITCH - 2C 
DITCH - 2 0  

DITCH - 3 

3.45 8.1 8 N /A N /A 

N /A N /A 1.82 6.09 

N /A N /A 3.54 12.65 

8.40 19.31 6.63 25.33 

DITCH - 7 

DITCH - 4 

DITCH - 5 

DITCH - 6 

DITCH - 8A 

0.69 2.67 0.69 2.67 

0.62 2.37 0.62 2.37 

0.47 1.79 0.47 1.79 

DITCH - 88 

1.76 

1.80 

3.21 

3.31 DITCH - 9 

DITCH - 10 (A & 8 )  

5.90 2.04 7.87 

5.88 1.45 5.56 

9.21 1.82 7.02 

11.50 3.42 13.22 

DITCH - 11 

0.41 

1.17 

~ ~~ ~ 

1.34 0.27 0.88 

4.28 0.85 3.24 

DITCH - 12 

DITCH - 13 

7.52 8.91 7.52 8.91 

DESIGNED UNDER PO1 58, HAUL ROAD UPGRADE 

DITCH - 14 

DITCH - 15 

.. . . 

DESIGNED UNDER PO1 58, HAUL ROAD UPGRADE 

0.20 1 .o 0.2 1 1 .o 



t .  

Quick TR-55 Ver.5.46 S/N: 
Executed: 15:18:48 10-27-1996 

! * * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

DITCH-1 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

. Q = a d j * C * I * A  

adj = I C f  adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Subarea Runoff Area 
Descr. 'C' acres 

VEG. FAIR 0.420 1.46 
GRAVEL RD 0.900 0.11 --------------- 

~~ 

10.00 0.454 1 1  0.454 5.450 1.57 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:50:44 10-27-1996 

DITCH-1 

PROPOSED CONDITIONS 
DRAINAGE AREA P1 

Sh? pc; 

* * * * * *  
. . Q = a d j * C * I * A  

adj = 'C' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 



Quick TR-55 Ver.5.46 S/N: 
Executed: 06:37:27 02-04-1997 

DITCH-2A 
DRAINAGE AREA PI 

EXISTING CONDITIONS 

8 0 2  5R ESb 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'Cf adjustment factor for each return frequency 

0.900 0.11 

years 



5% 
I .  , - ::.’ , . ?  ’ +  .. - 

Quick TR-55 Ver.5.46 S/N: 
Executed: 06:38:22 02-04-1997 

DITCH-2B 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

ad] = ‘Cf adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Subarea Runoff Area 
Descr. ‘C’ acres .......................... 

VEG. FAIR 0.420 3.34 
GRAVEL ROAD 



Quick TR-55 Ver.5.46 S / N :  
Executed: 06:43:08 02-04-1997 

DITCH-2C 
DRAINAGE AREA P1 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

adj = 'Cf adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Subarea Runoff Area 
Descr. 'C' acres .......................... 

BARE, >4:1 0.700 0.82 
WOODED, FAIR 

years 



, .  
i ' . '  * 

Quick TR-55 Ver.5.46 S/N: 
Executed: 06:43:50 02-04-1997 

DITCH-2D 
DRAINAGE AREA P1 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

ad] = 'C' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 



Subarea Runoff Area 
Descr. ' C '  acres .......................... 

VEG. S>4:1 0.420 8.37 
GRAVEL ROAD 

0.900 0.03 --------------- 

.. . . 

Tc Wtd. Adj . I Total 
(min) 'c' 'Cf in/hr acres -------------- ....................... 

-------------- ....................... -------- 
10.00 0.422 0.422 5.450 8.40 19.31 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:00:44 01-22-1997 

DITCH-3 

PROPOSED CONDITIONS 
DRAINAGE AREA P1 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cf s, C=Weighted Runoff Coefficient , I=in/hour, A=acres 
adj = IC1 adjustment factor for each return frequency 



Quick TR-55 Ver.5.46 S / N :  
Executed: 15:07:33 04-26-1997 

DITCH-4 
DRAINAGE AREA P1 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

adj = 'Ct adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 



Quick TR-55 Ver.5.46 S / N :  
Executed: 15:06:30 04-26-1997 

DITCH-4 

PROPOSED CONDITIONS 
DRAINAGE AREA P1 

.. Q = adj * C * I * A 
ad] = 'C' adjustment factor for each return frequency 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

2.67 



* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

5kT glq 8 02 
Quick TR-55 Ver.5.46 S/N: 
Executed: 14:15:21 04-28-1997 

DITCH-5 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

Subarea Runoff Area 
Descr. 'C' acres .......................... 

BARE,>4:1 0.700 0.62 --------------- 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:16:50 04-28-1997 

DITCH-5 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

adj = ‘C‘ adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

456 



Quick TR-55 Ver.5.46 S / N :  
Executed: 14:18:30 04-28-1997 

DITCH-6 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ‘C’ adjustment factor for each return frequency 

RETURN FREQUENCY = 10 
‘C‘ adjustment, k = 1 
Adj. ‘C‘ = Wtd.‘C‘ x 1 

~ ~~~~ 

10.00 0.700 

Adj. I Total 
‘Ct in/hr acres 

L-. . 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:19:02 04-28-1997 

DITCH-6 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
- Q = adj * C * I * A 

adj = 'C' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

. .  



Quick TR-55 Ver.5.46 S / N :  
Executed: 16: 06: 06 04-29-1997 

DITCH-7 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Subarea RI noff Area 
Descr. 'C' acres .......................... 

VEG. FAIR 0.420 0.59 

GRAVEL RD 0.900 0.08 
BARE,>4:1 0.700 1.09 

--------------- 

years 

5.90 

. .  



Quick TR-55 Ver.5.46 S / N :  
Executed: 07:34:14 04-29-1997 

DITCH-7 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * * * SUMMARY O F  RATIONAL METHOD PEAK DISCHARGES * * * * * * 
_ .  Q = adj * C *. I * A 

ad] = 'C' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Subarea Runoff Area 
Descr. 'C' acres .......................... 

BARE,>4:1 0.700 1.96 
GRAVEL RD 0.900 0.08 --------------- 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:46:30 04-30-1997 

DITCH-8A 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C I  adjustment factor for each return frequency 



Quick TR-55 Ver.5.46 S / N :  
Executed: 14:47:00 04-29-1997 

DITCH-8A 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
_ .  Q = adj * C * I * A 

adj = IC' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Subarea Runoff Area 
Descr . 'C' acres 

BARE 0.700 1.42 
GRAVEL RD '0.900 0.03 --------------- 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:46:56 04-30-1997 

DITCH-8B 
DRAINAGE AREA P2 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = IC' adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

Adj. IC' = Wtd.'C' x 1 
-Ct adjustment, k = 1 

Tc Wtd. 
(min) IC' 



Quick TR-55 Ver.5.46 S/N: 
Executed: 14:48:13 04-29-1997 

DITCH-8B 
DRAINAGE AREA P2 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

adj = 'C' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:47:01 01-20-1997 

DITCH-9 
DRAINAGE AREA P3 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cf s, C=Weighted Runoff Coefficient , I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

years 



L -7 

. .  t ' :  
1. , .t 

X 1325 

Quick TR-55 Ver.5.46 S / N :  
Executed: 16:47:37 01-20-1997 

DITCH-9 
DRAINAGE AREA P3 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
_.  Q = ad] * C * I * A 

adj = IC' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

RETURN FREQUENCY = 10 years 

.. . . 



Quick TR-55 Ver.5.46 S / N :  
Executed: 09:27:01 11-24-1996 

DITCH-10 (10A AND 10B) 
DRAINAGE AREA P3 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

adj = 'C' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Adj . I Total 
'C' in/hr acres 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 09:27:45 11-24-1996 

DITCH-10 (10A AND 10B) 
DRAINAGE AREA P3 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
_ .  Q = adj * C * I * A 

ad] = 'Cf adjustment factor for each return frequency 
Where: Q=cfS, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

years 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:49:52 01-20-1997 

DITCH-II 
DRAINAGE AREA P3 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

adj = 'C' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Subarea Runoff Area 
Descr. 'Cf acres .......................... 

VEG, POOR 0.600 0.89 
GRAVEL 0.900 0.28 --------------- ~ ~~~~ 

10.00 0.672 



Quick TR-55 Ver.5.46 S/N: 
Executed: 16:49:22 01-20-1997 

DITCH-11 
DRAINAGE AREA P3 

PROPOSED CONDITIONS 

. Q = a d j * C * I * A  

adj = ‘Cf adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Adj . I Total 
Cf in/hr acres 

years 



8 0 2  
5 H T  E330 

Quick TR-55 Ver.5.46 S/N: 
Executed: 14:03:23 02-04-1997 

DITCH-12 
EXISTING/PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

Subarea Runoff Area 
Descr. 'C' acres .......................... 

WOODS 0.300 6.32 

GRAVEL ROAD 
VEG, FAIR 0.420 1.00 

0.900 0.20 --------------- 

years 

. . .  

4 31 



, I ,  :,. ...... ... 

Quick TR-55 Ver.5.46 S/N: 
Executed: 14:02:25 02-04-1997 c:\pol65d\D12P.TCT 

DITCH 12 

Tc COMPUTATIONS FOR: DITCH 12 

SHEET FLOW (Applicable to Tc only) 
Segment ID 1 

Flow length, L (total < or = 300) ft 122.0 

Surface description WOODS, LT 
Manning's roughness coeff., n 0.4000 

Two-yr 24-hr rainfall, P2 in 3.000 
Land slope, s ft/ft 0.0500 

0.8 
.007 * (n*L) 

T = -----------_-- hrs 0.30 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow l,ength, L ft 0.0 
Watercourse slope, s ft/ft 0.0000 

0.5 
Avg.V = Csf * (s) ft/s 0.0000 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) hrs 0.00 

= 0.30 

= 0.00 

CHANNEL FLOW 
Segment ID 2 
Cross Sectional Flow Area, a sq.ft 7.50 
Wetted perimeter, Pw ft 8.71 
Hydraulic radius, r = a/Pw ft 0.861 
Channel slope, s ft/ft 0.0130 
Manning's roughness coeff., n 0.0400 

Flow length, L ft 485 

T = L / (3600*V) hrs 0.04 = 0.04 

...................................................................... ...................................................................... 
....  TOTAL TIME (hrs) 0.34 



SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

DITCH 12 



TIME OF CONCENTRATION, DITCH 12 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Sotve For Discharge 

TIME OF CONC., DITCH 12 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.01 3000 wft 
Depth 1.50 ft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 

2.000000 H : V 
2.000000 H : V 

Resutts 
Discharge 28.76 cfs 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

02/04/97 
01 :59:47 PM 

7.50 W 
8.71 ft 
8.00 ft 
1.25 ft 

3.83 ft/s 
0.23 ft 
1.73 ft 
0.70 

0.02791 7 wft 

FlowMaster 6.13 
Page 1 of 1 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551  666 



DITCHES 13 & 14 DESIGNED UNDER PO1 58, HAUL ROAD UPGRADE PROJECT 



Quick TR-55 Ver.5.46 S/N: 
Executed: 09:39:59 06-10-1997 

DITCH 15 
EXISTING AND PROPOSED CONDITIONS 

Q = adj * C * I * A 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hourf A=acres 

adj = 'C' adjustment factor for each return frequency 



TABLE 2 

(CFS) I 

SUMMARY OF DITCH PERFORMANCE 

(%) (FPS) (FTI 

MIN. MAX. MIN. MAX. MIN. MAX. 

DITCH - 1 

DITCH - 2 A  

~~ ~ ~~~~~ 

3.88 0.5 3.6 1.6 3.4 0.8 1 .l EROSION CONTROL BLANKET 

8.18 10.0 10.0 4.5 4.5 1 .o 1 .o DUMPED ROCK FILL 

II 
DITCH - 28 

DITCH - 2C 

DITCH - 20 

DITCH - 3 

DITCH - 4 

~ 

8.18 0.8 0.8 7.2 7.2 0.8 0.8 GEOMEMBRANE LINER 

6.09 CFS 8.18 CFS UNDER EXISTING CONDITIONS, USE SAME AS D-2B 

12.65 0.7 0.7 1.3 2.3 0.6 1.4 EROSION CONTROL'BLANKET 

25.33 0.7 0.7 7 .O 8.1 0.4 0.6 GEOMEMBRANE LINER 

2.67 0.9 0.9 4.9 4.9 0.2 0.2 GEOMEMBRANE LINER 

5.7 0.2 

5.1 0.2 I 2.37 1 1.; 1 1.5 1 !55 ' DITCH - 5 

DITCH - 6 1.79 1.4 1.4 

DITCH - 7 7.87 2.9 7.5 

0.2 GEOMEMBRANE LINER 

0.2 GEOMEMBRANE LINER 

D, = 0.4 
D,= 1.6 

1.2 

1 .o 

D, = 0.4 
D,= 1.7 

DITCH - 88 I 9.21 I 10.0 I 10.0 I 4.6 

~ 

GEOMEMBRANE LINER 

EROSION CONTROL BLANKET 

DUMPED ROCK FILL 

GEOMEMBRANE LINER 

-~ 

DITCH - 9 1 13.22 1 1.1 ~ I 6.7 1- 7.8 

DITCH - 8 A  5.88 0.8 0.8 2.2 

14.1 0.2 

DITCH - 1 0 A  

DITCH - 106 

DITCH - 1 1  

DITCH - 12 

- 

1.34 4.3 4.3 2.8 2.8 0.5 0.5 EROSION CONTROL BLANKET 

1.34 20.0 20.0 3.7 3.7 0.4 0.4 DUMPED ROCK FILL 

4.28 2.6 4.0 3.1 3.6 0.8 0.8 EROSION CONTROL BLANKET 

8.9 1 0.8 1.8 2.4 3.1 0.8 1 .o EROSION CONTROL BLANKET 

DITCH - 13 

DITCH - 14 

DITCH - 15 

~ ~ 

DITCH DESIGNED UNDER PO158. HAUL ROAD UPGRADE 

DITCH DESIGNED UNDER P0158, HAUL ROAD UPGRADE 

EROSION CONTROL BLANKET 

EROSION CONTROL BLANKET 

1 .o 2.5 3 .O 2.1 2.3 0.5 0.5 EROSION CONTROL BLANKET 

D, = Normal f low depth D, = Flow depth upstream of velocity check 

1 



DITCH-1 (Dl)  
Worksheet for Triangular Channel 

F l d a s t e r  Page 1 6 . 1  of 1 3 
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551 666 

Project Description 
Project File c:\pol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-1 (Dl) 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.005000 fttft 
Left Side Slope 
Right Side Slope 
Discharge 3.88 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 1.09 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

2.38 fF 
4.88 ft 
4.37 ft 
0.75 ft 
0.037554 ftlft 
1.63 ftls 
0.04 ft 
1.13 ft 
0.39 

Notes: 

Velocity < 4.0 fps for n = 0.04 on slopes from 0.5% to 3.6% (See Rating Table). 

Use Erosion Control Blanket for channel lining 

11/23/96 
03:32:38 PM 



5M 638 

DITCH-1 (Dl) 
Rating Table for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Soke For Channel Depth 

Worksheet DITCH-1 (Dl) 

Constant Data 
Left Side Slope 2.000000 H : V 
Right Side Slope 
Discharge 3.88 cfs 

2.000000 H : V 

Input Data 
.. 

Minimum Maximum Increment 
Mannings Coefficient 0.040 0.060 0.020 
Channel Slope 0.005000 0.036000 0.031 000 fVft 

Rating Table 
Channel 
Slope Mannings Depth Veloclty 
(m) Coefficient (ft) (WS) 

0.005000 0.040 1.09 
0.005000 0.060 1.27 
0.036000 0.040 0.75 
0.036000 0.060 0.88 

1.63 
1.20 
3.41 
2.52 

11/23/96 
025596 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 

8 0 2  

FlowMaster 6.13 
Page 1 of 1 

999 



DITCH 2A, EXISTING CONDITIONS 
Worksheet for Triangular Channel 

Project Description 
Project File c:\Pol65d\sw~.fm2 
Worksheet DITCH 2A, MISTING CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 

Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

Channel Slope 0.1 00000 Wft 
2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.82 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Veloctty 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

1.36 ff 
3.68 ft 
3.29 ft 
1 .Ol ft 
0.033997 Wft 
6.03 Ws 
0.57 ft 
1.39 ft 
1.66 

Notes: 

Velocity > 4.0 fps for n = 0.04, Not acceptable 

Use Riprap for channel lining on steep section 

.. . . 

02/04/97 
07:11:48 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster 6.1 3 
Page I of 1 



DITCH 2A, EXISTING CONDITIONS 
Rating Table for Triangular Channel 

P r o j e c t  Description 
Project File c:\pol65&w.fm2 
Worksheet DITCH 2A, EXISTING CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 

Left Side Slope 
Right Side Slope 
Discharge 8.18 cfS 

Channel Slope 0.1 00000 Wft 
2.000000 H : V 
2.000000 H : V 

Inout Data 
___ _ _ _ ~ _ _ _  _ _ _ _ _  

Maximum Increment 
~ 

Minimum 
Mannings Coefficient 0.040 0.060 0.020 

Rating Table 

Mannings Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.82 
0.060 0.96 

6.03 
4.45 

! 02/04/97 
07:09:39 AM Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551 666 

FlowMaster 6 . 1  3 
Page I of 1 



DITCH 28, EXISTING CONDITIONS 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po165&w.fm2 
Worksheet DITCH 28, EXISTING CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

~ 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.008000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

2.000000 H : V 
2.000000 H : V 

~ 

Results 
Depth 0.76 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

1.14 iF 
3.38 ft 
3.02 ft 
1 .Ol ft 
0.001721 ftlft 
7.16 ft/s 
0.80 ft 
1.55 ft 
2.05 

Notes: 

GEOMEMBRANE LINER 

V = 8.2 fps:OK 

05/21 /97 
01 :20:12 PM 

FlowMaster 6 . 1  
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 Page I of 1 



5t-n B Y 2  8 0 2  
DITCH 2C, PROPOSED CONDITIONS 

Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 2C PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 

Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

Channel Slope 0.1 00000 ftlft 
2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.82 ft 
Flow Area 1.36 ff 
Wetted Perimeter 3.68 ft 
Top Width 3.29 ft 

Critical Slope 0.033997 ftlft 
Velocity 6.03 ft/s 
Velocity Head 0.57 ft 
Specific Energy 1.39 ft 
Froude Number 1.66 
Flow is supercritical. 

Critical Depth 1.01 ft 

Notes: 

This is same ditch with same discharge as ditch 2A under existing conditions. 

1 02/04/97 
07:19:42 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 

FlowMaster 6 . 1  3 
Page 1 of I 



DITCH 2C, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 2C PROPOSED CONDITIONS 
Flow Element Triangular Channel 
M e ~ o d  Manning's Formula 
Solve For Channel Depth 

Constant Data 
Channel Slope 0.1 00000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 8.18 cfs 

2.000000 H : V 
2.000000 H : V 

lnout Data 
Minimum Maximum Increment 

Manninas Coefficient 0.040 0.060 0.020 

Rating Table 

Mannings Depth Velocty 
Coefficient (ft) (ftls) 

0.040 0.82 
0.060 0.96 

6.03 
4.45 

02/04/97 
07:18:26 AM 

. .... 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 
FlowMaster 6.13 

Page 1 of 1 



DITCH 2D, PROPOSED CONDITIONS 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH 20, PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.007000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 12.70 cfs 

4.000000 H : V 
2.000000 H : V 

Results 
Depth 1.35 ft 
Flow Area 5.51 ff 
Wetted Perimeter 8.62 ft 
Top Width 8.13 ft 

Critical Slope 0.031 514 Wft 
Velocity 2.31 fVs 
Veloctty Head 0.08 ft 
Specific Energy 1.44 ft 
Froude Number 0.49 
Flow is subcritical. 

Critical Depth 1.02 ft 

Notes: 

DITCH 2 0  WITH VARYING LEFT SIDE SLOPE. 

TWO CRITERIA FOR ACCEPTANCE: 
1 .COMPARE LEFT SIDE SLOPE WITH FLOW DEPTH TO ENSURE FREEBOARD, 
2. COMPARE VELOCITY TO ENSURE THAT 
V 4.0 FPS FOR EROSION CONTROL BLANKET. 

OK FOR BOTH 

' 02/04/97 
072233 AM 

.. . . 

Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551666 
FlowMaster ' 6 .1  3 

Page 1 of 1 

t / 



DITCH 2D, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH 2D, PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Mannings Coefficient 0.040 
Channel Slope 0.007000 ftlft 
Right Side Slope 
Discharge 12.70 cfs 

2.000000 H : V 

Input Data 

Left Side Slope 4.000000 60.000000 2.000000 H : V 
Minimum Maximum Increment 

Rating Table 
Left Side 

Slope Depth Velocity 
(H :V) (ft) (WS) 

4.000000 
6.000000 
8.000000 

10.000000 
12.000000 
14.000000 
16.000000 
18.000000 
20.000000 
22.000000 
24.000000 
26.000000 
28.000000 
30.000000 
32.000000 
34.000000 
36.000000 
38.000000 
40.000000 
42.000000 
44.000000 
46.000000 
48.000000 

02/04/97 
07:21:48 AM 

1.35 
1.21 
1.11 
1.04 
0.98 
0.93 
0.89 
0.85 
0.82 
0.80 
0.77 
0.75 
0.73 
0.71 
0.70 
0.68 
0.67 
0.66 
0.64 
0.63 
0.62 
0.61 
0.60 

2.31 
2.17 
2.06 
1.97 
1.90 
1.84 
1.79 
1.75 
1.71 
1.67 
1.64 
1.61 
1.58 
.56 
.53 
.51 
.49 
.47 
.46 
.44 
.42 
.4 1 
.39 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551 666 
FlowMaster 6 . 1  3 

Page 1 of 2 

986 



DITCH 2D, PROPOSED CONDITIONS 
Rating Table for Triangular Channel 

Rating Table 
Left Side 

Slope Depth Velocity 
(H :V) (ft) (WS) 

50.000000 0.59 1.38 
52.000000 0.59 1.37 
54.000000 0.58 I*=-. 
56.000000 0.57 1.34 
58.000000 0.56 1.33 
60.000000 0.56 1.32 

02/04/97 
07:21:48 AM 

FlowMaster 6 1 3  
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551 666 Page 2 of 2 



DITCH 2D, PROPOSED CONDITIONS 
Plotted Curves for Triangular Channel 

~ 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH 2D, PROPOSED CONDITIONS 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Mannings Coefficient 0.040 
Channel Slope 0.007000 ft/ft 
Right Side Slope 
Discharge 12.70 cfs 

2.000000 H : V 

Input Data 
. .. 

Minimum Maximum Increment 
Left Side Slope 4.000000 60.000000 2.000000 H : V 

0.0 5.0 10.0. 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0 
Left  Side'slope (H : V) 

02/04/97 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 



DITCH-3 (D3) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:~ol65d\swu.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-3 (D3) 

.. 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.006700 ft/ft 
Left Side Slope 
Right Side Slope 
Bottom Width 4.00 ft 
Discharge 25.33 cfs 

2.000000 H : V 
2.000000 H : V 

Resutts 
Depth 0.60 ft 
Flow Area 3.12 
Wetted Perimeter 6.68 
Top Width 6.40 
Critical Depth 0.92 
Critical Slope 0.00 
Velocity 8.1 3 
Velocity Head 1.03 
Specific Energy 1.63 
Froude Number 2.05 

w 
ft 
ft 
ft 

432 ftlft 
ftlS 
ft 
ft 

Flow is supercritical. 

Notes: 

NOTE: 4' WIDE DITCH SECTION DOES NOT GET TOTAL "Q" 

GEOMEMBRANE LINER 

V = 8.1 fps: OK 

05/21 m7 1 r:sqOl :21:11 PM Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 
FlowMaster 6 .1 ,  

Page 1 of 7 



DITCH-3 (03) 
Rating Table for Trapezoidal Channel 

Proiect DescriDtion 
Project File c:\pol65&wu.fm~ 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-3 (03) 

Constant Data 
Mannings Coefficient 0.009 
Channel Slope 0.006700 fVft 
Left Side Slope 
Right Side Slope 
Discharge 25.33 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 
Minimum Maximum Increment 

Bottom Width 4.00 8.00 4.00 ft 

Rating Table 
Bottom 
Width Depth Velocity 

(ft) (ft) (WS) 

4.00 0.60 8.13 
8.00 0.41 6.96 

05l21I97 
01:22:10 PM .Haatad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 

5 4 T  s q  

802 

FlowMaster 6.13 
Page 1 of 1 



. . , .  

DITCH4 (04) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH4 (04) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

h u t  Data 
Mannings Coefficient 0.009 
Channel Slope 0.008600 ft/ft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 2.67 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.22 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Veloclty 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

0.54 fP 
2.99 ft 
2.89 ft 
0.34 ft 
0.001 943 ftlft 
4.91 ftls 
0.37 ft 
0.60 ft 
2.00 

Notes: 

GEOMEMBRANE LINER 

V = 4.91 fps: OK 

. .  

05/21/97 
01 :25:05 PM 

FlowMaster 6 . 1  2i 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1 



DITCH-5 (D5) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\po165d\swu.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-5 (D5) 

h u t  Data 
Mannings Coefficient 0.009 
Channel Slope 0.01 5000 Wft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 2.37 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
~ ~~~ 

Depth 0.18 ft 
Flow Area 0.42 fP 
Wetted Perimeter 2.79 ft 

Critical Depth 0.32 ft 

Velocity 5.69 ft/s 
Velocrty Head 0.50 ft 
Specific Energy 0.68 ft 
Froude Number 2.56 
Flow is supercritical. 

Top Width 2.71 ft 

Critical Slope 0.001 977 fVft 

Notes: 

GEOMEMBRANE LINER 

V =  5.7 fps: OK 

05/21 I97 
01 :26:28 PM 

802 

FlowMaster 6 .13  
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 75.51 666 Page 1 of 1 



DITCH-6 (D6) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH-6 (D6) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

~ 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.014000 Wft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 1.79 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.15 ft 
Flow Area 0.35 ff 
Wetted Perimeter 2.69 ft 
Top Width 2.61 ft 
Critical Depth 0.27 ft 
Critical Slope 0.002064 Wft 
Velocity 5.06 ftls 
Velocity Head 0.40 ft 
Specific Energy 0.55 ft 
Froude Number 2.42 
Flow is supercritical. 

Notes: 

GEOMEMBRANE LINER 

V = 5.1 fps: OK 

05/21/97 
01 :27:58 PM 

FlowMaster 6.13 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 Page 1 of 1 

49.3 



DITCH-7 (07) 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\pol65d\swu.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-7 (07) 

Input Data 
Mannings Coefficient 0.009 
Channel Slope 0.01 1000 Wft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 7.87 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.38 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

1.05 ff 
3.70 ft 
3.52 ft 
0.63 ft 
0.001671 ft/ft 
7.48 ft/s 
0.87 ft 
1.25 ft 
2.41 

Notes: 

GEOMEMBRANE LINER 

Vmin=7.5fps@S=l . l%-OK 
Vmax = 10.4 fps @ S = 2.9% - USE VELOCITY CHECK 

05/21 I97 
01 :31:40 PM 

FlavrMaster 6.13 
Haested Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551666 Page 1 of 1 
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DITCH-7 (D7) 
Rating Table for Trapezoidal Channel 

~ 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH-7 (D7) 
Flow Element Trapezoidal Channel 

. Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Mannings Coefficient 0.009 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 7.87 cfs 

2.000000 H : V 
2.000000 H : V 

Minimum Maximum Increment 
Channel Slope 0.01 1000 0.028600 0.01 7600 ft/ft 

Rating Table 
Channel 
Slope Depth Velocity 

7.48 q 10.43 

(Wft) (ft) (ft/S) 

0.01 1000 
0.028600 

NOmFL 
&-p 6 

0 5 m 7  
02:28:25 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 

FlowMaster 6 . 1 3  
Page 1 of 1 



DITCH-8A (D8A) 
Worksheet for-Triangular Channel 

Project Description 
Project File c:\po165&w.fm2 
Worksheet DITCH-8A (D8A) 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

lnDut Data 
Mannings Coefficient 0.040 
Channel Slope 0.008000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 5.88 cfs 

2.000001 H : V 
2.000000 H : V 

Resub 
Depth 1.17 ft 
Flow Area 2.73 fP 
Wetted Perimeter 5.22 ft 
Top Width 4.67 ft 
Critical Depth 0.88 ft 
Critical Slope 0.035527 ftlft 
Velocity 2.16 ftls 
Velocity Head 0.07 ft 
Specific Energy 1.24 ft 
Froude Number 0.50 
Flow is subcritical. 

Notes: 

Velocity 4.0 fps for slope = 0.8% - OK 

Use Erosion Control Blanket for channel lining 

.. .  

04230197 
10:5210 AM 

FlowMaster 6 . 1  3 
Page 1 of 1 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1 666 

, (196 



DITCH-8B (088) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DlTCH-86 (086) 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.1 00000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 9.21 cfs 

2.000000 H : V 
2.000000 H : V 

Resub 
Depth 0.86 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

1.48 fP 
3.85 ft 
3.44 ft 
1.06 ft 
0.033465 Wft 
6.22 Ws 
0.60 ft 
1.46 ft 
1.67 

Notes: 

Velocity > 4.0 fps for n = 0.04, Not acceptable 

Use Riprap for channel lining 

.. . .  

04/30/97 FlowMaster 6.13 
01 :23:09 PM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551 666 Page 1 of 1 
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DITCH 88 (088) 
Rating Table for Triangular Channel 

Proiect DeSCnDtiOn 
Project File c:\po165d\swu.fm2~ 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH8B (D8B) 

Constant Data 
Channel Slope 0.1 00000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 9.21 CfS 

2.000000 H : V 
2.000000 H : V 

Input Data 

Mannings Coefficient 0.040 0.060 0.020 
Minimum Maximum Increment 

Rating Table 

Mannings Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.86 
0.060 1 .oo 

6.22 
4.59 

04/30/97 
01 :22:44 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551 666 

*7 E-7 

8 0 2  

FlowMaster 6 . 1 3  
Page 1 of 1 



Proiect DescriDtion 

DITCH-9 (D9) 
Worksheet for Trapezoidal Channel 

~ 

Project File c:\pol65d\swu.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-9 (D9) 

.. 

Innut Data 
Mannings Coefficient 0.009 

Left Side Slope 
Right Side Slope 
Bottom Width 4.00 ft 
Discharge 13.22 cfs 

Channel Slope 0.01 1000 ftlft 
2.000000 H : V 
2.000000 H : V 

~~ 

R e s u 6  
Depth 0.36 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

1.69 W 
5.61 ft 
5.44 ft 
0.62 ft 
0.001 573 Wft 
7.80 ftls 
0.95 ft 
1.30 ft 
2.46 

Notes: 

GEOMEMBRANE LINER 

Vmin = 7.8 fps Q S = 1.1% -OK 

Vmax = 14.lfps @ S = 6.7% - USE VELOCITY CHECK 

05/21 I97 
01 :34:32 PM 

. _  . . 

FlowMaster 6 . 1 3  
Page 1 of 1 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 



DITCH-9 (D9) 
Rating Table for Trapezoidal Channel 

Project Description 
Project File c:\pol65&w.fm2 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Soke For Channel Depth 

Worksheet DITCH-9 (D9) 

Constant Data 
Mannings Coefficient 0.009 
Left Side Slope 
Right Side Slope 
Bottom Width 4.00 ft 
Discharge 13.22 cfs 

2.000000 H : V 
2.000000 H : V 

I' 
Input Data 

Channel Slope 0.01 1000 0.066700 0.055700 Wft 
Minimum Maximum Increment 

Rating Table 
Channel 
Slope Depth Veloclty 
(Wft) (ft) (WS) 

7.80 
14.08 

0.01 1000 
0.066700 

)3WL 

05/21 197 
01 :32:48 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1 666 

8 0 %  

' 1  

- I  

FlowMaster 6 . 1  3 
Page 1 of 1 



DITCH-1OA (DlOA) 
Worksheet for Triangular Channel 

Project Description' 
Project File c:\po165&wu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-1 OA (D1 OA) 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.043000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 1.34 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.49 ft 
Flow Area 0.48 fP 
Welted Perimeter 2.1 9 ft 
Top Width 1.96 ft 
Critical Depth 0.49 ft 
Critical Slope 0.043270 wft 
Velocity 2.80 Ws 
Velocity Head 0.12 ft 
Specific Energy 0.61 ft 
Froude Number 1 .oo 
Flow is subcritical. 

Notes: 

Velocity < 4.0 fps for n = 0.04 on 4.3% slope, OK 

Use Erosion Control Blanket for channel lining 

0111 2/97 
07:44:57 AM 

FlowMaster 6 . 1  3 
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1 



DITCH-1 OA (D1 OA) 
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-1 OA (Dl OA) 

Constant Data 
Channel Slope 0.043000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 1.34 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 
Minimum Maximum Increment 

Mannings Coefficient 0.040 0.060 0.020 

Rating Table 

Mannings Depth Velocity 
Coefficient (ft) (WS) 

0.040 0.49 
0.060 0.57 

2.80 
2.06 

01 I1 2/97 
07:43:22 AM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster 6.13 
Page 1 of 1 



DITCH-1 OB (D1 OB) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 
Worksheet DITCH-1 OB (Dl OB) 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.060 

Left Side Slope 
Right Side Slope 
Discharge 1.34 cfS 

Channel Slope 0.200000 ft/ft 
2.000000 H : V 
2.000000 H : V 

Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is supercritical. 

Results 
Depth 0.43 ft 

0.36 ff 
1.91 ft 
1.71 ft 
0.49 ft 
0.097364 ftlft 
3.67 ft/s 
0.21 ft 
0.64 ft 
1.40 

Notes: 

Velocity > 4.0 fps for n = 0.04 on steeper slopes, 
(See Rating Table), Not acceptable 

Use Riprap for channel lining 

01 I1 2197 
07:50:54 AM 

FlowMaster 6 . 1  3 
Page 1 of 1 Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

5b3 I 



DITCH-1OB (DlOB) 
Rating Table for Triangular Channel 

Proiect DescriDtion 
Project File c:\pol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH-106 (DlOB) 

~ 

Constant Data 

Left Side Slope 
Right Side Slope 
Discharge 1.34 cfs 

Channel Slope 0.200000 Wft 
2.000000 H : V 
2.000000 H : V 

Input Data 
Minimum Maximum Increment 

Mannings Coefficient 0.040 0.060 0.020 

Rating Table 

Mannings Depth Velocity 
Coefficient (ft) ( W S )  

0.040 0.37 
0.060 0.43 

4.98 
3.67 

0111 2/97 
07:50:26 AM Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster ' 6 . 1  3 
Page 1 of 1 



DITCH-1 1 (D l l )  
Worksheet for Triangular Channel 

FlcwMaster 6 . 1 3  
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1 666 Page 1 of 1 

fi 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH-1 1 
Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.026000 ftlft 
Left Side Slope 
Right Side Slope 
Discharge 4.28 cfs 

2.000000 H : V 
2.000000 H : V 

.- 

Results 
Depth 0.83 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

1.38 fP 
3.72 ft 
3.33 ft 
0.78 ft 
0.037065 ftlft 
3.10 ftls 
0.15 ft 
0.98 ft 
0.85 

. .  I 

Notes: 

Velocity < 4.0 fps for n = 0.04 on slopes from 2.6% to 4.0% (See Rating Table) OK 

Use Erosion Control Blanket for channel lining 

01 t21 I97 
07:27:50 AM 

50s. 



DITCH-1 1 (Dl 1) 
Rating Table for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH-1 1 
Flow Element Triangular Channel 
Method Manning’s Formula 
Solve For Channel Depth 

Constant Data 
Left Side Slope 2.000000 H : V 
Right Side Slope 
Discharge 4.28 cfs 

2.000000 H : V 

Input Data 
Minimum Maximum Increment 

Mannings Coefficient 0.040 0.060 0.020 
Channel Slope 0.026000 0.040000 0.01 4000 Wft 

Rating Table 
Channel 
Slope Mannings Depth Velocity 
(Wft) Coefficient (ft) (WS) 

0.026000 0.040 0.83 3.1 0 
0.026000 0.060 0.97 2.28 
0.040000 0.040 0.77 3.64 
0.040000 0.060 0.89 2.69 

01/21/97 
07:27:20 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

8 0 2  

FlowMaster 6 . 1  3 
Page 1 of 1 



DITCH 12 (REVISED) 
Worksheet for Trapezoidal Channel 

Project De-&iption 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 12 (REVISED) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Innut Data 
~ 

Mannings Coefficient 0.040 
Channel Slope 0.008000 Wft 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 8.90 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 0.96 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

3.77 ff 
6.30 ft 
5.85 ft 
0.68 ft 
0.032473 Wft 
2.36 Ws 
0.09 ft 
1.05 ft 
0.52 

Notes: 

Velocity 4.0 fps for n = 0.04 OK 

Use Erosion Control Blanket for channel lining. 

02/04/97 
02:09:19 PM 

FlowMaster 6 . 1  3 
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 7551 666 Page 1 of 1 



DITCH 12 (REVISED) 
Rating Table for Trapezoidal Channel 

Proiect DescriDtion 
Project File c:\pol65d\swu.fm2 
Worksheet DITCH 12 (REVISED) 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Constant Data 
Mannlngs Coefficient 0.040 
Left Side Slope 
Right Side Slope 
Bottom Width 2.00 ft 
Discharge 8.90 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 

Channel SloDe 0.0 0 8 0 0 0 0.01 7500 0.009500 Wft 
Minimum Maximum Increment 

Ratina Table 
Channel 
Slope Depth Velocity 
(Wft) (ft) (WS) 

0.008000 0.96 2.36 
0.01 7500 0.79 3.14 

. ... 

02/04/97 FlowMaster 6 1 3  
02:08:53 PM Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1 666 Page 1 of 1 
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DITCH - 15 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH - 15 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.025000 Wft 
Left Side Slope 
Right Side Slope 

2.000000 H : V 
2.000000 H : V 

Discharge 1.00 cfs 

Results 
Depth 0.49 ft 
Flow Area 0.47 fP 
Wetted Perimeter 2.17 ft 
Top Width 1.94 ft 
Critical Depth 0.43 ft 
Critical Slope 0.044992 Wft 

Veloclty Head 0.07 ft 
Specific Energy 0.56 ft 
Froude Number 0.76 
Flow is subcritical. 

Velocity 2.12 Ws 

Notes: 

Velocity < 4.0 fps for n = 0.04: OK 

Use Erosion Control Blanket for Channel Lining 

W10197 
10:20:06 AM 

FlowMaster 6 . 1 3  
Haestad Methods, Inc. 37 Brookside Road W a t e k y ,  CT 06708 (203) 7551666 Page 1 of 1 



DITCH - 15 
Rating Table for Triangular Channel 

Project Description 
Project File c:\po165&wu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet DITCH - 15 

Constant Data 
Mannings Coefficient 0.040 
Left Side Slope 
Right Side Slope 
Discharge 1.00 cfs 

2.000000 H : V 
2.000000 H : V 

Input Data 

Channel Slope 0.025000 0.030000 0.005000 ftlft 
Minimum Maximum Increment 

Rating Table 
Channel 
Slope Depth Velocity 
(Wft) (ft) ( W S )  

0.025000 0.49 
0.030000 0.47 

2.12 
2.27 

06/10/97 
10:1849 AM 

.. . . 

Haestad Methods, 1%. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster 6 .13  

Page 1 of 1 



ATTACHMENT C, CULVERTS 

Methodology 

This calculation is performed using the "worst case" scenario for peak flows. Each 
culvert was evaluated under existing conditions (after construction of ditches and 
basins, but before remediation activities begin), and proposed conditions (after 
remediation activities have been completed). 

The Modified Rational Method (Reference 2) was used to  determine peak flows for 
the 10 year frequency storm event. After drainage areas (existing and proposed) 
were calculated for each culvert, a weighted runoff coefficient (C) was determined 
based on land use area and type. A rainfall intensity was selected based on the 
shortest duration (duration = 10 min for all culverts except culvert 4) using the 
Rainfall Intensity-Frequency-Duration Curve for the Fernald area (Reference 7). 

Culvert 4 has a large, relatively flat drainage area. SCS procedures were used to 
find the time of concentration (duration) for the culvert 4 drainage area. The rainfall 
intensity was selected based on the time of concentration (duration) using the 
Rainfall Intensity-Frequency-Duration Curve for the Fernald area (Reference 7). 

Calculations are included on the following pages. 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:17:59 01-20-1997 

CULVERT 1 

EXISTING/PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cf s, C=Weighted Runoff Coefficient, I=in/hour , A=acres 
adj = 'C' adjustment factor for each return frequency 

Tc Wtd. 
(min) 'C' 
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I / I REVIEWER / D A T E  : 
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S T A T I O N  CULVERT DESIGN FOt?M 

SH € E T  ____OF DESIGNER /DATE: / 
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SUBSCRIPT DEFINITIONS 
0 .  APPROXIMATE 
f. CULVERT FACE 
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h i .  HEAOWATER IN INLn  CONTROL 
?o HEPDWATER IN OUTLET CONTROL 
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HEADWATER DEPTH FOR 
C. M. PIPE CULVERTS 
WITH INLET CONTROL 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss ' 

Type of Structu re and Desian of Entrancc . .  efficient k, 

e. Concrete 

Projecting from fill, socket end (groove-end) . . . . . . .  0.2 
Projecting from fill, sq. cut end 

Socket end of pipe (groove-end) . . . . . . . . . . .  0.2 
Square-edge . . . . . . . . . . . . . . . . .  0.5 
Rounded (radius - 1/12D) . . . . . . . . . . . . .  0.2 

Mitered to conform to fill slope 
*End-Section conforming to fill slope . . . . . . . . . .  0.5 
Beveled edges, 33.7O or  4 5 O  bevels . . . . . . . . . . .  0.2 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

0.5 . . . . . . . . . . .  
Headwall or headwall and wingwalls 

0.7 . . . . . . . . . . .  

PiDe. or PiDe-Arch. Corruaated Metal 

Projecting from fil l  (no headwall) . . . . . . . . . . .  0.9 
Headwall or headwall and wingwalls square-edge . . . . . . .  

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  0.2 

0.5 
. . .  0.7 

0.5 
0.2 

Mitered to conform to fill slope, paved or  unpaved slope 
. . . . . . . . . .  

. . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) . . . . . . . . . . . . .  0.5 

0.2 

Square-edged a t  crown . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

0.2 

. . . . . . . . . . . . . .  0.5 Square-edged a t  crown 

Square-edged a t  crown . . . . . . . . . . . . . .  0.7 
. . . . . . . . . . . . .  0.2 

Square-edged on 3 edges 
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or  beveled edges on 3 sides . . . . . . .  
Wingwalls a t  30° to 75O to barrel 

dimension, or  beveled top edge . . . . . . . . . .  
Wingwall a t  loo to 25O to barrel 

Wingwalls parallel (extension of sides) 

Side-or slope-tapered inlct 

*Note: "End Section conforming to fill slope," made of either metal or  concrete, 
are the secpons commonly available from. manufacturers. From limited hydrau- 
lic tests tney are equivalent in- operation to a. headwall in both rnlct aqd 
ytlet control. d taper in their Some end sections, incorporatin 

179 

esign have a superior hydraulic performance. f a ? = -  hese atter sections can be 



SHT ca 
Quick TR-55 Ver.5.46 S/N: 
Executed: 16:48:53 01-20-1997 

CULVERT 2 
USE SAME AS D11 

EXISTING CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. . Q = a d j * C * I * A  

adj = 'C' adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Subarea Runoff Area 
Descr . 'C' acres .......................... 

VEG, POOR 0.600 0.89 
GRAVEL 0.900 0.28 --------------- 



Quick TR-55 Ver.5.46 S / N :  
Executed: 16:48:20 01-20-1997 

CULVERT 2 
USE SAME AS D11 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cf s, C=Weighted Runoff Coefficient, I=in/hour , A=acres 
adj = ' C f  adjustment factor f o r  each return frequency 

Subarea Runoff Area 
Descr. 'C' acres 

Tc Wtd. 
(min) ' c f  

0.699 5.450 0.85 

years 

3.24 
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CULVERT DESIGN FORM 
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TOTAL I FLOW I 

S O S O -  F A L L I L ,  

. s -  

TECtINICAL FOOTNOTES: 
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SUBSCRIPT DEFINITIONS 
0 .  APPROXIUATE 
1. C U L V E R r  FACE 
hd. OESION HEAOWATER 
h i .  HEAOWATER I N  I N L n  CONTROL 
ho HEAOWATER I N  OUTLET CONTROL 
L. INLET CONrROL SECTION 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss 
' 

/ \  

. .  
Type of Structure and Desien of Enttancg 

. .  e t  f m e n  t 

P i ~ e .  Concretc 

0.2 
0.5 

0.2 

0.2 
0.7 
0.5 
0.2 

. . . . . . . . . . . . .  0.2 

Projecting from fill, socket end (groove-end) 
Projecting from fill, sq. cut end 

. . . . . . .  . . . . . . . . . . .  
Headwall or headwall and wingwalls 

Socket end of pipe (groove-end) 

Rounded (radius = 1/12D) . . . . . . . . . . . . .  
. . . . . . . . . . .  . . . . . . . . . . . . . . . . .  0.5 Square-edge 

Mitered to conform to fill slope 

Beveled edges, 33.7O or 4 5 O  bevels 

. . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . .  *End-Section conforming to fill slope 

Side-or slope-tapered inlct 

P i ~ e .  or Pine-Arch. Corrugated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 
Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope 

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

0.5 
0.7 
0.5 
0.2 
0.2 

. . .  
. . . . . . . . . .  

. . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
0.5 

Rounded on 3 edges to radius of 1/12 barrel 
0.2 

Square-edged at  crown . . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

0.2 

0.5 

0.7 
0.2 

Square-edged on 3 edges . . . . . . . . . . . . .  
dimension, or beveled edges on 3 sides . . . . . . .  

Wingwalls a t  39O to 75O to barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall a t  loo to 25O to barrel 

Wingwalls parallel (extension of sides) 
Square-edged a t  crown . . . . . . . . . . . . . .  
Squareedged at  crown . . . . . . . . . . . . . .  

Side-or slope-tapered inlct . . . . . . . . . . . . .  
*Note: "End Section conforming to .fill slope,' made of either metal or concrete, 

aFe the sections commonly available from. manufacturers. From limited hydrau- 
lic tests they are equivalent in- operation to a. headwall in both inlet aqd utlet control. Some end sect!ons, incorporatln d tapcr in  their & have a superior hydraulic performance. f a -  hest atter sections can be 
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Quick TR-55 Ver.5.46 S / N :  
Executed: 14:39:46 04-28-1997 

DITCH-5 & 6 COMBINED 
CULVERT 3 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: 'Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'C' adjustment factor for each return frequency 

years 

4.16 

.. . . 
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P 
0 

ROADWAY ELEVATION : (111 7 ELhd:- I111 

M A T E R I A L  - S H A P E  ~ SIZE - E N T R A N C E  COMMENTS 

--- 

TECIINICAL FOOTNOTES: 

( 1 1  USE OINB FOR Box CULVERTS 

121 I I W i  I D -  M W  /D OR I I W l I O  F R O M  D E S I G N  C H A R T S  

I31 F A L L '  t I W I  - (ELhd-  EL,!) 8 F A L L  IS ZERO 

SUBSCRIPT DEFINITIONS : . COMMENTS / DISCUSSION * w d &  0-7 FLOV,,.J~ 
a. APPROXIYATE 

hd. OESION HEADWATER 
h i .  HEAOWATCR I N  INLET CONTROL 

151 T W  B A S E 0  O N  W W N  STREAM 
C O N T R O L O R  F L O W  OEPTlllN 
C H A N N E L .  

FOR (LILVERTS aJ GRADE 

CULVERT BARREL SELECTED 
u 

I CULVERT FACE FULL. FROM 0-7 C A L L ,  D e v H  = 0.8 FT S I Z E :  15 
S H A P E .  R O J ~ O  

ho I. IIEAOWATER lNLE1 CONTRDL I N  OUTLET SECTION CONTROC 
MAT E'R : w L n  b % o m  

0. OUTLET 
11. SIREAYBEO AT CULVERT FACE 
1.. TAILWATER 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or PartIy Full Entrance head loss 
' 

H , = k .  (E) 
Type ofSt tuc tu  re and Desinn of Entrancc 

Pibe. Concretc 

0.2 
0.5 

0.2 
0.5 
0.2 
0.7 

0.2 
0.2 

Projecting from fill, socket end (groove-end) 
Projecting from fill, sq. cut end 

. . . . . . .  . . . . . . . . . . .  
Headwall or headwall and wingwalls 

Socket end of pipe (groove-end) 
Square-edge . . . . . . . . . . . . . . . . .  
Rounded (radius - 1/12D) . . . . . . . . . . . . .  

. . . . . . . . . . .  

Mitered to conform to fill slope 

Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . .  

. . . . . . . . . . .  
*End-Section conforming to fill slope . . . . . . . . . . .  0.5 

. . . . . . . . . . .  

Pibe. or PiDe-Arch. Corrugated Metal 

0.9 
0.5 

. . .  0.7 
0.5 
0.2 
0.2 

Projecting from fil l  (no headwall) 
Headwsll or headwall and wingwalls square-edge . . . . . . .  

*End-Section conforming to fill slope 
Beveled edges, 3 3 . F  or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

. . . . . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope . . . . . . . . . .  

. . . . . . . . . . .  

Reinforced Concrete 

Hesdwall parallel to embankment (no wingwalls) 
0.5 

0.2 

. . . . . . . . . . . . . .  0.4 Square-edged a t  crown 
Crown edge rounded to radius of 1/12 barrel 

0.2 

. . . . . . . . . . . . . . .  0.5 Square-edged a t  crown 

0.7 Square-edged a t  crown . . . . . . . . . . . . . .  

Square-edged on 3 edges . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls a t  3Q0 to 7 5 O  to barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall a t  loo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 

Side-or slope-tapered inlct 0.2 . . . . . . . . . . . . .  
*Note: "End Section conforming to fill slope,' made of either metal or concrete, 

are the sections commonly available from. manufacturers. From limited hydrau- 
lic tests they are equivalent in. operation to a. headwall in both I&$ aqd utlet control. Some end sect!ons, incorporatin d taper in their kr have a superior hydraulic performance. %&% sectlons can be 

179 

s 30 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:44:02 02-04-1997 

CULVERT 4 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
. Q = a d j * C * I * A  

adj = ' C f  adjustment factor for each return frequency 
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

Subarea Runoff Area Tc Wtd. 
Descr. 'C' acres (min) 'C8 .......................... -------------- 

WOODS 0.300 8.10 

GRAVEL RD 0.900 0.20 
BARE, (WDCHP) 

VEG, FAIR 0.420 2.01 

0.700 --------------- -------------- 
Oo50 I 39.00 0.352 

.. . . 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:42:27 02-04-1997 c:\po165d\C4.TCT 

CULVERT 4 i 

Tc COMPUTATIONS FOR: CULVERT 4 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0 . 8  
.007 * (n*L) 

T = -------------- 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surf ace (paved or unpaved) ? 
Flow length, L 
Watercourse slope, s 

0 . 5  
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

Flow length, L 

T = L / (3600*V) 

1 
WOODS, LT 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 

ft/ft 

ft 
ft 

ft/s 

ft 

hrs 

0.4000 
300.0 
3.000 
0.0500 

0.62 

2 
Unpaved 
345.0 
0.0290 

2.7476 

0.03 

0 . 0 0  
0 . 0 0  

0 . 0 0 0  
0 . 0 0 0 0  
0 . 0 0 0 0  

0 . 0 0 0 0  

0 

0 . 0 0  

= 0.62 

= 0.03 

= 0.00 

....................................................................... ....................................................................... 
TOTAL TIME (hrs) 0.65 . .... 

s-3 a 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:42:27 02-04-1997 c:\po165d\C4.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

_ _  CULVERT 4 



P R O J E C T :  k f l H m  w h a  UNW S T A T I O N  : CULVERT DESIGN FORM 
DESIGNER /DATE: / 

REVIEWER / D A T E  1 / 
S t l  E E T  -OF GuLvr5m - L1 

~ ~~~~ ~~~~~ ~ 

HYDROLOGICAL DATA 

& c 0 M E T H O D :  RmIoNAL - c In :, 0 DRAINAGE AREA:- 0 STREAM SLOPE: 

b 8 

2 0 CHANNELSHAPE: 

! 0 ROUTING: 0 OTHER: 

FLOWS / TAILWATER 

.- 

DE S ION 
R . I .  ( Y E A R S )  F L O W l c f i l  TW Ill) 

\O \ 0 , 5  ' 2' 

~ ~~ 

ROADWAY ELEVATION : z ~  lln 

--- 

S - S o -  F A L L I L ,  

TECtlNICAL FOOTNOTES : 

1 1 )  USE Q I N B  FOR BOX CULVERTS 

12) I I W l  I O  

13) F A L L '  t lWI  - 1 E l . h ~ -  EL.,) i FALL  IS ZERO 

HW /D OR t I W ~ I 0  FROM D E S I G N  CHARTS 151 TW DASEO ON OOWN STREAM (8) ELho* EL, 8 14 8 h, 
 CONTROL^^ FLOW DEPTHIN 
CI IANNEL.  

SUBSCRIPT DEFINITIONS : . COMMENTS /DISCUSSION CULVERT BARREL SELECTED : 
a .  APPROXIUATL 

hd. DESION HEADWATER 
h i .  IIEADWATER IN I N L n  CONTROL 
ho. IiEAOWATER IN OUTLET CONTROC 

0. OUTLLT 
11. SIREAYBEO AT CULVERT FACE 
1.. TAILWATER 

S I Z E :  2\''q 
S H A P E :  C'Rw* 

I. c u L v E R r  FACC 

i. INLET C O H T R a  SECllON I) 0 .o= MATE'Ri  A L  : C*P 
E N T R A N C E :  ?'arnd* 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss 

TY PC of Structu re and Dcsian of Entrancc 

rim. Concretc 

0.2 
0.5 

0.2 
0.5 
0.2 
0.7 
0.5 
0.2 
0.2 

Projecting from fill, socket end (groove-end) 
Projecting from fill, sq. cut end . . . . 
Headwall or headwall and wingwalls 

Socket end of pipe (groove-end) . . . . 
Square-edge . . . . . . . . . . 
Rounded (radius - 1/12D) . . . . . . 

Mitered to conform to fi l l  slope 
*End-Section conforming to fill slope . . . 

Beveled edges, 33.7O or 4 5 O  bevels . . . . 
Side-or slope-tapered inlct . . . . . . 

. . . .  

Pibe. or Pioe-Arch. Corrugated Metal 

Projecting from fill (no headwall) . . . . 0.9 
0.5 Headwalfor  headwall and wingwalls square-edge . 
0.7 
0.5 
0.2 
0.2 

Mitered to conform to fi l l  slop;. paved or unpaved slope 
'End-Section conforming to fill slope . . . . 
Beveled edges, 33.7O or 4 5 O  bevels . . . . . 
Side-or slope-tapered inlet . . . . . . . 
Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
Square-edged on 3 edges . . . . . . . 
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . 
Square-edged at  crown . . . . . . . . 
Crown edge rounded to radius of 1/12 barrel 

dimension, or beveled top edge . . . . 
Wingwall a t  10' to 2 5 O  to barrel 

Square-edged a t  crown . . . . . . . . 
Wingwalls parallel (extension of sides) 

Square-edged at  crown . . . . . . . . 
Side-or slope-tapered inlct . . . . . . . 

Wingwalls a t  30° to 75O to barrel 

0.5 

0.2 

0.4 

0.2 

0.5 

0.7 
0.2 

*Note: "End Section conforming to fill slope," made of either metal or  concrete, 
are  the sections commonly available from. manufacturers. From limited hydrau- 
lic tests they are equivalent in. operation to a. headwall in both and utler control. Some end sect)ons, incorporatin d taper in their 
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Quick TR-55 Ver.5.46 S / N :  
Executed: 0 7 : 0 8 : 0 8  01-15-1997 

CULVERT 5 

PROPOSED CONDITIONS 

~ 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ‘Cf adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

Adj. ‘C‘ = Wtd.’Cf x 1 
\Cf adjustment, k = 1 

Tc Wtd. 
(min) ‘c‘ 

Adj . I Total 
Cf in/hr acres 

.. . . 
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! P R O J E C T :  SOJfHW.1 W M E  ONC[ S T A T I O N  CULVERT DESIGN FORM 
DESIGNER /DATE: / 

REVIEWER / D A T E  : / 
cuL..m- 5 SHE E T  ~ OF 

I 

HYDROLOGICAL D A T A  

5 ffl METHOD: R~\QIJw-  - - 5 0 ORAINAGE AREA:- 0 STREAM SLOPE.- 
-0 d 

~ 2 0 CHANNELSHAPE: 

! 0 ROUTING'  0 OTHER - - 
DE S IG  N FLOWS / TAILWATER 

R.I .  ( Y E A R S )  F L O W  ( c l a l  TW 1111 

\ O  2.4 2 

ROADWAY ELEVATION :- (Ill 

1 ELhd:- I Io  

S m  So- F A L L  I Lo  

S -  
.% 93' 

L O  

TECHNICAL FOOTNOTES : 

( 1 1  USE a m e  FOR BOX CULVERTS I 
( 2 1  H W ~  I D .  nw ID OR HW~IO FROM DESIGN CHARTS (51 T W  BASE0 ON OOWN STREAM 

CONTROL OR FLOW OEPTll IN 
CIIANNEL.  

(e) ELh,- EL, I H 4 h, I (31 FALL. HWl  -1ELhd-  EL,(); FALL IS ZERO 
FOR O&VERTS ON GRADE 

SUBSCRIPT DEFINITIONS . COMMENTS /DISCUSSION CULVERT BARREL SELECTED : 
a APPROXIMATE 
I CULVERT FACE 
hd. DESION HEADWATER 
hi  HEADWATER IN INLET CONTROL 

S I Z E :  IS  4 

M A T E R I A L  : -n&WL 

\ I  

S H A P E :  (fbuNp 

ho I 
HEAOWATER INLET C W T R a  IN OUTLET SECllON CONIROL f?Zwl.r* ENDS 

0 OUTLET 
E N T R A N C E :  mTal* 
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss ' 

I \  

Type of Structure and  Des inn of Entrancc 

0.2 Projecting from fill, socket end (groove-end) 
Projecting from fill, sq. cut end . . . . . . . . . . .  0.5 

Socket end of pipe (groove-end) . . . . . . . . . . .  0.2 
. . . . . . . . . . . . . . . . .  0.5 Square-edge 

0.2 Rounded (radius = 1/12D) . . . . . . . . . . . . .  
0.7 
0.5 
0.2 

. . . . . . .  
Headwall or headwall and wingwalls 

K t c r e d  to conform to fill slope 
*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

. . . . . . . . . . .  
. . . . . . . . . .  

. . . . . . . . . . .  

Pibe. o r Pibe-Arch. Corrugated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 
Headwall or headwall and wingwalls square-edge . . . . . . .  

'End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels . . . . . . . . . . .  0.2 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

0.5 
. . .  0.7 

0.5 

0.2 

Mitered to conform to fill slope, paved or unpaved slope 
. . . . . . . . . .  

B ox. Reinforced Co ncr e te 

Headwall parallel to embankment (no wingwalls) 
0.5 

0.2 

Squareedged a t  crown . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

0.2 

Square-edged on 3 edges . . . . . . . . . . . . .  
Rounded on 3 edges to radius of 1/12 barrel 

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls at  30° to 7 5 O  to barrel 

dimension, or beveled top edge . . . . . . . . . .  
Wingwall a t  loo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
Square-edged a t  crown . . . . . . . . . . . . . .  0.5 

Square-edged at  crown . . . . . . . . . . . . . .  0.7 
0.2 

*Note: "End Section conforming to fill slope," made of either metal or concrete, 
are the sections commonly available from. manufacturers. From limited hydrau- 
lic tests they are equivalent in. operatlon to a. headwall in both an-d 

Some end secpons, incorporatin d taper in their 

Side-or slope-tapered inlct . . . . . . . . . . . . .  

%%& %:': superior hydraulic performance. . H a -  hese after sections can be 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 16:52:17 06-07-1997 

CULVERT-6 
EXISTING AND PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'Cf adjustment factor for each return frequency 

8 0 2  

years 
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CULVERT DESIGN FOAM 

DESIGNER /DATE: 

REVIEWER / D A T E  

- P R O J E C T :  sQflb&xd V v M E  t/NnS S T A T I O N  

/ -- 
/ -. 

-. 
S t I  € E T  L OF - e. 

HYDROLOGICAL D A T A  

f 8 M E T H O D :  KeT \WkL 
P _.... -5. DRAINAGE AREA:= STREAM s u m :  

..A. 

-- 0 CIIANNELSHAPE: 

0 ROUTING: 0 OTHER: 
. I- 

DE S IG N FLOWS / TAILWATE R 
R.I .  ( Y E A R S )  FL 0 w ICIS I TW (Ill 

\o 3.31 ++ 

TECIINICAL FOOTNOTES: 

( 1 1  USE a m e  FOR eox CULVERTS 

( 2 )  H W l  /D - HW ID OR llWI/D FROM D E S I G N  CHARTS 

131 FALL ’  HWl  - (ELhd- EL,,); FALL IS ZERO 

(51 TW BASE0 ON DOWN STREAM (8) ELho* EL, B t l *  h, 
CONTROL on FLOW OEPTII IN 
CIIANNEL. 

FOR CXVERTS CN WADE 

SUBSCRIPT OEFINITIONS 
0 .  APPROXIUATE 
I. CULVERT FACE 
hd. OESION HEADWATCR 
hi. HEADWATER IN INLET CONTROL 
?o IIEAOWATER IN OUTLLT CONTRROL 
I. IHLE T CWTROL SECnON 
0. OUTLET 
81. SIREAUBEO AT CULVERT FACE 
1.. TAILWATER I I 

CULVERT BARREL SELECTED : 
S I Z E :  15 \\ 

S H A P E :  Roddo 
M A T E R I A L :  
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TABLE 12 - ENTRANCE LOSS COEFFICIENTS 

Outlet Control, Full or Partly Full Entrance head loss ' 

H . = k .  (E) 
Type of Structu re and Design of Entrancc k 
rim. Concretc 

Projecting from fill, socket end (groove-end) . . . . . . .  0.2 
Projecting from fill, sq. cut end . . . . . . . . . . .  0.5 
Headwall or headwall and wingwalls 

0.2 

0.2 
0.7 

0.2 

Socket end of pipe (groove-end) 
Square-edge . . . . . . . . . . . . . . . . .  0.5 
Rounded (radius = 1/12D) . . . . . . . . . . . . .  

Mitered to conform to fill slope 
*End-Section conforming to fill slope . . . . . . . . . .  0.5 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

. . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . .  

me. or Pibe-Arch. Corrugated Metal 

Projecting from fill (no headwall) . . . . . . . . . . .  0.9 

*End-Section conforming to fill slope . . . . . . . . . .  0.5 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope 

0.5 . . .  0.7 

0.2 
0.2 

. . . . . . . . . . .  

B ox. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
Square-edged on 3 edges . . . . . . . . . . . . .  0.5 
Rounded on 3 edges to radius of 1/12 barrel 

0.2 

Square-edged at  crown . . . . . . . . . . . . . .  0.4 
Crown edge rounded to radius of 1/12 barrel 

0.2 

Square-edged a t  crown . . . . . . . . . . . . . .  0.5 

0.7 Square-edged a t  crown . . . . . . . . .  ; . . . .  

dimension, or beveled edges on 3 sides . . . . . . .  
Wingwalls a t  30° to 75O to barrel 

. 

dimension, or  beveled top edge . . . . . . . . . .  
Wingwall a t  loo to 25O to barrel 

Wingwalls parallel (extension of sides) 

Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

*Note: "End Section conforming to fi l l  slope,' made of either metal or concrete, 
arc the sections commonly available from. manufacturers. From limited hydrau- 
Irc tests they are equivalent rn. operatron to a. headwall in both inlet aqd utlet control. Some end sections, incorporatin d taper in their 
b n  have a superior hydraulic performance. ?he"se% sections can be 
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Quick TR-55 Ver.5.46 S / N :  
Executed: 16:53:28 06-07-1997 

CULVERT-7 
EXISTING AND PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'Cf adjustment factor for each return frequency 

0.20 0.900 5.450 

. .  



DESIGNER /DATE:  / 

/ I REVIEWER I DATE : 

SUBSCRIPT DEFIN IT IONS . COMMENTS /D ISCUSSION 
a .  APPROXIMATE 
I. CULVERT FACE 
hd.  OESION HEADWATER 
hi .  IIEAOWAICA IN INLET CONTROL 
ho. IIEAOWATEA IN OUTLLT CONTRR 
i. INLET CONlAa SCCnON 
0. OUTLET 
*I. SIREAYBEO AT CULVERT fACE 
I-.  TAILWATER 

HYDROLOGICAL D A T A  

0 METHOD: mlOfihL - - In 

0 

], 0 DRAINAGE AREA:- 0 STREAM Su)PE:- -.- 
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TABLE 12 - ENTRANCE'LOSS COEFFICIENTS 

Outlet Control, FuIl or Partly Full Entrance head loss 
I \  

Type of Structu re and Desian of Entrancc 

Pine. Concrete 

0.2 Projecting from fill, socket end (groove-end) 
Projecting from .fill, sq. cut end . . . . . . . . . . .  0.5 

Socket end of pipe (groove-end) . . . . . . . . . . .  0.2 
Square-edge . . . . . . . . . . . . . . . . .  0.5 
Rounded (radius, = 1/12D) . . . . . . . . . . . . .  0.2 

0.7 
0.5 
0.2 

. . . . . . .  
Headwall or headwall and wingwalls 

Mitered to conform to fill slope 

Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

. . . . . . . . . . .  
*End-Section conforming to fill slope . . . . . . . . . .  

. . . . . . . . . . .  

Pine. or PiDe-Arch. Corrunnted Metal 

0.9 
0.5 

. . .  0.7 
0.5 
0.2 
0.2 

Projecting from fill (no headwall) 
Headwall or headwall and wingwalls square-edge . . . . . . .  
Mitered to conform to fill slope, paved or unpaved slope 

*End-Section conforming to fill slope 
Beveled edges, 33.7O or 4 5 O  bevels 
Side-or slope-tapered inlet . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . .  
. . . . . . . . . . .  

Box. Reinforced Concrete 

Headwall parallel to embankment (no wingwalls) 
Square-edged on 3 edges . . . . . . . . . . . . .  0.5 

dimension, or beveled edges on 3 sides . . . . . . .  0.2 
Rounded on 3 edges to radius of 1/12 barrel 

Wingwalls a t  30° to 7 5 O  to barrel . . . . . . . . . . . . . .  0.4 Square-edged a t  crown 
Crown edge rounded to radius of 1/12 barrel 

dimension, or  beveled top edge . . . . . . . . . .  0.2 

Square-edged a t  crown . . . . . . . . . . . . . .  0.5 

Square-edged a t  crown . . . . . . . . . . . . . .  
Side-or slope-tapered inlct . . . . . . . . . . . . .  0.2 

Wingwall a t  loo to 2 5 O  to barrel 

Wingwalls parallel (extension of sides) 
0.7 

*Note: "End Section conforming to fill slope,' made of either metal or concrete, 
are the sections commonly available from. manufacturers. From limited hydrau- 
lic tests they are equivalent in. operation to a- headwall in both and utlet control. Some end sections, incorporatln lo d taper in their 
%E@ have a superior hydraulic performance. f h c k k &  sections can be 
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ATTACHMENT D, BORROW AREA DRAINAGE 

Methodology 

The borrow area (shown on the Drainage Area Maps, Appendix B) was added to  the 
project as this calculation package was being finalized. 

Drainage structures for the borrow area consists of a sediment trap, one 
conveyance ditch (BA1 1, which conveys flows to  the sediment trap, and one 
diversion ditch (BA2) which diverts flows away from the borrow area. 

The sediment trap is designed based on criteria outlined in the Ohio Department of 
Natural Resources "Rainwater and land Development Manual". The required 
sediment trap volume is based on 67 cubic yards per acre of drainage area. The 
maximum sediment volume (maximum sediment cleanout elevation) is 40% of the 
required volume. 

The conveyance ditch (BA l )  and diversion ditch (BA2) are designed using the same 
methodology as outlined in Attachment 6 ,  Ditches. 

Calculations are included on the following pages. 



Quick TR-55 Ver.5.46 S/N: 
Executed: 19:44:31 06-11-1997 

DITCH - 1 
BORROW AREA 

PROPOSED CONDITIONS 

DZ 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = adj * C * I * A 

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = ' C '  adjustment factor for each return frequency 

RETURN FREQUENCY = 10 years 

Adj. 'C' = Wtd.'Cf x 1 
IC' adjustment, k = 1 

-------_----------_------I------- -----------______________ _____-- 



0.650 5.450 1.40 

8 0 2  
5~ 03 

Quick TR-55 Ver.5.46 S / N :  
Executed: 19:47:59 06-11-1997 

DITCH - 2 
BORROW AREA 

PROPOSED CONDITIONS 

* * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 
Q = a d j * C * I * A  

Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 
adj = 'Cf adjustment factor for each return frequency 

Subarea Runoff Area 
Descr. 'Cf acres 

VEG, POOR 0.600 1.20 
PAVED RD 0.950 0.20 

3-59 



BORROW AREA DITCH - 1 (BAl) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\pol65d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet BORROW AREA DITCH - 1 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.008000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 10.30 cfs 

2.000000 H : V 
2.000000 H : V 

Results 
Depth 1.44 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

4.15 fP 
6.45 ft 
5.77 ft 
1.11 ft 
0.032968 Wft 
2.48 Ws 
0.10 ft 
1.54 ft 
0.51 

Notes: 

Velocity 4.0 fps for n = 0.04 OK 

Use Erosion Control Blanket for Channel Lining 

0611 1 I97 
07:53:56 PM 

FlowMaster 6 . 1 3  
Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551 666 Page 1 of 1 



1 

802 c. 
4 - 

7. Y 

5 h 7  05 
BORROW AREA DITCH - 2 (BA2) 
Worksheet for Triangular Channel 

Project Description 
Project File c:\po165d\swu.fm2 

Flow Element Triangular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Worksheet BORROW AREA DITCH - 2 

Input Data 
Mannings Coefficient 0.040 
Channel Slope 0.008000 Wft 
Left Side Slope 
Right Side Slope 
Discharge 5.00 cfs 

2.000000 H : V 
2.000000 H : V 

Results 

Flow Area 2.42 fP 
Wetted Perimeter 4.92 ft 
Top Width 4.40 ft 
Critical Depth 0.83 ft 
Criical Slope 0.036304 Wft 
Veloclty 2.07 ft/s 
Veloclty Head 0.07 ft 
Specific Energy 1.17 ft 
Froude Number 0.49 
Flow is subcritical. 

Depth 1.10 ft 

Notes: 

Velocity 4.0 fps for n = 0.04, OK 

Use Erosion Control Blanket for Channel Lining 

0611 I I97 
07:56:00 PM 

FlowMaster 6 . 1 3  
Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 7551666 Page 1 of 1 

5 3 . 1  



CALCULATION SHEET 

REV 

0 

BY DATE CK DATE TITLE SOUTHERN WASTE UNITS 

T g I s  6/97 

o u 2  

AUTHOR T. BROWN SHEET ob PO 165 

Maximum sediment cleanout volume: Total storage volume X 0.40 

SEDIMENT TRAP STAGE-STORAGE-VOLUME 

TOTAL VOLUME REQUIRED: 9,949.5 cubic feet 

TOTAL DESIGN VOLUME: 15,774.5 cubic feet 

MAXIMUM SEDIMENT CLEANOUT VOLUME: 6.309.8 cubic feet 

TOTAL DESIGN VOLUME > TOTAL REQUIRED VOLUME: SEDIMENT TRAP IS ACCEPTABLE 

07/96 ENGO. 



ATTACHMENT E 

1 )  Soils Map (Reference 6) 
2) Rainfall Intensity-Duration-Frequency Curve (Reference 7 )  
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RAINFALL INTENSITY-FREQUENCY-DURATION CURVES 
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ATTACHMENT F 

802 

Calculation 15-02 

PO158 

Haulroad Drainage 

S6? 
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ENGINEERING CALCULATIONS 
TITLE AND SUMMARY SHEET 

Reviser's 
Description SignaturelDate 

Date 7/U/?b 
Sheet 1 of 2- 

Proj. Order No. 158 Calculation No. /5-oz 
Project Title YMcR7AD c c>Afs7p?(/ cno /cl 
Calculation Subject A//UA-G& Date VerifiedKhecked 5/z,/76 
STATUS: PREblMlNARY FINAL >< SUPERSEDED VOID 

STATEMENT OF PROBLEM 

~ 

SUMMARY OF CONCLUSIONS 

CHECKING METHOD 

1. Review ' x 
2. Alternate Calculation 

Rev. 
No. 

Checker's ' 
SignatureIDate 

Originator's Signature 
and Date 
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and Date 

Lead Discipline Engineer's 
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05/93 EN0080 



1 ERAPROJECT I ENGINEERING CALCULATIONS 
BASIS SHEET 

Revision No. 0 
Sheet 2 o f  3 

15-02 Calculation No. Proj. Order No. / 5R  
Project Title /)'&c srR(/cnaAJ 
Calculation Subject n&wfw~ Date Verified/Checked s/2 
Prepared By: CheckedNerified By: 

Date K/Z$qL &?V 7/s/46 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS 

05193 ENGO98 



De Leuw, Cather 
Engineers and Planners 

Subject: Haul Road Job No. 660620 

Madeby: Ad6 
A Checked by: 

. .. 

i . .  



De Leuw, Cather 
Engineers and Planners 

A = 10.44 

Subject: Haul Road Job No. 660620 

Made by: 
Checked by: 

SheetNo. 



De Leuw, Cather 
Engineers and Planners 

Subject: Haul Road Job No. 660620 

Checked by: 

v =  3+s 



De Leuw, Cather 
Engineers and Planners 

Subject: Haul Road Job No. 660620 

Made by: Date: :$i2&L Of 

Checked by: ,&, Date: 

533 



De Leuw, Cather 
Engineers and Planners 

v = 3 fps  (Sta \2\+00 

Subject: HaulRoad * Job No. 660620 

Checked by: Date: 2 

Sheet No. 
Made by: Date: s&,;!y79Aa 

= 0.008 

= 0.0036 

I --- 
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kMaC13rn~t-A' 8 0 2  
1 IO0 Drainage Design Procedures 

.- 

1101 Estimating Design 

11 01 .I General 
In order to properly design highway drainage 

facilities, il is essential that a reasonable estimate 
be made of the design and check discharges. 
Some of the more important factors affecting runoff 
are duration, intensity and frequency of rainfall; and 
the size, imperviousness. slope and shape of the 
drainage area Also a proper evaluation should be 
made of probable changes in land use thmughout 
the drainage area. 

Discharge 

1 101.2 Procedures 
1101.21 Statlstkal Methods 

The statistical methods devebped by the US. 
Geological Survey and published in USGS Water 
Resources Investigations Reports 89-4126 and 
86-4197 are recommended for estimating runoff 
from larger drainage areas. A description and 
limitations of these methods are described in 
Section 1003. 

1101.22 Ratlonal Method 

The Raticnal method is considered to be more 
reliable for estimating runoff from small drainage 
areas, usually less than 6 acres; and for areas that 
contribute sheet flow only to the roadway ditch or 
pavement. The design discharge XI- is obtained 
from the equation 0 J CiA where: 

C = Coefficient of runoff 
i = Average rainfall intensity, in' inches per 

hour, for a given storm frequency and for a 
duration equal to the time of concentration 

A = Drainage area, in acres 
The time of concentration ig the time required for 

runoff to flow from the most remote point of the 
drainage area to the point of concentration. The 
point of concentration could be a culvert inlet or 
the checkpoint in a roadway ditch used to 
determine the need for protection. Time of 
concentration is ordinarily designated by T and is 
the summation of the time of overland flow 70' and 
the lime Of ditch flow 7d.. 

Overland flow is that flow not carried in a 
discernible channel, and the time of such flow may 
be obtained from Figure 1101-1 or a similar 
overland flow chart. 

- 

1101.23 Coeffklent Of Runoff 

The recommended value for the coefficient of 
runoff for various contributing surfaces are shown 
in Table 1101-1. Where twodues are shown, the 
higher value ordinarily applies to the steeper 
slopes. 

Table 1101-1 

Types of 
Surface 

Coefficient 
of hnoff C' 

Pavement 8 Paved Shoulders .................. 0.9 
Berms and slopes 4:l or flatter ................. 0.5 
Berms and slopes steeper than 4:l .......... 0.7 
Contributing Areas: .. 

Residential si le family) ...... 0.44.6 
Residential im%iunfi) .................... 0.5-0.7 
Woods ................................................. 0.3 
Cultivated ......................................... 0.3-0.6 

The total width contributing fbw to a given point 
usually consists of surfaces having a variable land- 
a v e r  and thereby require a weighted coefficient of 
runoff C-. The weighted coefficient is obtained by 
averaging the coeffiaents for the dflerent types of 
contn'buting surfaces, as noted in the following 
example: 

Contributing 
Wdth W Land Use '(7 cw 

20 Ft. Paved Area 0.9 18 

4QR. EarthBerms8Slopes 0.7 28 

140 Ft. ResidentiaJArea 0:s - a4 
. 2QOR. 130 

130 Weighted 'C' = 200 = 0 . 6  
. -  

1101.24 Ralnfall Intensity 

The average rainfall intensity 'i' in inches per hour 
may be obtained from. the Intensity- 
Frequency-Duration curves shown on Fgure 
1101-2. Each set of curves applies'to a specific 
geographic area, A, 8, C or 0 as shown on the 
Rainfall Intensity Zone Map, Fgure 1101-3. The 
geographic areas were established from an 
analysis of rainfall records obtained from Weat her 
Bureau stations in Ohio. Some political 
subdivisions may have developed curves for their 
specific area similar to Fgure 1101-2. Such curves 
nay be based on a much longer period of record, 
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Drainage Design Procedures 

1102.3 Ditch Design Criteria - Design 

1102.31 Deslgn Frequency 

It is recommended that a 10-year frequency 
storm be used to determine the depth of flow, and 
a 5-year frequency be used to determine the 
velocity of flow and the depth of ditch lining where 
needed. Where a flexible ditch lining is required for 
calculated velocities exceeding the allowable for 
seed, the minimum width of the lining shall be 7-1/2 
feet. The depth of fbw shall be limited to an 
elevation 12 inches below the edge of pavement for 
the design discharge. Other ddches, including toe 
of slope. should not be overtopped by the design 
discharge. 

Traffic Exceeding 2000 ADT 

1102.32 Velocity 

The velocity for the five-year frequency storm 
should not exceed the values shown in Table 
1 102-1 for the various soil types and flexible linings. 

Table 11 02-1 

ALLOWABLE DITCH VELOCITIES 
(Ft. Per. Sec.) 

SoilType Seed Sod Jute or Excelsior 
Lining Lining Matting 
( 6 9 )  (660) (=nor(=) 

_ _ _ ~ ~  ~~~ 

sand 1.5 3.5 3.0 
Firm Loam 2.0 __.- 5.0. * 
Clay 25 5.0 4.0 
Gravel 3.5 6.0 5.0 

Weathering 4.5 6.0 5.0 
Shale 

If the calculated velocity exceeds that shown in 
the table, a concrete lining should be considered 
only as a last resort. Also Type 8, C or D Rock 
Channel Protection may be used to line the ditch if 
the nearest point of the lining is outside the design 
clear zone or located behind guardrail. Item 838 
Seeding and Erosion Control with Matting may be 
used in lieu of rock, where average flow velocity is 
less than 10 feet per second and the ditch slope is 
less than 10%. Type B or C rock should be 
considered for lining ditches on steep grades that 
carry flow from the end of a cut section down to the 
valley floor. . .  

1 102.33 Roughness 

Suggested values for Manning's Roughness 
Coefficient 'n' for the various types of open water 
carriers covered in Section 1102.2 are listed in 
Table1 102-2. 

Table 1 102-2 

Roughness 
Type of Lining Coefficient 

Bare Earth ................................................. .02 
Seeded ...................................................... .03 
sod ............................................................. .04 
Jute Mat. .................................................... .04 
Excelsior Mat .............................................. ..04 
Item 838 Matting ....................................... .04 
Concrete .................................................. -015 
Bituminous ............................................... .018 
Grouted Rprap .................! ....................... .02 
Rock Channel Protedion ............. .06 for ditches 

.04 for large channels 
~ 

1102.34 Catch Basln Types 

The Standard CB4, 5 and 8 Catch Basins are 
suitable for the standard roadside designs covered 
in the Roadway Design Manual. The lift buift into 
the basin top provides a self-cleaning feature when 

. the basins are used on continuous grades and the 
wide bar spacing minimizes clogging possibilities, 
thereby resutting in an efficient design. The bases 
of the 4 .5  and 8 Catch Basins can be expanded to 
accommodate larger diameter conduits by 
specifying 4A, SA or 8A Basins, detailed on 
Standard Drawing C W A  The bar spacing can 
be decreased, when desirable for safety reasons, 
by specifying Grate E for the CB-4 and Grate B for 
CE3-5. The following catch basin types are 
generally recommended based on the size and 
shape of the ditch. 

A Standard CB-4 for depressed medians wider 
than 40 feet. 

8. Standard CB-5 for 40 foot radius roadside or 
B where pedestrian 

C. Standard C88 for 20 foot radius roadside or 

median ditches (Use grate 
traffic may be expected). 

depressed medians 40 feet or less in width. 

D. Standard CB-2-2-A catch basins may be used 
in trapezoidal toe ditches where the basin IS 
located outside the design clear zone or behind 
guardrail and the protruding feature of the basin IS 

5 83 April 1 992 11-3 
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ENGINEERING CALCULATIONS 
TITLE AND SUMMARY SHEET 

Sheet Reviser ' s 
No. Description Signature/Date 
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Date ,A& 
Sheet 1 of 3 

Proj. Order No. 139 Calculation No. 15-01 

Project Title Seepage Design and Sediment Removal 

Calculation Subject Storm Drainage Date VerifiedKhecked 

STATUS: PRELIMINARY . FINAL >( SUPERSEDED VOID 

STATEMENT OF PROBLEM 

Determine the peak runoff for the 25-year, 24-hour storm event for the proposed diversion pipe and 
site the pipe using corrugated HDPE. (Per FERMCO CRU-2 direction) 

SUMMARY OF CONCLUSIONS 

The peak discharge is 9 cfs and the pipe is 18 inch diameter. 

~~~ ~ 

CHECKING METHOD 

1. Review 

2. , Alternate Calculation 

x 

Checker's 
Signature/Date 

05/93 P\ENGDATA\C&SDATA\P139\SD1501 .CLC 

Originator's Signature 
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Checker's Signature 
and Date 
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Signature/Date 
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ERA PROJECT 
.. 

ENGINEERING CALCULATIONS 
BASIS SHEET 

Revision No. 0 
Sheet 2 of i' 

Proj. Order No. 139 Calculation No. 15-01 

Project Title Seepage Design and Sediment Removal 

Calculation Subject Storm Drainage Date VerifiedKhecked 

Prepared By: K. Gerard 

Date 2/20/95 

1 ;3( I f ( ' i (  
Tmo&J Ch e c ke d/Ver i f i ed By : 

SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS 

Data Sources 

1. PARSONS DWG. (used as DA Map) 

2. 

3. 

4. SCS, August 1982. Soil Survey o f  Hamilton County, Ohio 

5.  

6. 

7 .  

Haestad Methods, 1989. Quick TR-55"' Urban Hydrology for Small Watersheds 

SCS Ohio 24-Hour Rainfall (inches) 

Advanced Drainage Systems, Inc. (ADS), 1988. 

ODQT, Location and Design Manual, Volume Two, Drainage Design 

Brater, Ernest F. & Horace Williams King, 1976. Handbook o f  Hydraulics, Sixth Ed. 

New York: McGraw-Hill Book Company 

Heald, C.C., Ed., 1992. Cameron Hydraulic Data Book, 17 ed. Woodcliff Lake, N.J.: 

Ingersoll-Rand 

N-12 Pipe product literature 

8.  

1. DOE Order 6430.1A / RM-FMPC-0001 

Assumptions 

1. 

2. 

3. 

Use SCS TR-55 to determine peak discharge. (Haestad Methods Quick TR-55). 

Use SCS storm events for Hamilton County, Ohio. (Ref 3) 

Pipe will be used for a short term, low-traffic area. Per FERMCO CRU-2 directive to 

use HDPE pipe material, use corrugated polyethylene pipe using ADS N-12 pipe data. 

Mannings n for ADS N-12 is 0.010 - 0.012. Use 0.01 1 to account for the bends. 



8 0 2  
ENGINEERING CALCULATIONS 

BASIS SHEET 
SUMMARY OF DATA SOURCES - CODES - ASSUMPTIONS (continued) 

Sheet 3 of 3 

4. Land use is mixed. Use weighted Runoff Curve Number. See D.A. Map (in the back 

of the calculations) and calculations for land use, acreage, and coverage conditions 

used. All ground coverage conditions were assumed to  be in good condition. 

From Reference 4, the soils in the vicinity of the site and their HSG are as follows: 5. 

Gn Genesee Loam, HSG 8 

(This is most likely in the Paddy's Run Flood Plain and not  in the 

DA) 

Hennepin Silt Loam, 35 to 60 % slopes, HSG B HeF 

(This is most likely in the steep slope areas adjacent to Paddy's 

Run and not in the DA) 

Henshaw Silt Loam, 0 to 2 % slopes, HSG C 

Markland Silty Clay Loam, 2 to 6 % slopes, HSG C 

HoA 

MaB 

M a c 2  Markland Silty Clay Loam, 6 to 12 % slopes, HSG C 

A copy of the soil survey map is in the back of  the calculations. Given the 

information from the soil survey map, HSG C i s  used for all land uses for the peak 

discharge calculations. 

For computing Tc segment DE, the same open channel assumed to exist between the 

proposed pipe and the gravel road was assumed to exist where the runoff goes under 

the gravel road (existing culvert is assumed to exist and is operational). 

6. 

7 .  For computing Tc  segment DE, the proposed open channel between the proposed pipe 

and the gravel road is assumed to be a 2 ft. flat bottom trapezoidal ditch with 4:l side 

slopes, rip rap lined. 

Other assumptions are as specified in the calculations. 8 .  

05/93 ENGO98 



CRU: 2 PO: 139 Job Number: 7663-0 139-1 1 1  12-120 

Computer Code: OTR-55 Version: 5.46 

Code Verification Status: 

Description of Program: 

Source of Data: 

Purpose/Description of Calculation: 

REV 0. Nov 1992 

ComDutes Deak discharge Der SCS TR-55 Method 

Refer to Data Sources. Sheet 2 

To determine Deak discharge to size Dronosed storm drain 

Run Performed By: 

Date/Time of Run: 2/20/95 

Computer Time of Run: n/a 

Input Filename: WESTPIPE.***. *** = RCN. TCT. GPD 

K. Gerar d 

Output Filename: sam e as inmt 

Files Saved to Diskname: a:\~o139\SD Disk Location: with calc set w/ backur, with discidine files 

Results: Peak discharge for 25-vear. 24-hour storm is 9 cfs. 

Performed By: K. Gerard Date: zlzvhc, 

Approved By: / 
/ 

Checked By: Qptd6f13 Date: 310145 

Date: 

ENGO9 2/92 P\ENGDATA\C&SDATA\Pl39\SD1501 .CLC 
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I ERA PROJECT 1 COMPUTER CALCULATION SUMMARY SHEET 

CRU: 2 PO: 139 Job Number: 7663-0139-1 1 1  12-120 

Computer Code: FlowMaster Version: 3.41 

Code Verification Status: 

Description of Program: 

REV 0. Dec 1992 

Source of Data: & 

Purpose/Description of Calculation: To determine Tc values and to size oronosed storm drain 

Run Performed By: K. Gerard 

Datemime of Run: 2/20/95 - 2/28/95 

Computer Time of Run: n/a 

Input Filename: WESTPIPE.H&H & PRODITCH.H&H 

Output Filename: same as inout 

Files Saved to Diskname: 

Results: Refer to the'calculations. 

a:bo 139\SD Disk Location: with calc set w/ backuD with discioline files 

Performed By: K. Gerard Date: 

Approved By: Date: 

ENGO9 192 E\ENGDATA\C&SDATA\W139\SD1501 .CLC 
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CALCULATION SHEET EiEa 
C 

REV I BY I DATE I CK I DATE ITITLE 

’ Design of Seepage Collection & Sediment Removal 

Storm Drain \ L .  

CRU- 2 F PO - 139 

K 2120195 m~ 31rll@ 

AUTHOR: K. Gerard SHEET 6 OF 1.- 

RESULTS 

The results of the peak discharge calculations are as follows: 

2-yr 3 cfs 
10-yr 7 cfs 
25-yr 9 cfs 

The table below summarizes the results of the pipe design calculations for a pipe slope a t  0.6%: 

Dia. VbYI V,, Qf”U Q Y A X  

fp. fp. cfs cfs 

5.91 ADS 15’ 4.84 - 
ADS 18’ 4.81 6.18 9.62 10.34 
ADS 24’ 4.69 6.36 20.7 1 22.28 

not calculated 

CONCLUSIONS AND RECOMMENDATIONS 

The velocity is sufficient at the 2-year storm to provide self cleaning of sediment. An 18” HDPE (ADS N- 
12) pipe is large enough for the 25-year storm and is recommended. 

ODOT Table 1107-1 indicates that 6.5 I,f. of 6” stone, Type C is required. This.is based on a V = 6.2 fps 
for the Q25Yr condition. 

A n  ODOT No. 2-2-A catch basin was evaluated and found acceptable when mod.ified for an East Jordan 
Iron Works, IWIW), 6610 grate. 

5YO 12/92 ENGO25 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 09:17:20 02-20-1995 

PO-139 RA #31 
Design of Seepage Collection 

and 
Sediment Removal 

RUNOFF CURVE NUMBER DATA .................................................................. .................................................................. 

Composite Area: West Pipe 

CN AREA 
SURFACE DESCRIPTION (acres) 

Open Space/good/HSG C 3.13 
WOOdS/gOOd/HSG C - 8.48 
Gravel/HSG C 0.29 

................................ --------- ---- 
74 
70 
89 

COMPOSITE AREA --- > 11.90 71.5 @ .............................................. ..................................................... 

A- I 



Triangular Channel Analysis &I Design 
Open Channel - Uniform flow 

Worksheet Name: Tc Calc 

Comment: Tc Segment B-C 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 2.00:l (H:V) 
Manning's n...... 0.040 
Channel Slope .... 0.0250 ft/ft 
Depth ............ 0.50 ft 

Computed Results: 
Discharge ........ 1.08 cfs 

Flow Top Width... 2.00 ft 

Velocity ......... 2.16 fps 
Flow Area........ 0.50 sf 

Wetted Perimeter. 2.24 ft 
Critical Depth ... 0.45 ft 
Critical Slope ... 0.0446 ft/ft 
Froude Number. ... 0.76 (flow is Subcri.tica1) 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Tc Calc 

Comment: Tc Segment D-E 

Solve For Discharge 

Given Input Data: 

Bottom Width..... 2.00 ft 
Left Side Slope.. 4.00:l (H:V) 
Right Side Slope. 4.00:l (H:V) 
Manning's n...... 0.035 
Channel Slope .... 0.0250 ft/ft 
Depth ............ 0.60 ft 

Computed Results: 

Discharge ........ 9-30 CfS ZZ PEAL DISCHM(rlc- % 
Velocity ......... 3.52 fps 
Flow Area;. ...... 2.64 sf 
Flow Top Width... 6.80 ft 
Wetted Perimeter. . 6.95 ft 

, 

Critical Depth ... 0.60 ft 
Critical Slope ... 0.0252 ft/ft 
Froude Number.... 1.00 (flow is Critical) 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, I n c .  * 37 Brookside Rd * Waterbury, Ct 06708 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 09:07:52 02-20-1995 a:\pol39\sd\WESTPIPE.TCT 

PO-139 RA #31 
Design of Seepage Collection and Sediment Removal 

Tc COMPUTATIONS FOR: West Pipe 

SHEET FLOW (Applicable to Tc only) 
Segment ID AB 
Surface description woods 
Manning's roughness coeff., n 0.4000 
Flow length, L (total < or = 300) ft 210.0 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007  * (n*L) 

T = -------------- 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0 . 5  
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf = 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

n 

Flow length, L 

. T = L / (3600*V) 

in 3.000 
ft/ft 0.0025 

hrs 1.54 

CD 
Unpaved 

ft 270.0 
ft/ft 0.0075 

ft/s 1.3973 

hrs 0.05 

BC 
sq. ft 0.50 

ft 2.24 
ft 0.223 

ft/ft 0.0250 
0.0400 

ft/s 2.1673 

ft 260 

hrs 0.03 

= 1.54 

= 0.05 

DE 
2.64 
6.95 . . 

0.380 
0.0250 
0.0350 ' 

3.5305 

12 5' 

+ 0.01 = .  0.04 

.... 
TOTAL TIME (hrs) 

A- 4 
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Quick TR-55 Version: 5.46 S / N :  

>>>>> GRAPHICAL PEAK DISCHARGE METHOD <<<<< 

PO-139 RA #31 
Design of Seepage Collection and Sediment Removal 

CALCULATED 
DISK FILE: a:\pol39\sd\WESTPIPE.GPD 

Drainage Area (acres) 11.9 --- > 0.0186 sq.mi. 
Runoff Curve Number (CN) 72 
Time of Concentration,Tc (hrs) 1.63 
Rainfall Distribution (Type) I1 --- > 0.0 acres Pond and Swamp Areas ( a )  0 

Frequency (years) 
Rainfall, P, 24-hr (in) 

storm #l storm #2 Storm #3 a---- -------- -------- 
2 lo 
3.0 4.1 

Initial Abstraction, Ia (in) 0.778 0.778 0.778 
Ia/p Ratio 0.259 0.190 0.162 
Unit Discharge, * qu (csm/in) 222 239 246 
Runoff, Q (in) 0.81 1.53 2.05 
Pond 61 Swamp Adjustment Factor 1.00 1.00 

PEAK DISCHARGE, qp (cfs) 3 7 .................................................................. 

0.100 
2.553 

-0.615 
-0.164 
260.210 

0.300 
2.465 

-0.623 
-0.117 
212.799 

0.100 
2.553 

-0.615 
-0.164 

260.210 

0.300 
2.465 

-0.623 
-0.117 
212.799 

0.100 
2.553 

-0.615 _ _  
-0.164 

260.210 . 

0.300 
2.465 

-0.623 
-0.117 

212.799 

* qu (csm) 222 239 246 

* Interpolated for computed Ia/p ratio (between Ia/p #1 & Ia/p #2) 
If computed Ia/p exceeds Ia/p limits, bounding limit for Ia/p is used. 

2 
lOg(qU) = CO + ( C1 * log(Tc) ) + ( C2 * (log(Tc)) ) 
qp (cfs) = qu(csm) * Area(sq.mi.) * Q(in.) * (Pond & Swamp A d j . )  
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Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 
Worksheet Name: West Diversion Pipe 

Description: Proposed Pipe at West Pump Station 

Solve For Actual Depth 

Given Constant Data; 

Slope .............. 0.0060 
Mannings n......... 0.011 -5 hl-\z * .......... QL=Discharge 3.00 

~ Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 

A -1 



Page 1 of 2 

Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 
Worksheet Name: West Diversion Pipe 

Description: Proposed Pipe at West Pump Station 

Solve For Actual Depth 

Given Constant Data; 

Slope .............. 0.0060 

9.00 c 
Mannings n......... 

Qz5=D ischarge. ......... 

. .  

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



8 0 2  

Page 1 of 2 

Circular Channel Analysis 61 Design 
Solved with Manning's Equation 

. Open Channel - Uniform flow 
Worksheet Name: West Diversion Pipe 

Description: Proposed Pipe at West Pump Station 

Solve For Full Flow Capacity 

Given Constant Data; 

Slope .............. 0 . 0 0 6 0  
Mannings n......... 0.011 M-IZ 
Discharge .......... 5.91 

Open Channel Flow Module, Version 3.41 (c) 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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-. 

VARIABLE 

Diameter Channe 
--------- --------- 

ft Slope 

COMPUTED COMPUTED COMPUTED COMPUTED 

Mannings Discharge Depth Velocity Capacity 
rnr cf s ft fPS Full 

.................................... .................................... 

ft/ft cfs 

. .  

Open Channel Flow Module, Version 3.41 (c) 
' Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Circular Channel Analysis & Design 
Solved with Manning's Equation 

Open Channel - Uniform flow 

worksheet Name: West Diversion Pipe 

Comment: Proposed Pipe at West Pump Station 

Solve For Actual Discharge 0.94'D 

Given Input Data: 
Diameter .......... 1.50 ft I 8  " 

Manning's n....... 0.011 Q-'t 
Slope ............. 0 . 0 0 6 0  ft/ft 

o,q4-D = Depth.. ........... 1.41 ft 

Computed Results: 
Q m A x  = Discharge ......... 10.34 cfs 

=Velocity .......... 6 . 0 0  fps 
v@Qww Flow Area.. ....... 1.72 sf 

Critical Depth .... 1.24 ft 

Percent Full...... 94.00 % 
Full Capacity ..... 9.62 cfs 
QMAX @.94D........ 10.34 cfs 
Froude Number..... 0.68 (flow is Subcritical) 

Critical Slope .... 0.0069 ft/ft 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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Circular Channel Analysis & Design 

Solved with Manning's Equation 

Open Channel - Uniform flow 

Worksheet Name: West Diversion Pipe 

Comment: Proposed Pipe at West Pump Station 

Solve For Actual Discharge e 0.q4-D 

Given Input Data: 24" D = Diameter .......... 2.00 ft 
Slope ............. 
Manning's n....... 

0.940 = Depth ............. 
*Discharge ......... 

\ 

Computed Results: 

VAS= Velocity.. ........ 
Flow Area......... 
Critical Depth .... 
Critical Slope .... 
Percent Full...... 

QMAX @.94D........ 
Froude Number..... 

VW-~ 

Full Capacity ..... 

0.0060 ft/ft 

1.88 ft 
0.011 &'ps- r c ! - r t  

22.28 cfs 
7.27 fps 
3.06 sf 
1.68 ft 
0.0066 ft/ft 

94.00 % 
20.71 cfs 
22.28 cfs 
0.71 (flow is Subcritical) 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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18 20 4 6- 8 IO 12 14 ' 16 
VELOCITY AT PIPE OUTLET - f .p.s. 

Q;:E, = c r c k  

v E  I, &.qp NOTES ROCK 
LEGEND TYPE 

Rock size (6' ,  12', 18') indicates the square opening on which 85% 
o f  the material, by weight, will be reta ined.  O 4 8 ' o f  18'rock A 
The width o f  pro tec t ion  shall be the width o f  the headwall, @36 'o f  18'rock A 
with 4' being the minimum. a 3 0 ' o f  12'rock B 

@l8 'o f  6 ' rock  C (Where o stream bed w i l l  withstand the calculated velocity 
without erosion, no rock channel pro tec t ion  w i l l  be required.)  

-b 
I 



PARSONS 
CALCULATION SHEET 

SHEET OF I P O  r3C! 

Heavy Duty 
6610 
190 pounds total weight 
Approximately 600 square inches of opening 

104 Always Specify EJlW Number East Jordan Iron Works. East Jordan. Michigan USA. 1-800-874-4 100 

I 
12/93 . ENG025 
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PO 139 SEEPAGE CONTROL & SEDIMENT REMOVAL 2/23/95 
CRU-2 KG 

FIND: 

Given: 

Head, H, for bypass pipe inlet using ODOTSTD. No. 2-2-A 
Assume weir flow conditions using EJlW 661 0 grate 

Q25 = 9 d s  Q = 3.087*L*H A (3/2) 
Lw = 4 If Q = Qw + Qg 

h =  0.42 ft Qw = weir flow 
Lg = 7.2 If Qg = grate flow 

1.25 14.19 3.36 0.75 10.83 
1.33 15.97 3.36 0.83 1261 

Note: 
1. There are 2-2' wide openings which are the Lw for 

'Weir flow" condition. Weir height = h. 
2. Maximum I'Weir flow" is assumed when H = h. When 

H > 0.50', then its "grate flovV which is also calculated 
by weir flow equation. Hgrate = H-0.50'. The grate is 
1 I' thick and its top elev. is 6 above the weir elev. 

condition to compensate for grating and trash accumilation. 

3. Lg is the inside perimeter of the inlet. 
4. An efficiency factor of 0.75 is used for the grate 

5. Lg based on East Jordon Iron Works, (EJIW), 6610 grate. 
6. Hg is measured from the base of grate. 

\PO139\SS\139SD. W K3 A: 



PO 139 

FIND: 

SEEPAGE CONTROL & SEDIMENT REMOVAL 

Head, HI for bypass pipe inlet using ODOT STD. No. 2-2-A 
Assume weir flow conditions using EJIW 6610 grate 

CRU-2 

Given: 
7 Q25= 

Lw = 
9 h =  

Lg = 
A 

H, fl 
I3 0.42 

0.50 
6 0.58 

0.67 
17 0.75 

0.83 
~ ~ ~ ~ ~ ‘ ~ ~ ~ ~ . 9 2  .:. . 

1.00 
zt 1.16 

1.25 
2, 1.33 

. . . . . . . . . , . . . . . . . . 

Note: 

9 cfs 
3.33 If 
0.42 ft 
7.2 If 

B c 
Q, cfsi Qv 

Q = -.087*L*H A (3/2) 
Q = Q w + Q g  
Qw = weir flow 
Qg = grate flow 

c Qq 
+A13- * 

+ A 1 4 - ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~  A i:: 
+A15-$A:$B$9 
+Al6-$A:$B$9 
tA17-$A:$B$9 
+A18-$A:$B$9 
t A1 9 -$A:$B$9 
t A20 -$A:$B$9 
tA21 -$A:$B$9 +m- $A:$B$9 
+A23-$A:$B$9 

’D 
H a  M 

t .  * I\ 

. .- .-. 
1. There are 2-2’ wide openings which are the Lw for 

’weir flow condition. Weir height = h.. . 

2 Maximum ‘Weir flow is assumed when H = h. When 
H > OSO’, then its ‘grate flow‘ which is also calculated 
by weir flow equation. Hgrate = H-0.50’. The grate is 
1’ thick and its top elev. is 6‘ above the weir elev. 

3. Lg is the inside perimeter of the inlet. 
4. An efficiency factor of 0.75 is used for the grate 

condition to compensate for grating and trash accumilation. 
5. Lg based on East Jordon Iron Works, (EJIW), 6610 grate. 
6. Hg is measured from the base of grate. 

\wuASN39sD.w k 
~ r h c a i s B i n I h L o T u s 1 - 2 - 3 f i l e .  Used todispbyformrlasfromk) 

o . ~ ~ * s . o s ~ ~ $ A : $ ~ $ ~ o * ~ D ~ s ~  A 1.5 
0.75*3.087*$A:$B$lO*(D16) A 1.5 
0.75*3.087*$A:$B$lO*(Dl7) A 1.5 
0.75*3.087*$A:$B$lO*(Dl8) A 1.5 

0.75*3.087*$A:$B$lO*(D20 A 1.5 
0.75*3.087*$A:$B$lO*(D21 I A 1.5 
0.7St3.087*$A:$B$10*(D22) ,. 1.5 
0.75*3.087*@4:$8$10*(D23) A 1.5 

0.75’3.087*$A:$B$10*(D19),A 1.5 

2/23/9! 
KC 
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PO 139 SEEPAGE CONTROL & SEDIMENT REMOVAL 2/24/95 
CRU-2 KG 

FIND: Head, h, for bypass pipe inlet using ODOT STD. No. 2-2-A 
Assume orifice flow conditions using EJlW 661 0 grate 

Given: 
area, a = 600 sqin Qo = C*a*(2*g*h) A (112) 

4.17 sqft H = Head - from bottom of weir 
C =  0.66 hg = Head - above base of grate 
9 =  32.2 WsA2 Q = Q - Total Flow 

3.36 cfs (from side weirs. See weir calc) QW = 

Note: 
1. Assumes that there is no increase in weir flow under 

orifice flow conditions. 
2. Assume an efficiency factor of 0.75 used for the grate 

condition to compensate for trash accumulation. 
3. Assumes that the full 600 sq ft opening value is available 

when the water surface elevation is equal to the 
top elevation of the grate. The area, a, is proportional 
to the hg; a = (hg/0.5')*4.17 sq ft up to 0.5'. Initially, 
there will be weir flow which will transition to orifice. 
The "worst case" would be when hg is measured from the 
top of the grate and not the base. 

4. EJlW - East Jordon Iron Works 
5. The grate is 1" thick and its top elev. is 6" above the weir elev. 

\P0139\SS\139SD.WK3 C: 

8 0 2 ,  
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PO 139 
CRU-2 

SEEPAGE CONTROL & SEDIMENT REMOVAL 

FIND: Head, h, for bypass pipe inlet using ODOT STD. No. 2-2-A 
Assume orifice flow conditions using EJlW 6610 grate 

Given: 
47area, a = 

4q c =  
9 =  

51 & =  

A 
H, fl 

SS 0.58 

... '.'."''"'~~ 

0.83 
6 Z  0.92 

1 

56 ::;: 
'60'" 0.67 .. 

....VI.. :. ..:. .: ::?.?:'':.. . .?. . . . . 

a2419 
K( 

600 sqin Qo = C*a*(Pg*h) (1/2) 
4.17 sqft H = Head - from bottom of weir 
0.66 hg = Head - above base of grate 

3.36 cfs (from side weirs. See weir calc) 
322 Wsn2 0 = 0 - Total Flow 

Qo c 3 Y F 0,cfsl &cM hq fQ 4 sqfl  
4 F 5 6 ; 0 1 0 $ 4 8  tC;56+ I O . ~ " t 5 6 * I 2 * S C : S B $ l O * D 5 6 1  

Note: 
1. Assumes that there is no increase in weir flow under 

orifice flow conditions. 
2 Assume an efficiency factor of 0.75 used for the grate 

condition to compensate for trash accumulation. 
3. Assumes that the full 600 sq ft opening value is available 

when the water surface elevation is equal to the 
top elevation of the grate. The area, a, is proportional 
to the hg; a = (hg/0.5')*4.17 sq f l  up to 0.5'. Initially, 
there will be weir flow which will transition to orifice. 
The Worst case' would be when hg is measured from the 
top of the grate and not the base. 

4. EJlW - East Jordon Iron Works 
5. The grate is 1' thick and its top elev. is 6' above the weir elev. 

\pouAsN39sD.wK3 c 
~beecuDinIhcLUlUS1-2-3 f i l e .  Usedtodkplayfomr~lasfmmC) 

A-  F 
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8 0 2  
ERA PROJECT CALCULATION SHEET 

I REV BY DATE CK 1 DATE TITLE DGSihN O F  sq+&E C O L L E C T I ~ ~  
I 

1 AUTHOR K .  (-eya<A SHEET OF 

Friction Factors for Commercial Pipe 
(for Darcy-Weisbach formula, page 3-3) 

Relative Roughness = 1. 
I )  

.vu!*: Chan shows relation ofrelative rouphnessr--t/D where c ih ahsolute rouphness in feet and D is diameter in feet. 

l d Y d  ENG025 

A Z S  
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ERA PROJECT CALCULATION SHEET 

REV BY DATE CK DATE TITLE 22816 rcl CF S ~ A G E  c c i c E c n 0 r - L  

T I  
! 

I 
F 5cp3.0 '6 y,, 

O F  
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Pressure Pipe Analysis & Design 
Circular Pipe 

I ,  

Worksheet Name: West Diversion Pipe 

Comment: Using 1/16 Bends 

solve For Pressure @ 1 

Given Input Data: 
Elevation @ l..... 
Elevation @ 2..... 
Pressure @ 2...... 

QFUL~= Discharge.. ....... 
Diameter .......... 
Length............ 
Hazen-Williams C.. 

Computed Results: 
Pressure @ l...... 
Velocity .......... 
Headloss .......... 
Energy Grade @ 1.. 
Energy Grade @ 2.. 
Friction Slope .... 

561.75 ft 
560.48 ft 

0.27 psi 
4320.00 gpm ( _ q a 6 Z C f s )  

18.00 in 
250.00 ft 
130.00 

0.29 psi ( 0 , S p s i '  
5.45 fps 
1.32 ft 

562.89' ft 
561.56 ft 
5.289 ft/1000 ft 

:. 0 IL 

Open Channel Flow Module, Version 3.41 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 
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APPENDIX B 

OUDATA\OU-2\PO-165\ 
SWU\SWMP.RVO 

DRAINAGE AREA MAPS 

6/8/97, 7:42am, Rev. No.: 0 
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1. EXISTING TOPOGRAPHY PREPARED BY PARSONS FROM DIGITAL 
MAPPING BY PHOTOGRAMMETRIL METHODS FROM AERIAL 
oHOTOCRAPHY PROVIOEO BY WOOLPERT CONSULTANTS FLOWN ON 
APRIL q. IqqZ. OTHER SOURCES OF EKISTINC INFORMATION SHOWN 
ON ORAWINGS WERE PROVIDED BY FOF: THESE SOURCES INCLUDE: A 

5. LOCATION AND DEPTH OF EXISTING U I l L l T l E S  LIRE APPROXIMATE. 
FDF I S  TO LOCATE UTILITIES PRIOR TO EXCAVATION FOR 
CONSTRUCTION. SUBCONTRACTOR I S  TO VERIFY UTILITY LOCATIONS. 
I F  LOCATION AN0 DEPTH ARE DIFFERENT OR I F  UNKNOWN 
UNCHARTEO UTILITIES ARE DISCOVERED. SUBCONTRACTOR I S  
TO INFORM FOF BEFORE PROCEEOING. 

BUILDING/TRAILER 0 
CHAIN LINK FENCE -0-0- 1 6. FIGURED DIMENSIONS TAKE PRECEDENCE OVER SCALED 

DIMENSIONS. CHECK GRAPHIC SCALE BEFORE SCALING. 

7. DIMENSIONS ANOlOR ELEVATIONS MARKED THUS l*/-l  SHALL 
BE VERIFIED I N  THE FIELD 8 Y  SUBCONTRACTOR. 

I I 
11. REFERENCES TO SUBCONTRACTOR SHALL .INDICATE THE SITE 

PREPARATION SUBCONTRACTOR. 

. .  
. .  . . . . . .  

. . .  1 

G SYMBOLS 

I GENERAL NOTES SYMBOLS LEGEND I GENERAL LEGEND 

SHEET NUMBERIS1 WHERE 
DETAIL WAS TAKEN -- 

A 
/ \  

,--OETAIL IDENTIFICATION , (NUMERICAL SEOUENCEI - L, . 
DESlGNATES DETAIL '\ 

,- DESIGNATES DETAIL' f27\ RkF 
IDENTlFlCATlON ----_ 

' 6 0 6  / fflEA UEIAIL OF 1.4 -8' WI G0002 

UTILITY SYMBOLS I 

I V EXISTING ' PROPOSED 

POST INDICATOR VALVE lP lVl  

FIRE HYDRANT (FPI 

MANHOLE lHHl 0 OR @ 

CATCH BASIN (CBI 

POLE 0'' 
Q 

GATE VALVE c3 

ELECTRICAL MANHOLE 

MONITORING WELL 

EXTRACTION WELL 

GRAVEL 
SURFACE f&sEiEa 

..... 5, ..... 

..... FG ..... 

..... "W ..... 

..... FT .... 

..... OF ..... 
.... G ..... 

..... GW . . . . .  

..... u w  ..... 

STORM SEWER 

FUEL GAS 

DRINKING WATER 

FILTRATE OR EFFLUENT 

OVERHEAD ELECTRICAL 

ELECTRIC GROUNO 

GROUNO WATER 

WASTE WATER 

TRANSFER LINE 

._ ,- > I  

,-ow 

,- OE 

,- r, 
' . \--( . .  . .  I 

. , : \ , " ,  , ,  , .  . .  . .  I t 2 HORIZONTAL CONTROL SHOWN ON THE DRAWINGS I S  BASED UPON 
NORTH AMERICAN DATUM 1983 INAO 831 SEE SHEET GEE04 FOR 
PROJECT SURVEY CONTROL. 

NATIONAL GEODETIC VERTICAL DATUM 1929 INGVO 291 SEE SHEET 
GO004 FOR PROJECT SURVEY CONTROL. 

3. VERTICAL cotmm snowti ON Tnc onawINcS IS OASEO UPON 
' SHEET NUMBER WHERE ,/ ( j  DETAIL IS DRAWN 

(BLANK I F  OETAIL 
IS ON SAME SHEETI- 

,/' 

SHEET NUMBER / 
WHERE DETAIL /' _/ 1 DRAWN ---__I 

DISCHARGE.LINE AN0 
TREATMENT LINE I I 

ASPtUlLTIC 
CONCRETE PAVING 

,-n,-v7 

@ 
...... % e , '  

-.:-.. 
I - .. ......... ....... 

8. RESTRICT ALL bCTIVITIES TO THE IMMEOIATE PROJECT AREA 
AND WITHIN THE 'LIMIT OF WORK'. ALL AREAS OISTURBEO 
@UTSIDE THE L I M I T  OF WORK SHALL BE REPAIRED BY THE 
SUBCONTRACTOR AT NO COST TO FOF. 

I 9. MAINTAIN AN0 PROTECT UTILITY MARKINGS. 

I0.NOTES ON ORAWINGS SHALL BE UNDERSTOOD TO REFER TO 
REOUIREMENTS OF SITE PREPARATION SUBCONTRACTOR 
UNLESS NOTED OTHERWISE. EXAMPLE: 'MAINTAIN AN0 PROTECT 
U T I L I I Y  MfflKINGS' I S  UNDERSTOOD TO MEAN * S I T E  PREPARATION 
SUBCONTRACTOR SHALL MAINTAIN AN0 PROTECT U T l L l T l  MARKINGS.. 
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NOTES 

2. THE IMPCICTEO MATERIAL HAUL ROAD MAY BE COMPLETE0 OR 
UNDER CONSTRUCTION DURING THE SITE PREP SUBCONTACTORS 
WORK. TM SITE PREP SUBCONTRACTOR SHALL COORDINATE HIS 
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SITE ACCESS/SUPPORT AREA. AGCESS 

IHPACTEO MATERIAL HAUL Ron0 

L l M l l  UF WOHK -. . - . . - . . - 

C L I T E D  DYE tab mnwiffi TIILE 

2X-5900-X-00320 DRAWING INOEX x000; 

2X-5980-X-00321 LEGEND AN0 GENERAL NOTES x000: 

ylm 

I I !  - 1-- 
I I l l  

3 JMU 614; 
I" 6sW w H-. OlYpPlXu ~r VM LK 

CERTlflEO FOR CONSTRUCTION - 
"IWS uo ".E 

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

TRAFFIC C I V I L  FLOW PLAN 



STATE OF 
OHIO NORTH 

HEEL wAsn 
UHP OISCHARGE 

~~ 

NOTES 
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NOTES 

~~ ~~ - 

I.' IMPACTED MATERIAL'HAUL. ROAD.WILL BE CONSTRUCTED IN' THE 
SUMMER CIF 1197 AND MA1 El01 BE COMPLETE0 WHEN SOVTHERN 

, WASTE UNITS S l l E  PREPARAIION CONSTRUCTION BEGINS. ' 

2.. THE IOPOGRAPHIC AND PLANIMETRIC FEATURCS SHOW< I N  THE 
' 

WHEEL WASH AREA AS EYISTll!C ARE rROM DESIGN DRaWlNGS A110 
NOT 'fiS-HlJILV. THE SUOCONTRMTUR S M L L  INSPECT . T H E  WORK 
ARCA C n i w  T O  S'IIRlIFII: WOW AND w:in rv '  or AKY 
u l 5 ~ R E P o l c E :  !II w:r:t:c. 

3. 5tt k L 1  ASH P!Lt?.ANU S W I H  e l E L U  V A S I E  UN!IS CEUlt.CHNICAI 
REPORT LOCATIOPIS OATEO AN0 APRIL. INFORMATION. 1136 REVISION , 0 FOR SOIL .BORING 

!ScL APE l lND StICWN AI:I!\'F FJR GFNiROL F!.inSll PI1.E ! N F I l I < M A l l n ~ l  l,AFPl SHOh'N rIHi1, Oli I H I S  ORAWIN6 

5. FOF. wI1.L COOROINAiE LDnNOUNMENT OF DESIGNATED MONlTORlPlG 
YELLS BY OTHERS. PROTECT ' A L L  EXISTING'MONIlrJRING WELLS ANt 
EXIRCCIION WE!.L5 I H A I  CRE ID  RE'IS!tI. SEE SFECIFICI\TIUN 
B'IBL). 

4. THE L l l l l I 5  OF TYE INACTIVC " L I A S h  P!LE *IFPI. 5qblP FiELO 

6. NOTIFY FOF 24 HOURS PRIOR 1 0  PERFORHING kORY W l I H l N  
. EXISTING P A D I O ~ O I ~ I C A L L Y  POSTED LREAS. A1.L WORK WITHIN 

THESE > W A S  ~IiA1.L BC PEHFURMEC BY A60 11 PEflSraNNEL W l l n  
APPHOPRIOTF PPE RElIIJIidCWEII7S. 

UTILl i lES T H A T  RUN NORTH/SOUTH ALONG E I l S l l N G  ROAD. ' 

REF OROWING 2%A-5500-G-OflREl7 AI40 IHA-6445-G-010136 

7. SUBCONTRACTOR TO IJSE CAUTIO14 VHEtl CROSSING E Y l S l I N C  

8. OW-6'. IIOPC. 3.5' DCPTH 

FG-F' .  REC DRAWING noPC. z' Z Z X - ~ ~ C O - P - ~ W ~ ~ ~  ~ E P T H  AND zix-55~0-~-00~72 

Ci-20..  HOPE FORCE MAIN. 4' DEPTH 
RET DRAWING I8A-4445-C-010'15 AN@ IBA-4445-(3-01086 

LEGEND 

SOIL BORING 
C2-169 

MClNlTORlNG WELL 
TO REMAIN 

1970 

. MOEIITURING WELL ~ 

2 Y  TO BE OTHERS A8ANOONED 

iNVCSTlGAllON 
I R E N C H  IRACKFILLEDI 

E'riFACTlOU WEL.1 
i c  FiMClIJ 

SHEE 
-pBh 

DRPlYlNG TITLE F l E L ~ T E O  OVG NCb 

32X-5908-X-00320 DRAWING INDEX 
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NOlES 

1. EXISTING BENCHMARK INFORMATION PROVIDED BY FDF, 

2. ANY BENCHMARKS DRMAGEO DURING CONSTRUCTION S H a L  
BE REPLACED BY FDF AT THE SUBCONTRACTOR'S EXPENSE. 

3. STRIP TOP I2 INCHES OF MATERIAL WITHIN THE LIMITS OF 
STRIPPING LS SHOWN ON THIS ORWING. PLACE MATERIAL 
I N  IMPASTEO MATERIAL STiJCkPlLE AS WUWN ON G0005. 

I I . .  , I 
. .  I 

. , A  
TBS 

' .  CONCRETE MOliUMENf WITH X I N  3-i12' ALUMINUM PLATE 

TO BE SET WITH 1RI)N'PII.I AND. P L A S r K  SURVEYORS 
CAP A MINIMUM OF JU'DEEP; , , , 

. .  
I :  , . . . . .  . 

.. . .  . .  , 
. . .  , , . . . .  , 

.. . o  . .  . .  . 
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I c -* 8 0 2  
'NOTES 

. .  
I. 
. FRIUR 10 CONSlRUCTlON OW0 STARTING WORK LNO N O l I F i  FOF OF 

IJTlLlTY LOCATIONS ARE LPPROYIMQTE: INSPECT THE WORK AREA 

ANY DISCREPANCIES IN WRITING. . . . . 
POST HIORdNT A T  RFP FOR OIJST CflNTROL WLTEA.SUPPLY ONLY. 
DlRECl CONNEC 

. .  
2. 

OF 6 ,  SUBCONTHclCTOR Q T  OlRECTlVE-OF FDT. 

INC GS:E QNO HCOOWAT MUSI REFINN CLEM n r  
FOR EMCRSENTY V E H l i l E  ACCESS INYO FRGJECI 4REQ. 

i5  TO EC C-C;CL; ilCEPI IFUk EYERGENCY ACCESS. 

5. oricns n i S E n v E @  RRC FOR o i i m  v i o m r s  our CAN OE USED ro 
I t<SlALL+l ION OF UVE'1tCIO T L G C l R l f  rW@ YATfR LINCS. PQ!NTAIh 
cllK0 *AI.LWh PCCiSS T" T I I C T  A9EO'; OIIS!NG CONTRI.ICI101.1. 

6. FIELO LOCIITE I 'UEEF ORiiINnCE SWaLE NORTH OF. . 
s u f m i i i f i f i c T o 9  LevDnwii  REA XITHIN THE so:: 
C~:1IlTAMllJLllOS W C C  TO FREVE'JI i lJRF4CE WATER RUN ON. 

7. LOCOTE I'DEEF O R R I t i K E  SWQLF. AROUND PERIMETER OF 
SUBCONTRRCTOR LAYUOWN AREA AS SHOWN..CRADE FOR 
POSITIYE 04&1NQCE 111 01IC11 11. 

e .  RELOCOTE E.<IS'!NC, FENCE WID CeTE 15 REOIIIREO TC CONSTRUCi 
ORRVEL SURFACE &ND DIICH. FKINSIALL THE FENCE IINO G n i E  
ALOIJT, L!MIT OF YORK. 

. .  

, .. .:. .. . . , .: 
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%OlES 

I. CONTOURS SHOWN &LONG THE PROPOSE0 HAUL k04@ WERE 
GENERLTYO I N 0  COULD FROM V4RY. DESIGN FIELD VERIFY DRIWINCS 9 N 0  QNO INFORM 9UE Fof IPPPOXIM9IE Or alFFERENT 

CONOITIUNS. . . .  

3: SEE SHT GEOI: FOR O E i L l L S  bNO'lNVERT..ELEVATlONS OF 

4. IC)JIJ51 GPIOINC 05 NIXiSSAl iY TO OR'VENT CIlS17PR411CE 
. .  

OITCHES. 

Or E k l S i l N G  POLES. . .  

-___- r- PWEMENT AND WHEEL WASH, COORDINATES (?VI I 
/POINT1 NORTHING I EASTING OESCRIPTION I 

JM N'A 
oJt$+ 3 CERTIFIED FOR CONSTRUCTION . , mu-, r n  

I.11C5 m 0.Y 
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UNITED STATES 
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2 ,77979 1347398 E M  V-DITCH 20 BEGIN V-DITCH 28 
WITH INFlLTRATiON BARRIER 

02 

02 

,,T __ __.-_ 
,. ,,. N0.4 SEE NOTE REBAR BELOW PIPE SUPPORT 

I' 

18'CORR HOPE WITH SPIN-ON 
COUPLERS, INSTALL PIPE 
SUPPORTS ON 20'0.s.; 
a i  END I 2 A T  E a c n  SIDE OF \. '. .---. .- - , b..'l . , -.. 

,(TIE ANNEALEO WIR; I TYPE MIN. I6 WIRE) GAGE 

EXISTING GROUNO - 
A %RVAG 

j 

NOTE, LOCATE SUPPORT ROOS FIRMLY'AGPINST SIOE OF PIPE 

I N  VALLEY OF CORR. PLACE TOP SUPPORT ROO SNUG 
AGAINST TOP OF PIPE AN0 TIE WIRE TO SIDE SUPPORT ROOS. 

CULVERT SCHEOULE ISTI 7 
1 - 1  ! 

1 
j POINT \ NOfiTHlNG ! EASTlt4G '!LET OM. 

MATERIAL 1 'IPE 

14 4 7 7 9 6 1 . 5 1 1 3 4 8 3 7 6 . 7 - x  Is 1 CMP - ! I 478012.7 1348360.4 573.9 

-BERM SCHEDULE IBMI 
.POINT NORTHING I EASTING €LEV DESCRIPTION 

-I I 478069.7 1348466s 585.0 END BERM 
2 478058.8 1348371.3 585.0 ANGLE POINT 

~ . .  

E 

NON-IMPACTED MATERIAL STOCKPILE * 2  

- 
NOTES 

I. FIELO ROUTE DITCH 02. MAINTAIN THE EXISTING CHANNEL 
PROTECTION (RIP-RQPI. CUT MATERIAL I S  TO BE OISPDSEO OF 
AS ON lMPnClE0 MATERIAL. F I L L  MATERIAL WILL BE 'BORROW 
SOIL. 

2. EXPOSE END OF EXISTING Is' SORR HOPE PIPE AS REOUIREO 
I C  CONNECT NCW HOPE TO CXISTING PIPE. USE CONNCCTING 
RAN0 OP TR&NS!l!ON COLl.A?. OR OTliCk f4ElIlOC AS RUX!MMENDED 
BY ELPOSED ThE MAhllJFACTURER PORTION OF EXISTING 10 MAKE PIPE. CONNECTION. BACKFILL 

3. SEE Sllr C00l2 FOR OETAILS AND INVERT ELEVATIONS OF OITCHES. 

4. BEGIN DITCH  NO GR4DE i o  INTERCEPT ALL m o w  FROM 
EXlSl l f lG STREAM. 

5. MAlNlAlN E?.ISTINC TREES NEAR FAOOYS RUN ON0 WEST OF I O  INCH 
STORM LINE TO THE EXTENT POSSIBLE. . 

6. INSTALL. GEOTEXTILE PRIOR TO FLACEMENT OF DUMPED ROCK FILL. 

7. CONSTRUCT I' OEEF OROINAGE SWALE ON NORTli AN0 WEST SIDES 
OF BERM. GRAOE i n  ORAIN INTO oi icn 12 AS SHOWN. 

8. NON-lMP4CTEO MATERIAL STOCKPILE SHRLL'.BE. IN  ACCORDANCE Wl lH 
SPECIFICATIUN 02200 FOR MAXIMUM HEICIH AN0 SIOE SLOPES. 

9 S-RGACE OF Noh-IMPACTED L l A r E R l k  STOCKPILE ARE0 Srl4L~ 8F: 
COVEREU W I T m  A CEUMEMBnANi L I N E R  PRIOR 10 FLACEMENI 
OF NOk-IMPACTED MATERIAL. 

10.CONSTRUCT BERM TO THE LINES AN0 GRAOES SHOWN WITH A 
1.5 MIN. TOP wiow AND 2ti:iv SIDE SLOPES. 
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NOlES 

2. FOR :INOERIF?IJlINO IJTIL!l!E': IN eRER SEE SdT t Q O l 4 .  
. .  

5. REMOVE CULVER1 RNO Encn'ILL 10 EkISTINC. C R W i .  1:tjN.t'USI 
BACKFILL i o  95% s r w o e f i o  PHOCIOR. COVER. iliw ROCK. 
CULVERT TO BE 015Pi1SEfl I N  TllE IMPRCIEO. MITERIAL SIOCUPILE. 

GR4W.S O i  ihE GMA. 

.. . 
, 4. EXTEND 1XOMEMFJfiQNE LINER TO COVER 6 L L  EXPOSE0 SANDS AND 

5. !N 4 R E G  WHCRE :IIIISTRUSIICN FENCE CROLSES CE3MEM8RA:li 
. FENCE POS1 SHQLL HE tION-P€NEIli&l!NI; IYPE ANCHORUtiE. . 

B O l T O M  T E A S I N  CClOROlhATES IRBI )  

477680.2 1347547.3 CORNER BUSIN 

477440.5 1347539.4 CORhER BASIN 

9 477686.4 1347405.3 CORhER BASIN 
~ 0 - ~ 7 7 4 1 1 . 1  I 1347543.8 c ! F l  S T A T l O k  

4 7 7 4  72.3 i 34 74 i i . d T o E v -  

LEGEND 

CEOMEHBRANE LINER ;; x :< >: 
. .  s >. ., , 

I . . , . "  
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VERTICAL GEOMEMBRANE LINER/ 

INFILTRATION BARRIER 20 

525 I 525 GRhPHIC SCALE. 1'-20 
' 

HORIZONTAL 0 + 0 0  I t00 

NOTES 

:OP 12 INCHES OF MAIERIOL FROM R E I E N I I O N  BASIN ' 2  IS 
10 BE REMOVE0 AND OISPOSEO O f  OS IWPACTEO N A I E R I A L  It. 
1e.E IMPACIEO Mfi lERIAL SlOCLPILE. REMAllr lkG SOIL IS 10 BE 
xnrco  it ,  I V  t m  I M P n r r E o  HO'FRIA. T T O C ~ P L F S .  

FOR UNDERCROUNO~UTILITIES IN  AREA SEE SHI C0814. 

EXTEND GEOMEMBRANE LlNEP TU COVER r3LL E:tPI'SCU 5FhlTz <A!J[: 
GHavEt.5 i l F  IHE GEIU. 

IN nREnS WHERk CONSTRUCT10N FENCE CROSSES GEOMEMBRANE 
FENLE PO51 

. .  

SHALL OE NON-PENEl?ATING TYPE Al4CHCRr3GE. 

LEGEND 

GEOMEHBRANE LINER 

V V V V GEOMEMBRANE LINER/ 
INFILTRATION BhSRIER 

I I 
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SECTION 8 
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. HORIZONTAL 

I. TOP I2 INCHES OF MATERIAL FROM', RETENTION BASIN - 3  I S  TO BE 
REMOVEO'AND DISPOSE0 OF AS IMPACTEO MATERIAL IN THE 
IMPACTED MATERIAL STOCKPILE. REMAINING SOIL 

. rr  I S  TO BE PLACED IN THE NOM-IMPPCTEO, MAlERIOL a.OLY.PILES. 
. . . .  

2. FOR UNOERGROUNO UTILITIES 'IN ARE& .SEE SHEET C0015. 

3. Pauiz;i f i : ~  ct is l i t& ~ ~ U I ~ I T U I ~ I N S  WELLS Ida: W E  :o RCMOX 
. .  

4. EXlEND GEOMEMBRONE LItIER i 0  COVER p L L  EXPOSFD SANDS AND 

5. AF? SUBJECT 10 L@CIILIZED SLOL~GHING/SLiDlNG DbRING EZCRVAl lOl  

. .  GRAVELS OF THE GHA. . . . . .  
. .  

OPEWATIONS. E Y F W I S E  EXTREME CAUTION WIlEH WORKING NEaR TiiE 
. . .  TIIE OF THE i r ~ ? .  

R. AREPS RESERVEC COR FUilJllE PsbJECTS BY OTHERS EXCEPT FOR 
~ INSrULLAl IUN UF WERHEAO E!ECIRIC QND ClNilERGIlOUNO U1ILillF.S. 

w t d ! a ! t l  SNG AL~OLI ACCESS ro IIIESE AREAS WRING 
:: . . .  : . COElSlHUCl ION. 

7. IN O R C G  WHERE CONSTRUSI ION FENCE' CROSSES GEOMEMRRONE 
FENCE POST S t i N L  BT. Nflt l-PENEIReTING T t P E  GNCIIOHhCE. 

...... 
8. ANCH09 TRENCH FOR GEWEMRRANCE 'I.INER SHALL 'RE LOSATE@ 

A I  E L E v n i i O N  541.0 OH 10P rJE HETENTION BASIN S I N  SI.OPE. 
. . . .  

~ ~ B O I T O M  OFIBASIN--lES l R B 3 t 4  
P O F  NORTHING EASTING 7-1 

4-1.1 1348412.9 CORNER B A S I N  

4 _ _  j L 7 l a 6 2 . 6  477060.2 1?340550.1 134e468.7 COREIER CORNERN B A S I N  

477067.6 1348470.6 RISER PIPE 
477036.9 1348464.2 L I F T  S T A T l O h  

477074.0 134e550.6 CORNER BASIN 

477087.6 j 3 m z 2 . 3  CORNER BASIN 

LEGEND 

El GEOHEMBRANE LINER 

OROWIN6 TITLE ELOTEO DUG NO. 

-__ - 
I X - 5 9 0 0 - G - 0 0 4 5 2  MISCELLANEOUS OETAILS - SHEET 3 OF3;-! 

Jw( N/A .)& I CERTlFlEO FOR CONSTRUCTION - 
. E  i l l 0  D" 

*WLr yo O I l L  
lrpL (II E- A M Y  orrcaerw 

UNITED STATES 
DEPARTMENT OF ENERGY 

XRNALD ENVIRONMENTAL MANAGEMENT PROJECT 
rm c a i r n  FUCPYM BY 

E RRLPH M.PMSONS CO. PRRSONS PARSONS MAIN, INC. - ENGINEERING-SCIENCE. 1%. 

CINCINNATI. OHIO 
WASTE UNIT PROI ICT REMEDIATION IUN 

SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 
O ~ A ~ W C  m u  
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tu 

' . .  / . .  

-- EROSION CONlROL ' B L W K E T  . 
. 

. .  
6'*?.6'II GI\ WIRE STAPLE 
0 I?.oC ALONG TOP EOGE 
AND EVERY 2 4 ' O t  ELSEWHERE 

DUMPEO ROCK FILL. . _- -'- 6'xr.v II Go WIRE STAPLE 

. .  
P 12'0~ ALONG T o p  EDGE 

I .   SUBGRADE-.-- GRADE-.----...-.' . 

AN0 EVERY 2 4 ' 0 C  ELSEWHERE , 

' SUBORFOE --.-- ..'' ' -  . .  

D . .  
. .  

' GEOMEMBnaNE LINE 

. .  . .  

NOTE: 
11 5CE OlTCH SCHEDULE FOR CHANNEL LINING. DEPTH 101. HORIZONTAL (HI 

AND VERTICAL IVICOMPONENT OF D l l C H  SIDE SLOPE. 
NOTE: 

I. SEE OlTCH SCHEDULE FOR CHANNEL LINING DEPTH 101. 
BOTTOM WlOTH IW). HORIZONTAL IHI AND VEkTlCAL (VI 
COMPDNENT OF DITCH SIDE SLOPE. 

TYPICAL FLAT BOTTOM G0008 

DITCH (FB) DETAIL REF 
G00lZ G0005 

G0007, 
NTS 

N 4 7 7 4 7 2  E l  4 7 7 4 2 4  
E 1 3 4 a m  E 1348727 

. .  

USE FOR DEVELOPMENT 0 
I NON IMPACTED STOCKPILE MATERIAL -2. 

:I@ 10a 10 9 0  7 0  60 58 40 38 20 le 

SWALE REPAIR SECTION a REF 

$CREEK 
NOTE: 
SEE SHEET G0005 FOR 
PLAN VIEW EXTENT OF 
SWALE REPAIR. MORIZ I % l 0  G00IZ C0005 

VERT 1'=S 

. .  
19 47740:  N 4 7 7 4 7 2  
E 1348C5i  . E 1348693 

- 
A C  I .,M I CUII 

"IW3 .+a 0.u 
6yT w R"6"IW RR(rT mxwrwr 

585 

5 7 9  

5 7 5  

5 7 0  

5 6 5  

560 

555 

5 5 0  . 
4 

I / 5 8 5  

GENERAI. NOTES FOR EROSION AN0 SEOIMENT CONTROLS 

Pl.ACE AND FUNCllONlNG PRIOR TD INITIATING EACAVAIION ACTIVITIES. 

45 DAYS OR GREATER SFIALL BE STABILIZED WITH SEED AND MULCH 
WITHIN SEVEN OAYS. SEE SPECIFICATION SECTION 02900. 

I. RETENTION BASINS AN0 PERIMETER SEDIMENT CONTRoLd SHALL BE I N  

2. 315TURaED AREAS WHICH UILL.REMAlN UNWOHYEO FOR A PERIOD OF 

4. ALL WOOOEO AREAS WITHIN LIMIT OF WORK SHALL BE CLEARED. TREES WILL 
RE CUT ONE FOOT ABOVE GROUND. THE TREES WILL BE CHIPPED AND STORED 
I N  THE WOOOCHIP STOCKPILE AREA. 

GENERALIZE0 SEDIJCNCE OF CONSTRUCTION FDA EROSION AND 
~ E D I I ~ E N T  CONTROLS. (UNLESS OTHERWISE DIHECTEOI 

STEP I. INSTALL SILT FENCE AND DIVERSION DlTCHESlBERMS IN LOCATIONS INDICATED 
ON THE PLnN ON0 AS SHOWN I N  THE DETNLS. I 

SrCP 2. STRIP TOP lWELYE INCHES OF SOIL FROM AREAS DESlkNATEO FOR 
RETENTION BASIN CONSTRUClION 6NO PLACE I N  THE IMPACTCO 
MATERIAL STOCKPILE. 

STEP 3. ,EXCAVATE RETENTION BASINS. PLACE EXCAVATED MATERIAL IN  . NON-IMPACTEO MATERIGL STOCKPILE. 

STEP 4. INSTALL RISERS. BARRELS. AN0 L I F T  STATIONS. I 

S I E P  5. CONSTRUCT CEONEMBRRNE LINER I N  THE RETENTION BASINS. 

SIEP 6. DIVERT FLCW INTO THE RETENTION BASINS Q Y  CONSTR~~TIEIG 
. 

' 5. STUMPS AND ENTIRE ROOT MASS ENCOUNTERED I N  THE RETENTION BASIN 

I COLLECTION UITCHES. 
WILL BE GROUNO I N  PLACE. MIXED WITH IMPACTED MAIERl#iLUirl@ 

' TRANSPORTEO TO THE IMPACTED MATERIAL STOCKPILE. SEE ~PEClFlCATlONS. 
j GEOTEXTILE '-! ' 

, i  
STEP 7. ,BEGIN OPERATION OF RETENTION BASINS AN0 LIFT STATIONS AND 

.. 6. A COPY OF THE- APPRDVED SURFACE WATER 'MANAGEMENT PLAN S H I L L  BE 

7. THE SUBCONTRACTOR IS RESPONSIBLE FOR INSTALLATION .OF 1NY CONTINUE UNTIL COMPLETION OF EXCAVATION. I 
MAINrAINEO. ON THE SITE AT ,ALL TIMES. 

AODlllONAL TEMPORARY EROSION CONTROL MEASURES NECESSARY TO PREtENT 
EROSION AND SEOIMENTATION: 

MEASURES AT A L L  TIMES OURING LAND DISTURBING ACTIVITIES THROUGHOUT 
THE DURATION OF THE CONTRACT. 

?.'INSPECT OLL EROSION .AND SEDIMENT CONTROL MEASURES WEEKLY AND AFTER 
EACH RUNOFF-PRODUCING RAINFALL EVENT OF. 10.5'1. ANY NECESSARY REPAIRS OR 

' CLEINUP TO MAINTOIN THE' EFFECTIVENESS OF'  EROSION CONlROL DEVICES SHALL 
BE MADE IMMEDIATELY. 

10. SEDIMENT CLEANOUT ELEVATIONS FOR EACH RETENTION BASIN ARE 
INDICATED ON THE OETAILS. THE SEDIMENT CLEANOUT ELEVATIONS SHALL BE 
INOICATEO I N  THE FIELD BY A FLOURESCENT ORANGE PAINTED RING ON THE 
RISER. ONCE ACCUMULATED SEDIMENTS REACH THE ESTABLISHED 
SEDIMENT CLEANOUT ELEVATIONS. THE SEDIMENTS SHALL BE REMOVE0 hND 
DISPOSED I N  THE IMPACTED MATERlhL STOCKPILE. 

8. DISTURBED ARCAS ARE TO DRAIN TO APPROVED SEDIMENT CONTROL 

. .  . 30'L 20L I0 'L  0 I 0 R  2 0 R '  3 0 R  4 0 R  : 
e 

. 

SCEP/POlG! 

: SWALE. REPAIR SECTION 9 REF 
HORIZ 1'=10 

VERT V=5' 
_.____.__ ____ . . .. ... 

\ 

NOTES 

, .  , . .  . 

. I  

!~001 ___--_ ZX-5900-G-00340 - SITE PLAN - PADDYS RLlN AREA 

a 1 CERTIFIED FOR CONSTRUCTION .buu I N'A l'/"A 

-. - 
CINCINNATI. OHIO 

P R O P C l  *uIE 
WASTE UNIT REMEOIATION 

CIVIL 
EROSION AP$I;iI?I,M$N,T CONTROL 

SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 

633 a l A W  TlIU 

92X-5900-G-00311 
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. .  
NOTES 

I. BMREL AND RISER PIPES SHALL BE nom SOR-21. 
2. VALVE AN0 PIPE ASSEMBLY ABOVE PUMP IS TO BE INSTALLEO TO 

PERMIT UNOBSTRUCTED REMOVAL OF PIMP ON GUIDE CABLE 
ASSEMBLY. 

3. HOOK ANCHOREO TO CONCRETE W I T H  X4' BOLTS.USE % ' O l A  
GRADE 6 0  ALLOY CHoiN. RATED FOR LYFTING. SECURE To Pump A s  
PER MANUFACTURER'S INSTRUCTIONS. 

BAND. ETC.. AS RECOMMENOEO BY THE HOPE MANHOLE 
MANUFAC IURER. 

4. CONNECT HOPE PIPE TO HOPE MANHOLE USING EXTRUSION WELO. 

5. INSTALL' ' STAINLESS STEEL BAND AROUND RISER L I  SEDIMENT 
CLEaNOU/f ELEVATION. BAND SHALL BE PoiNTED FLUORESCENT 
ORANGE.SUBCONTAACTOR SHALL REMOVE SEDIMENTS WHEN 
BUILD-UP REACHES BOTTOM OF PNNTED BAND. 

6. FLACE AGGREGATE STONF UP TO MAXIMUM SEOIMENT CLEAN-OlJi 
ELEVATION. STONE SHALL BE NO. 3 STONE WITH THE FRACTION 
SHlLLER THWS' REMOVE0 IN LCCOROANCE WITH 
0001 ITEM 703.0'. 

7. INSTALL%' STAINLESS STEEL 
BnNO nRdUN0 RISER BELOW 
EXTRUSION WELO 

. >. 

E X C ~ V A T E  7 - 0 '  x'  ~ - 8 '  AREA \---EARRE< PIPE TO LIFT STATION 
BASIN 'I - Si-24'-84-7003 UNDER CONCRETE BASE --.I' A<;' 4,,' ! I!' \>;;:p;y<k 
BASIN -2 - ST-P-B4-7004 . 4 ' - 6 ' y  q.6' F d  

, CONCRETE------A '. . ' 

. ' -4  BARS 0 I?' 

BASIN '3 - ST-IZ'-B4-7005 
ISEE NOIE I1 

hl"TF+. EACH WAY---.jb 

I TABLE NO. 1 1 
BASINILIFT STA I aASIN/LIFT STA 2 BASINILIFT S T A  3 

ELEV @ 541.00 539.00 ~ j 541.80 
' 

523.00 I 527.50 ELEV 0 525.00 
. . - . -I .  - 
I. FOR ELEVATIONS. SEE TABLE NO. 1 THIS CROWING. 

SIDE VIEW 

RISER PIPE DETAIL REF 
60013 G 0 0 0 9  

C8010 
NIS 

r.0011 

. .  . .  . . .  

. .  . .  
. . .  I ." 

,- I'THICK HOPE SHEET 
,' WITH 4-I'HOLES FOR 

PRESSURE RELIEF 

:-j L 

,-. , , 
TOVIDE IN CONCRETE FLAT 8 SPACE KNOCKOUT ' 

' IN HOPE TO PERMIT 
''!. UPPER CUlClE ERACKET / '! ANCHUR 

1 !--.UPPER GUIDE 
?HOPE VENT RAIL BRMKET / PIPE. FUSEO TO 
TOP PLATE 
HOPE. SOR 32.5 
RISER W 1 3 '  ,- -r . .  
WIDE FLANGE : - !, '5 i 

6 x 6  CONC CAP 
POWER SEE SHT CABLE. E0003 

~~~ IF.RI X-5900-E-00382I DETAILS - SHFET I 

TOP PLATE DETAIL 
NTS 

i . . .  ,:', . . . ,  . .  ';.'. .. '..Jpe 
I m 1  ' HOPE EXTRUSION j--- ./ ! WELO. FIELD LPPLIEO -' 
: ' 1 IZ'HOPE FOR BASIN - 2  6 *3 

5'' r-24'HOPE FOR BASIN *I. 

F PER OOOT 
ITEM 712.09. TYPE C 

,-FLAT SLOPE IN FRONT 

SEE NOTE 4..<.'' &!I,' 

OF BARRIER , , . . 

IN" EL 0. ---/' 'I-' 
/' 

,I: 

I'HOPE SHEET FUSEO ,." 

cnwunwu ISEE NOTE 31--------yfr 

.TO WALL FOR / 8' OF FILTER FABRIC . . .  
TO BE BELOW SURFLCE 

BACK FILLED AN0 

HUWEO INLET 
'-TRENCH TO BE 

. .  '\ COMPLCTEO 

OISCHARCE PIPE. 

'L-OUTLET EL @ 
--TRANSITION FITTING 

- - HI LEVEL _ _  PROBE 

-LEVEL SENSOR TO POWER PANEL. 

-BALL VALVE (SEE NOTE 2) 
-AIR RELFASE VaLVE - CRISPIN OR 

- SUBMERSIBLE MOWTEO ON GUIDE PUMP PLATE 

ISTART P U M z m - -  

SEE SHT E0009 

EOUAL ORIFICE.24 CFM A T  150 p m  
( R E T E A L  BASIN .I ONLY) 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
rns MAW P I I C P ~ Q  BY 

I RALPH H. PhRSONS CO. - CINCINNATI. P A W N S  HPIN. OHIO INC. - ENGINEERING-SCIENCE. INC 

WASTE UNITS m.gc1 REMEDIATION Y Y E  

SOUTHERN wnm UNITS - SITE PREPARATION PACKAGE 
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EROSION AND SHEET CIVIL SEDIMENT 2 OF 2 CONTROL 

'L 2 ' X Z  woo0 POST 
A T  1 0 c / c  HAY ' SECTION 

NOTEI 

sen 40 STL 
FITTINGS AND .,"' 
PIPE I N  MANHOLE- , 

LOW LEVEL PROBE 
ISTOP PUMP) €LEV 

- 

I. DETAIL FOR JOINING SECTIONS OF SILT FENCE s n u  BE 

onio STANDARDS FOR STORMWATER MANAGEMENT.LANO 
IN ACCOROPINCE W I T H  RAINWATER GNO LAN0 OEVELOPMENT. 

OEVELOPMENT AN0 URBAN STREAM PROTECTION. 2NO EDITION. 1996. 

2. REMOVE SEDIMENT AN0 RESTORE TO ORIGINAL CONDITION WHEN 
SEDIMENT DEPTH REACHES ONE-WLF FENCE HEIGHT.OR SOONER IF  
ACCUMULATED SEDIMENT PREVENTS PROPER PERFORMANCE OF SILT 
FENCE. 

LCOMPACIEO OR \--CAST IN PLACE 
CONCRETE BASE 
WITH 616 - W4xW4 , 
WWF 

NOTE: SEE T ~ L E  I inis ORAWING 
FOR INV ELEVATIONS. SEE PLAN FOR 
ORIENTATION OF INLET AN0 OUTLET PIPES SUBCRAOE 

LIFT STATION D E T A I L  REF 
G0009 
G00l0 

NTS 
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zcimJ+j@ PROFILE B 
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8 0 2  
' NOTES 

I .  FOR TRANSFER LINE. IJSE HOPE SOR II FOR ? AWD 6' CARRIER FlPES 
AN0 SOR 21 FOR fi 'eND IB' CONTAINMENT PIPES: ALL F l r T l N G S  ARE 
ro BE MOLDED UIIL~SS NCTED nnmwwi. 

2. ALL HOPE VERTICAL OLIGNHENT IS ro BE MET US~NG L MINIHUM 
2W RADIUS BEN0 OR IN ACCORDANCE Wi7H MANUPACIUREFI'S 
RECOMMEWORrlON. M A l N T A i N  4 2 '  MINIMUM COVEH OVER TOP OF 
PIPE. 

U l l L l l l E S  ARE 4i)PROXlMATE. F l E i O  VERIFY PRIOR TO 
CONSlRtICIION. 

1. 7%F L . ~ C > ! ! V :  ?&IC ELC\,&T!fJY liF E\ ISTIK? L't!OEPIIRS':W? 

4. I t l S I L L L  BLIND FLANGC ON OISCIIARGE AND TREATMENT LINES 
4 1  L c m r I o N s  S H O U N . ~ ~  c m i  BLIND FLANGE INSTALL u r t L i r Y  

0 MIV. 3' INCTALLCJ ABCY' Gam<. 1ELLOd IN COLOR WIIII TVE,  
N$Rt:ER. IJ I I L  I l l  blARCCR SCi6l.L BE A MIN. 3.5' WIDE. 5' LONG W!TH 

*0405 OISCHARGC LINE GH lC 'EA~I4EI lT LINE WRITTEN It1 O L i r l h  
L E I T C ~ S .  I J T l i l l ~  MOWERS SHlrLL BE CLRSONliE IP~TERtiAIIONOL. 
J R  EOUAL AS A MINIMUM. 

5. L O I ~ C I I O I I  GIVEk FOR S I  -61!0"-84-700P Tfii4SFER LINE. 
I;Y-rJ!'XlII47SE L!MC AUO ~ ~ k ' - l I ? E ~ ~ l M E P I T  ILltli (ARE LOCATED 
IN S4ME 1RENCH.tlNLESS OlhERWlSE NOTED. 

';W-E'-84-?9aB TREATMENT- LINE I S  LOCATE0 I N  SAME 
TREEICH. UNLESS OTHERWISt NOTED. ' 

INSTALLA1 ION OF OVERHERO ELECT915 PNO lJliOERGPOLlll0 UTILITIES. 
MAl t lTr l l l l  AN0 ALLOY CCCE55 10 THESE AREAS OURIIM 
CONSIRUCTION. 

8. PIP[: TO ALWAYS SLOPE FROM LOW POINTS TO AIR RELEASE VnLvES 
AT THE HiCH POINTS. RVOX INIERMEDIATE IiIGtl POINTS. FIELO 
ADJUST AIR RELEASE VALVES TO.lNSURE THEY ARE A T  THE HIGH 
POINT N THE LINE. . .  

. .  
6: L o c a T m t <  GIVEN FER G W - C - R + Z ~ W  DisCuePGE LINE. 

, 

7. AREOS RESERVEE FOR FUlURE PROJECTS 'JY OTHERS EXCEPT FOR 

. .  

- 
M E  1 DRAWING TITLE IELAlED DWG NO., 

?X-5400-X-00320 DRAWING INDEX 

= = L A N O  ---... GENERAL NOTES ___ 
?X-5900-G-00282 SITE PLAN c0m: 

c000< ZX-5900-G-00303 ENLARGEMENT RETENTION BASIN 'I 

!X-5900-G-00371 ENLARGEMENT RETENTION BASIN -2 G0010 

C0013 ?X-5900-G-00368 NT CONTROL - 
~ 0 0 ~ 5  

~ ~ ~ ~ \ o ~  y: - 
AN0 PROFILE - 

GAR19 

DEPARTMENT OF ENERGY 

E RALPH H. PfflSONS CO. - PARSONS PARSONS MAIN. INC. - ENGINEERING-SCIENCE, INC. 
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STATE OF 

OHIO NORTH 

580 

575 

570 

565 

560 

555 

558 

/ \L2WDlSCHARCE LINE ' \ 
EE NOTE 3--/ '- 16' TREhTMENT LINE . L.6.118'r3'16' REoUCIN~ TEE 

PROFILE, 9 VERTICAL 
(SHOP FABRICPITEDI 

SCALE, HOR 1 -56  50' 

: , ISCEP/P0165. 
VER 1'=5 - 

GRAPHIC SCALE, 1.~50 
HORIZONTAL 

I I 1 I I 

NOTES ' 

.I. FOR TRANSFER LINE, USE HOPE SDR II.FOR 3' All0 6' CARRIER PIPES 
AN0 SDR 21 TOR 6' AND. IB' CONTAINMENT PIPES. PLL cITTII.IT,s ARE 

,TD BE UOLOEO UNLESS NOTED OTHERWISE. 

20' RADIUS BEND OR I N  ACCORDANCE 'WITH MANUF6CTURER'S 
RECOMMENDATION. MAlNTblN 42 '  MItIIMUM COVER OVER TOP OF . 
P!PE. 

UTILITIES QRE 9PPFiOXIMbTE. FIELD VERIFY.-PRIflR T O  
CUNSIHUCrION. 

2:ALI. HnPE VERT:CAL ALIGNMENT IS TO BE MET USING k MlNlMUe 

3. T M  'LOCFTION :akD ELEVi l l lOt i  OF EXiSTlNG ilt4OERGR:IUND A 

4. INSTALL BLlNLl FLANGF. ON OISCHCRGE AND/OR TREATMENT L l t i t S  
r.1 Locoriotis SHOWN. P I  COCH BLIND FLANGE I t s i A L L  L i T i L l i Y  
MARKER. I ~ T I I L I T Y  FlARKEii ?HaI.L RE e bl1I.I. ?.S'WIDE. i,'I.OwG WITH 
4 YIN. 5' w r a i . i E D  ABOVE GRNJE. YL-LI.OW 1% m o n .  W I T H  r+ri 
WHDS OISCHAl?CC LINE OH TREAIMENT LINE W G l i l E N  I N  PLACI: 

. LETTERS. U l l L l i Y  MARKERS SHALL BE CAHSONITE INTERNLITIONAL. 
OR EOUOI. AS A MINIMUM. 

3. ;OCAilOlJ 61:'~~ rofi SI -6 :10,.-84-::wn i?,v&rcfi ILINE. 
i;Y.OISC.(ClRGE LINE 9ND SW-TnEfiTMENI LINE ARE LOCOTEO 
I N  THE SAME TRENCH UNLESS OiHERUlSE NOTED. 

5. AREAS RESERVE0 FOR FlJiLIRE PROJECTS 3' OTHERS EXCEPT TOR 
INSTbLLCl I f lN OF OVERHEAD ELECTRIC CNC IJPIDERGRCUIIO 
UTILITIES. MAINTnlN AN0 ALLOW ACCESS ' 0  THESE OREAS DURING 
CONSTRUCTION. 

7. PIPE 10 ALWAYS SLOPE FaOM LOW FflIIlTS IO AIR RE!.EASE 
VQLVES C l  THE HIGH POINTS. CVOIO INIEl~r lEOICTE IHIGH POIUTS. 
FICLO AOJUSI All: RELCUSC v n L v € S  IO IEISURE THEY AH€ A I  
THE HIGH POINT IN THE LINE 

8. PROVIDE CONCRETE ENCASEMENT ON PIPES FROM 5 EAST OF 
' 

51-232 TO S UEST'OF S i - 2 4 9 .  CONCRETE TO BE 6' Mlll lMUM 
THICKNESS ON ALL SIDES OF PIPES. 

-__- 
JNU P I / &  44 CERTIFIED FOR CONSTRUCTION 

. c  c- I." 

*r*5 ID D l l L  
6 S U u S 4 y N M R I I R I u  LCMPrW 

UNFED STATES 
DEPARTMENT OF ENERGY 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

PARSONS 
IM CUWW RlEPUXD 81 

i RNPH H PARSONS CO. - PARSONS MAIN. IK. - ENGIMERING-SCIENCE. IM. 
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MISCELLANEOUS OETAILS . SHEET 2 OF 3 IC002 
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CERTlFlEO FOR CONSTRUCTION * sw w A  b/OA . r I N 0  0." 

HI*L a 0111 
EILI a, W Y M  Ap4y N.,caBrm 

wm 
Famu %I la%?$ 

SCEP/P0165 
I I I I I 

I $ 0 2  
NOTES 

1. FOR TRONSFER LINE,USE HOPE SDR I I  FOR WCORRIER PIPE 
AN0 SOR 21 FOR WCONTAINMENT PIPE. ALL FlTrlNCS ARE 

. TO. BE MOLDED UNLESS NOlED OTHERWISE.: . ' . . 

2. OLL IIOPE VERTICAL ALIGNMEN1 IS TO BE INSTALLED USING b 
MINIHUH 2 0  RLOlUS BEND OR KCOROANCE WITH M4NUFKlUQER'S 

W E .  

UTILITIES 4RE 4PPRWIN4TE. FIELO .VERIFY PRIOR TO 

' RECOMEIIOAIION. MAINTOIIJ a? MlNlHlIM COVER flVER TOP CIF 

3. THE LOCAllOtl AND CLEVOTlOIl OF i i I S I I N G  U1IUERGROUIJn 

' CONSIfiUCTION' . 
4. REMOVE AN0 REPLACE EXISTING CHNN L l N k  FENCE'AS , 

REOI!IAEO FnR INSTOLLOTION OF IRANSFER LINE. 
COORDlrlATE FENCE RCMCVAL atin REPLACEMENT w l l t i  FCtF. 

C. REbIOVF. E>IS71NG OBINOONE0 G O  PIPE AS NECES94R'r TO 
INSTALL I4 '0UCTILE IRON'SLEEVE. THE SUBCONTRbCTOR ' 

SHOLL GROUT AROUNO THE OPENING I N  .THE ABONOUNEO 
6 0 F l P E  4N0 AT T U €  EIIOS,OF !HE I4'SLECVE. 

E. LOCLTICIN GIVEN FOR ST-'E110I'-B4-7000 TRGKSFER LINE. 
. GW-OISCH4RCE LINE.AI l0  GW-TRCATMENI L I N E  ORE LOCOTCO 

IN %ME TRENCH. UNLESS. OTHERWISE NOTEO. 

GW-6'-BI-2?13 TREATMCNT LINE I S  LOC6TEU lll.SAME 
TRENCH. 

7. LOCbl lON CIVEII FOR GU-'5.-FJ4-r"llZ OISCHbRGE LINE. ' 

. . .  

q. LREOS RESERVED FOR FUTURE PROJECTS BY OTHERS EXCEPT FOR 
INSTALLATION OF UNOERGROUNO U T I L I l I E S .  MAINTAIN AN0 ALLOW 
ACCESS TO THESE AREAS DURING CONSTRUCTIOIL 

10. FlPE T O  ALWOYS SLOPE FROM LOW POINTS T 0 . O I R  RELEASE 
VILVES A I  THE HIGH POINTS. OVOID INTERMEDIATE HIGH POINTS. 
FIELO m n  P o i N i  CDJUST,OIR IN THE'LINE. RELEASE , VOLVES . TO INSURE THEY ARE A T  THE . 

. . . . .  

. . .  . .  . . .  
. .  .: . . .  . .  I 

. .  . .  

. .  
. . . . . . . . . .  
.:. , . 

. .  , .  

. . , ;. 
. . . . .  . . . . .  

. . . . . . .  . .  . . . . .  , <  
. . . . . . .  . . .  . .  . .  

b 

. . . .  

. . .  . . .  
. ' I .  
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' .NOTES 

1. NEENAH R-4990-OX HEAVY DUTY OUCl lLE IRON FRAME ON0 '' . 
GRATE. OR EOLIIL. SET F R W E  PER MANUFfiCTURERS ' 

RECOMMENOATIGNS. . , , . .  
'2. 2 2 0  GOLLON DO;YMER-CONCIIETE OIL/WaTER SEPARATQR . ~ ' 

, SIMILAR TO A t 0  POLYMER PRODUCTS. IM. OIL SEPARATflR . . 

3. PiiGVlOE 3,' CUAHFEH 01: ALL E I i i f i l O R  i:ORNiIIS OF CURBS r4 i i  . 
SYCIEM. , 

CONCRETE. . .  
4. PROVIOE 6-0' HIGH 'spLo5.n SHIELD ON :OP OF' EXTERIOR CURDS: 

i 

. .  . . .  
. .  . .  

. .  
" ,  . . . .  . . . .  . ,  . . . . . .  

' ;-l/Ckd;TE'567.75 
. . . . .  , INV TRENCH 567.04' . . . . . .  . . . . .  7 5 . 0 0 / . '  . . .  ... . .  . .  

-..- 
~ i ___ 

FENCE PULL POST 
EnCH EN0 ITYPI--, 

I 

568.75 x 568.75 
-SEE NOTE 4 ; 

%---T/GRATE INV TRENCH 567.75 566.93 i .- '/,'CAP PLATE --+ 
, 'JK , , . , 

. .  
'9 GA VINYL CHOIN LINK ' 

WIRE FABRIC. ?MESH G E E  NOTE 41 

'. 
-e,, . . \  

2' HOPE L___ 
.. ;, 

. . . . .  ?," JOINT ITYPl : 
X 568.75: ' '  

; .-CONSTRUCTION . -  . I  

. ,  :' . I .  

. . . .  ' . X 568.75 ' , . .  
. #  

, _ .  

. ; . ,  ' ' . '  
. .  

. '  , INV TRENCH 566.86 . : I 
I. ' I 

ELhTED DUG NO. I OWWING T l l L E  WE. 

?X-5900-X-00320 I ORRUING INDEX p000; 

!X-5900-X-00321 I LEGEM) --_I AND GENERAL NOTES 
1x000: 

Icis0; 

;G00!q 
PROFIL&WLQU&LS 

'X-5900-G-00307)  WATER LINE DETAILS 

~ ~ ~ 9 0 0 - G - 0 0 3 0 9 ~ I S C E L L A N E O U S  OETAILS - SHEET I OF 3 7  
- 

~ 

NOTE, I. FENCE FABRIC DETAILS ARE 
SIMILAR TO FENCE OETAIL 2 
ON SHT G0020. 

2. TYPICAL ALL LOCATIONS. JOINT I N  CURB ITYPI 

\-TiCURB 569.75 ITYPI  SEPARATOR [SEE NOTE 21 

S E C T I O N  /Q 
NTS 

. - 6 r 6 - W 4 x W 4  WWF 
I 

i ,----FILL JOINT WITH 4FN ANI 

-PVC TO HOPE 
TRANSITION FITTING 

PROFILE ' W O N  SMT C 0 0 l 8  

I I I  
I l l  I N/A lo/& CERTIFIED FOR CONSTRUCTION 

L E I I m 1  I 0.7, 

" W S  Y D n  
SIUT 0s 4- W Y  LK*IO* 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Ills MWPG PRTPRLD m 

E RALPH H. PARSONS CO. - PcWSONS WIN, INC. - ENGINEERING-SCIENCE, INC. 
CINCINNATI. OHIO 

m c r  tuu 
WASTE UNITS REMEOIATION 

SWTHERN WASTE UNITS - SITE PREPARATION PACKAGE 
tm*nuc r i n i  

CIVIL 
WHEEL WASH P6D 

STRUCTURAL DETAILS 

I 

I ! 
' ITYPI 

. . .  
2-'5 CON1 T 6 B;NOT 
CONTINMUS THRU JOINTS -,: I . I --- _ _  . .  

r WX? SAWCUT JOINT ' 
. .  

WITH JOINT SEOLANT , ' 

CENTER OF SLAB . . 
6 x 6 - W 4 x U 4  WWF 

, 21 , STOP A T  JOINT 
' i *  

I . : . .  ,/I,/ ' f-OLlOT ITEM-408 BITUMINOUS PRIME COAT 

1 .  
6'0001 ITEM-301 BlIUMlNOUS AGGREGIITE BASE 

I I , ,  
- - C O O 0 1  ITEM-301 IIGGREGATE BASE : . 

DO01 ITEM-712.09 TYPE 0 NON-WOVEN GEOTEYTILE FCIBRIC 

, I .  
'i17C10!Jl ITEM - 2 0 3  COMPACTED SUffiRqOE . .  '- AGGREGATE OOOT ITEM BASE 3 0 4  

COHPACTEO SUBGRIIDE .J I 

~ E T A I L  /27 REF 
ASPHALTIC CONCRETE PAVING w7 G0007 

N E  

I I 7 I I I I ISCEP/P0165 

- 
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NDTES 

! I 
1 I I , I I . ,  

< E/ I a .  ; . :  ' ! . . ,  ! ;u _I 

I I 
540 

. .  . .  1 : :  . j  . . I  . /  , '  

12-00 13.00 14+00 ll*00 
540 

I0+00 . ' '  

. .  . .  . .  , .  
. .  , 

. .  I 

. .  . . . .  , .  

GRaPnic SCALE: 1.=20' 
HORIZONT4L 

*-4'HOPE INLET PIPE - / FROM WHEEL WASH 

. .  ' 

. .  

. . . .  .' . . . . . 

. .  

. f .  .: 
, .  . . . . . .  . . .  . : .  , .  . . .  
. .  . .  

mawiffi TITLE ELATED OWG N a  
' 

x000i 
ZX-5900-C-00321 LEGEND AND GENERAL NOTES 

ZX-5900-G-00282 SITE PLAN 

G000l 

?X-5900-G-00309 1 MISCELLANEOUS DETAILS - SHEET I 0;- 

DETAIL REF 
PUMP MANHOLE TIE- IN wa G0007 

NTS 

DETAIL  REF 
GRAVITY L1Ms CLEANOUT we G00e7 

P 

rn P m r m  'uIp(N. c f - m r e n  

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

:ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
ins o((a*ui PRtpum nr 

E RALPH H. PMSONS CO. - PARSONS WIN, INC. . ENGINEERING-SCIENCE. ItU 1 

I , ' ISCEP/P0165 
I I I 

- ~ 
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NOTES ' ! i  _._.. 
!!. 1 . . . .  . I  

! I  . .  
: I  

. 0: :.,- ,. ,. SEAL ANNULAR: ' , 

,: ' . ' LS475C SPACE. WlL lNK (10 LINUSI .SEAL 
. ' 

CLASS C150 FLANGED 
01 BACK .UP RING 

2. TEST'COCKS SHALL BE PLUGGED. 

E' GRAVEL 
.ALL AROUND HOPE %DRAIN PORT.-.---.- 

6' GRAVEL. 

%' DRAIN PORT-------. 
ALL AROUND 
. .  

#'SCll 4 0  
STEEL PIPE 

. .  
I-.- T.' REDUCER . . .  . .  (TAR AN0 WRAPI-.' '--- ?xI%*REOUCER . (TAR AND WRAPI..-.-.' 

I 

SWRB DIVERSION BOX TAP D E T A I L m  REF 
NTS wq G0016 

. 48.  DIR. - .-. . i 

. . .  . . .  

T IE- IN DETAIL f i  REF ' T IE- IN DETAIL fS7 REF 
NTS C00l'I G000G G B ~ I ~  G0006 NTS 

T IE - IN  DETAIL REF w' G 0 0 0 6  l l T S  
. . . .  . . .  . . . . . .  : . .  

. . .  
. .  

TOP WIOTH'IN 

2 S H A  RE(ILIIREMENTS_I 
ACCORDANCE wirn 

. .  . .  
_-,,----PIPE FLANGES'. 

. .  
1 4' H I N  

. .  
. .  

' . .  PIPE BEDDING DETAIL REF ' 

G0019 C 0 0 0 5  
C0007 
G 0 0 I 4  
G0015 
G0016 

.NTS . ' 

. .  
. .  

. .  . .  . .  . . ' ,  . .  

CLASS 125 OR 150 ' . i-- FLAT FACED . .  
CLASS 125 OR 150 , 
FLANGE IT0 MATCH 
DI BOCK-? RING1 , . 

IRON BACK-UP RING --- : FLANGED DUCTILE. 

. .  . .  . .  

!X-5400-G-00283 SITE PLAN - WHEEL WASH AREA "":'";-= !X-5900-G-00305 ::?SF:" PLAN AND pmL -y--r C00I[ 

! X - 5 9 0 0 - G - 0 0 3 0 8 ~  HISCELLANEOUS DETAILS - SHEET 2 OF 3 

PLAN AN0 

!X-5400-G-00306 sH: G00l t  PLAN mnmrr 
!X-5400-G-00312 WHEEL WASH PAD - PLAN AND DETAILS G 0 0 l i  - ~ 

__-_ 

. .  

ION 02225 

PLAN - 
I N  4REaS WHERE PROPOSED 
UTILITIES CROSS EXISTING 
UTILITIES.  BEDDING SHALL 
BE OOOT ITEM 3 0 4  

DUTSlDE OIAHETER 

PIPE OR CASING 
(mi OF UTILITY ----._ 

I 

ADS OR EOUIVALENT HANHOLE LID 7,. 

j-- FINISHEO GRADE . I 

CUT RISER AS NEEDED 
TO HATCH FINISH GRADE 

,--- DETAIL TRWSITION I I  ON FITTING. THIS sni SEE 

ADS SECTION PE HANHOLE OR EOUIVALENT. ELEVATION 

. E  

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

:ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
1% M A W %  m P I R E D  BV 

E RALPH H. PARSONS CO. - PARSONS HfW, INC. - EffilNEERING-SCIENCE. IN. 

HOPE PIPE 
HOLDED F 

PIPE SUPPORT DETAIL 
NTS ADRPTOR 

CINCINNATI. OHIO 
m c 1  Hyc 

WASTE UNITS REMEDIATION 
SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 

CIVIL 
WATER LINE DETAILS 

. D R A n r .  TI111 

3 0 4  OOOT ITEH 
AGGREGATE 

--_ . .  
. . .  

..................... .......... ......................... .......... ................. ............ ............ . . . . .  . . .  . . .  

. .  
. .  

. . . .  

. .  
. .  

. .  :. . - - 

. .  -NEOPRENE GASKET ' . 
. .  

. .  

. .  

. .  I .  NUTS AND BOLTS'---/" . 

...... ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

SECTION 
F 

TYPICAL TRANSITION FITTING DET 
NTS 

BACKFLOW PREVENTER DETAIL /87 REF 

NTS e- 
I ..' YBS 1.1.1.1.2.16 

00-90701 92X-5900-G-00307 G0019 I 0 
I 
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NOTES 

STEELTEE 
I I, FENCE POST.: . . 

'.I FABRIC CL16 7'. . . '\ / :. 
. . .  , . .  . 

. .  . .  . . . .  
'I. ' AIR RELEPlSE VALVE 6ND CLEANOUT ASSEMBLIES SHALL .BE SHOP 

FN3RlCnTEO ON0 TESIED. ALLOW FOR FIELD CONNECTION TO 
PIPELIflE. . .  . .  

. 
. .  . 

'6 GAUGE .COATED .. . ' 
STEEL FABRIC BANOS. ' 

; I 4 ' H A X  SPACING . . 
-2%**4.l0* H-COLIJHN 

OR PIPE Z%'GALV LINE POST STEEL I T I P I  

NOTE: SEE SPECIFICATION 02831 (SEE LINE POST ANCHOR 
. .  

. .  , ' .  OETAIL THIS SHEET) 

LTAPERED ANCHOR PLATE 

ELEVATION 

DOUBLE GATE D E T A I L  C H A I N L I N K  FENCE D E T A I L  REF 
NTS NTS GEE20 G0006 CONSTRUCTION FENCE D E T A I L  REF 

L c0004 
NTS GEE20 C0006 

G00l0 
G00ll 

DRAWING TITLE ISHEE' ELATED WG ND. 1 M), 

!X-5900-X-@0320 I DRAWING INDEX 
___ 

,r- 24' HDPE COVER SHOP 
,," FABRICATE0 

r. I B x W  ENLARGER .&----- 4-L /' ,,,,,, ;', SHOP FABRICATED 

-FINISHED GRADE 

,..' .;.. ,.: ,< I.,,? , ,. .,,.'>\' ,',.'/:' 
, '  .<'.., ;,' 
I '\: 

0001 ITEM 304 . .  OIA 

T Y P I C A L  GUARD 
GUARD POST LAYOUT D E T A I L  POST D E T A I L  

NTS NTS 

E L E C T R I C A L  S W I T C H  GEAR 
/87 REF P A D  E X T E N S I O N  NTS w Z 0  E0012 CERTIFIED FOR CONSTRUCTION JN blBh 

1. 11-\ -1. 

"1UI  yo 0.1c 
6 s  W RIBDl IVW msIIRIo( 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
1m DRAWUO P l P m l D  81 

E RALPH H. PARSONS CO. - PARSONS MAIN. INC. ~ ENGINEERING-SCIENCE, IN. 
CINCINNATI. R m C C I  *yc OHIO 

SOUTHERN WASTE WASTE UNITS UNITS - SITE REMEDIATION PREPLIRATION PACKAGE 

m m u i  iiiu 

CIVIL 
MISCELLANEOUS SHEET 1 OF DETAILS 3 6 45 

TRANSITION FITTING 
SEE SHT G0019 

CONTAINMENT- 

' .  I 

. .. 
. .  

. .  

PLUG 
LINE 

6'CARRlER IWCONTAINMENT WO PIPE ] , 
' 

E L E C T R I C A L  S E R V I C E  OOOT ITEM 304 TRANSFER L I N E  A I R  R E L E A S E  V A L V E  D E T A I  
NTS - G0016 

P A N E L  RACK P A D  D E T A I L  
L G0006 

G0007 
GEE04 

NTS 

G00l0 t00ll pETEEz 
I lSCEP/P0165 

I I I I I 
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NGIE: BASED ON 150 PSI STATIC PRESSURE PLUS a.w.uT 
CARRIE0 WATER HAMMER. TO UNOISTURBED h1.L BEARING GROLINO. SIJRFACES TO BE 

-24 'MIN-I2 '8  LARGER PIPE 
18'MlN-10' 8 SMALLER PIPE 

PLAN - 
RUGS 

THRUST BLOCK DETAILS 

- PLAN 
TYPICAL CLEANOUT DETAIL a REF 

G0021 GW14 L G0015 G0016 
TREATMENT LINE NTS 
OISCHfflGE LINE 

NTS . .  . .  . 
. .  

. . .  

. .  
POST INOICATOR 
VALVE SlNILr+7 TO 
MUELLER NO A-20800-  ..., 

. . .  . .  . 

, .  

. .  . .  

. .  - .  
HOPE FLANOE 
III'PI 

I .  SYSTEM 

. .  

. .  . .  ' 

. .  . . .  

TYPICAL 2 PIPE TYPICAL 3 PIPE 
BEDDING DETAIL f27 REF 

.I 

BEDDING DETAIL REF 
, I -h'SOUARE Y 0 -6' 

CONCRETE SUPPORT PA0 

G0021 G0014 NTS G0021 G0014 
G0015 
G0016 

NTS POST INDICATOR VALVE DETAIL G0015 
LINES SIZES 12'AND LESS N T S  G0016 

AIR RELEASE MANHOLE DETAIL /R REF 
TREATMENT LINE 
DISCHMGE L I N  

NTS . .  . 

CLASS 125 
FLANGED DUCTILE 
IRON BACK-UP RING?, 
HOPE PIPE 
MOLOEO ADAPTOR-, FLANGE ''!''\. 

NUTS ~ 1 . 1 0  BOLTS--," 

CROSSING 
PLAN - 

-FINISH GRADE 

TYPICAL BLIND 
FLANGE DETAIL .m REF 

G0015 
60016 

EN0 PIPE w2' G0014 
NTS 

/ TRWSFER LINE 
.-*" -.-7--- YELL HEWERS 

'-SEE NOTE I 
BELOW 

BELOW 

OFFSET 

FINISH GRWE-., . 

SEE OETAlL THIS S K E T  

ELEVATION 

NOTE8 . 

NOTES 

1. UNLESS DTHERWISE NOTED ALL CONCRETE S W L L  BE 
3 0 0 0  PSI AS SPECIFIED I N  THE SPECIFICATIONS. 

I - N  
"IlUS uo OIIC 

nsu D m m  m.woy D(SORTDI 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

:ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
rm w ~ m  FUCPMD nv 

E RALPH I4 PARSONS CO. - PARSONS MAIN. IM. - ENGINEERING-SCIENCE. INC. 
CINCINNATI. OHIO 

WASTE UNITS REMEDIATION 

CIVIL  
MISCELLANEOUS DETAILS 

m c 1  w y c  

SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 

6 Y6 
ORllWi rmi 

SHEET 2 OF 3 
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12 

N *774@0 

K L 

0 

II 

N 47660@ 

IO 

M 

AREA 1 DISPOSITION OF MATERIAL 
WHEEL WASH AREA BALANCE GRADING IN GREA WITH 

DITCHES 13 8 I4 
I 

NORTH ARE4 USE FOR DEVELOPMENT OF NON IMPACTED 
STOCKPILE -2 
REMAINDER-IMPACIEO 

REMAINDER BARRIER - INFILTRATION 

0 

I 

NOTES 

I. PERFORM HGTERI iL  OOCUHENTAIION IN ACCORDANCE . 
w m  SPECIFICATION SECTION 0 1 4 ~ 0 .  

2. TRACK USING MATERIAL TRACKING LOCGIION l M l L l  SHOWN 
ON inis DRAWING. USE GRIO BOUNDARV 1200 x 2001 IF M r L  
BOUNOGRIES ARE NOT GPPLICABLE. 

LEGEND 

GRID BOUNOARY 

. .  
IMTLI  MATERIAL BOUNOARY ' TRACKING iOCATION 

ORGUING TITLE i ELATED DUG NU. 1 , 

lXQ0E ,.. .*-~qBB-Y-Qi3320i - ~ - r ' - ~  c ORAUiNG I I J O i X  2 L- 

1 x 0 ~ 3 ~  '*-5QBE-Y-0E321 LEGEND AN0 GENERLL. NOTES _____- _I_ 

CERTIFIED FOR CONSTWCTION 

""YZ m u  m r r  SYt 04 KIM* F.nwz E Y W m  

- 
UNITED STATES 

DEPARTMENT OF ENERGY 

PARSONS 

ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
rm ORAWW M P ~ D  BY 

. RALPH H. PARSONS CO. - PARSONS MAIN. INC. - ENCINEERING-SCIENCE. IK 
CINCINNATI. OHIO 

r n C I 1 1 M  
WASTE UNITS REMEDIATION 

SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 

CIVIL 
m * m  IlILI 

MATERIAL DOCUMENTATION PLAN -, 
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NOTES 

\ 

I 

i 

-- 

. .  
. .  . .  

.... ..... ........ I.. .-... L. . .  ....... . .  .... ....:.. ............. . . . . . . . . .  . . . . . .  

_. -F-- 
NOTE: 
BACKFILL ANCHOR TRENCH WITH CL MATER L AN0 
COMPACT TO 95% STPlNOARO PROtTOR IASTX)  06981. 

NOTE: 
BACKFILL ANCHOR TRENCH WITH CL MATERIAL AN0 
COMPACT TO 95% STANOARO PROCTOR IASTM 06901. 

1. BACKFILL ANCHOR TRENCH W I T H  CL MAIERIAL AND 
COMPACT TO 95% STANDARD PROCTOR lllSTM 06981. 

2. CAP STRIP SHALL BE THE SAME MATERIAL AS HDPE 
GEOHEMBRANE LINER. 

REF 
p 3 3  G0009 

ANCHOR TRENCH DETAIL  
RETENTION BASIN * I /  
NON-IMPACTED MATERIAL STOCKPILE 'I 
NTS 

f i  REF 
0688 

ANCHOR TRENCH DETAIL 
NON-IMPACTED MATERIAL STOCKPILE ~ 2 ~ 3 3 3  6 
NTS REF ANCHOR TRENCH DETAIL 

NON-IMPACTED MATERIAL STOCKPILE * I / D I T C H W 3  G 0 0 0 5  
NTS 

I 

i ,-EXISTING CRAOE 

I 
E OIICH 3 ITYPI 

OlTCH 

--INFILTRATION BARRIER 
'-60 MIL HOPE GEOMEMBRANE LINER - 60 MIL HOPE GEOMEMBRANE LINER 

NOTE: 
BACKFILL. ANCHOR TRENCH WITH CL MATERIAL ANB 
COMPACT TO 95% STANOARO PROCTOR IASTM 06981. 

NOTE: 
BACKFILL ANCHOR TRENCH WITH CL MATERIAL AN0 
COMPACT IO 95% STANDAVO PROCTOR IASTM 06981. 

NOTE: 
BACKFILL ANCHOR TRENCH WITH C L  MATERIAL AN0 
COMPACT TO 95% STANDARD PROCTOR IASTM 06981. 

ANCHOR TRENCH DETAIL REF 
RETFNTION BASIN *Z/EXISTING R O A O w 3  GOOll 
NTS 

ANCHOR TRENCH D E T A I L f 5 7  REF 

E L A T  BOTTOM DITCH (TYP) ( & 3 3  G 0 0 l 2  
ANCHOR TRENCH D E T A I L a  REF 
V - DITCH (TYPI . . 
NTS 

G0023 G 0 0 l 2  

-SEE NOTE 3 

X-5900-G-00372!  ENLARGEMENT RETENTION BASIN . 3  
x. s q ~ @ ~ G . ~ o ~ , l ~ D ~ m ~ m ~ ~  

!BELLlL!LZ ___________I_ 
-._ 

, -EXISTING GRAOE 
........ , ........... .L- ........................ 

\x/" 
-SEE NOTE 1 NEW DITCH-- 

... 
EXISTING GRAOE-' 

FRONT VIEW BACKFILL OVER 
/-GEOMMBRANE LINER 

,-EXISTING GRADE 
NON-WOVEN ,-FASTENER &,,' 
CEOSYNTHETIC FABRIC-, 

fI2. <,'** 
__-_-  L-x- I' 

'-EXISTING GRAOE 
\\ SIDE VIEW 

-60 MIL HOPE GEOMEMBRANE LINER 

INFILTRATION BARRIER 

FRONT VIEW 

r -  FASTENER 
NOM-WOVEN 
GEOSYNTHETIC FABRIC 

SIDE VIEW 

NOTES: 
NOTE: 
BACKFILL ANCHOR TRENCH U I I H  CL MATERIAL AN0 
COMPACT TO 9 5 1  STANOARD PROCTOR IASTM 06901 

I LENGTH OF INDIVIDUAL SILT BERM M Y  VARY AS REOUIREO 
FOR HPlNOLING 

2. WHERE TWO ENDS OF SILT BERM MEET OVERLPiP 1 FOOT MIN 

ANCHOR TRENCH D E T A I L m  REF 
RETENTION BASIN (TYPI w3 GO009 

I GOO1l 

G 0 0 l 0  NTS 

CERTIFIED FOR CONSTRUCTION 

SUE m AVMY WY UICWTCH .111*% *d O I l i  --__ 
UNITED STATES 

NOTES: 
I. .57 STONE. 0001 ITEM 703.01 

3. -57 STONE. OD01 I I E M  703.01 

DEPARTMENT -OF-- ENERGY 
ERNALD --___ ENVIRONMENTAL MANAGEMENT PROJECT 

S I L T  BERM D E T A I L m  
NTS G 0 0 2 3  

SEDIMENT BARRIER  DETAIL^ REF 
NTS p 3 3  GB005 

, .. 

. . . . .  . . .  . . .  . .  . .  
. . . . . . . .  . . .  

. .: 1 . .:. . .  
. . .  . . .  . . .  . .  ' .  . . . .  . .  . .  . . ,  . .  . .  , .  . . .  

. .  . .  . .  
. .  

. . .  . . . .  . ,  . . . .  . .  . . .  . . . . . .  
. .  . .  

. .  

. .  . .  
. .  .: I 
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NOTES 

I. U l l L l T Y  LOCbI l~!45 ARE APPROX!MITE. INSPECT THE WORK &REA 
PRIOR RNY OlSCREPClNClES TO COflSlRUCllON IN WRITINC. (rNO STARTING WORK A110 NOTIFY FO6 OF 

?. STRIP r w  G INCMES CF rorsoii RND sroCKPiLE ON SITE. 

,;; T . ^ C  <. ----L. .It.-, , :01 fiCF.R3'* '4lr:CRiCL. 
Eo DEEPER ISON Y O F  DEPTH Sun1.L ~ 3 1  

PROVIDE ER25!ON bN0 SEOIMZHI CONTROL FOR ST0fYPIL.E. 

9E 'J?€O I l t rLESj  6PPRWEO 9 Y  Cor .  

~ ~ E V I S J U N  EVLILUAIION R. i m r m  REPORT. <WE FOR wifi. EAST LNO SOUTHFIELD EO'iHOY OREaS. 

5. X i l C E  140.3 S ' @ W  100' 'Wtd 7t43.0:. ChOYN 014 THE PLRII. 
ALL CXISr I f4G YCLLS ARE'TO'RL PHOTE%6 DURING CflNST~UCi1011 
AND OPEROTION. 

I. TOR SOIL BORIIIG INFORMATION SEE GEOTECHNICAL oarL at40 

i. CEE SHT GOOU rw PETPLS WID ItivEsT ELEVLIIONS r)r' PITCHES. 

7. C@NSTRUCT SPILLWIIY WITH 12'WlDE BOTTOM WIDTH 3H:IV 
S10E SLOPES. LINE SPILL WAY WITH H 01. Nm-WOVEL GEOTEXTILE. 
GCOIEXIILE IMSTRLL !.Y TU iwl; ::INISH I tw i l tmi )  I;nmE. D~JUPEO, u i w w i  ROCK nnci: FII FILL L ati SHALL ' 0 0  nF DE 

0.u.o.r. ITEM 601.07. TYPE 'C'OLIMPED ilocv FILL. 

3. 

___. _ _  
OROINCGE DITCHES (01.1SEE NOTE 61 

- - - - - ~ c  O l l C h  010. 8 PDINTJ NORIHING I ___.-_ I OESCRIPIION/COMMENT ____ EflSI lNG 

Y000. X-5900-X-00320 I DRAWING 

X-5900-X-00321 1 LEGEND 
-_..-___ 

X-5q0B-G-00362FZ!T ^- 

-_ -- 
CERTIFIEO FOR CONSTRUCTIQN L.ll.319 Jw N/R 

.< "W, l i t  

Yn%I ml "lll 
n m  w B Y ~ M  RROY ccwaim.  

---_--- 
UNITED STATES 

DEPARTMENT OF ENERGY 

PARSONS 
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NOTES 

PIPING LINE NUMBER 
FORMAT. 

PIPING SYMBOLOGY 

PRIMARY PIPING 

SECONDARY PIPING 

- EXISTING PIPING 

PIPING SEGMENT BREAKS 

,@ CONSTRUCTION REOUIREMENTS 

I N S ~ A T I O N  REOUIREMENTS 

PIPING MATERIAL REOUIREMENTS 

0 UNDERGROUND ROUTING ISHADEO 
ARER INDICATES DIRECTION OF 
UNDERGROUND1 

PIPING VALVES 
FoNFlGURAllONS FOR VALVE TYPE 

a 3 w  W c % 3  

-a-- 
ANGLE STRAIGHT 3-WAY +WAY 

V- 

MEDIUM CODE 
NOMINAL PIPE SIZE ,/ j+l~~~NOMIN&L PIPE SIZE CONTAINMENT IWHERE SHOWN 

: / ;  MATERIAL CODE 
I LINE NUMBER ,I 1 i j \ ,-:NSULATION COOE 
h \  

GW-6110V-B4-2430-ET ' * 
AIR RELEASE VALVE 

RIR AN0 VACUUM VRLVE 

FLEXIBLE HOSE 

- -  FUTURE PIPING 

MEDIUM FLOW OIRECTION---- -- - 
BACKPRESSURE REGULATOR 

BACKFLOW PREVENTER 

BALL 

BLOWOOWN 

BUTTERFLYIDAMPER 

CHECK. SWING TYPE 

CHECK. WAFER TYPE 

DELUGE 

DIAPHRAGM 

. .  TIE- IN POINT 

PIPING FITTINGS ABBREVIATIONS 
&C ] A I R  TO CLOSE 

, \ A I R  RELEASE VALVE 
AVV , A I R  AN0 VACUUM VALVE 
AUUT iAOYANCE0 WASTEWATER TREATMENT . 
. B L  .IXL 3JJJlSH 6 L L W E  THERMAL UNIT 

& L M ~ . N C - E E . L ! ! ? W L  CO CLEAN OUT 

CU F T  CUBIC FEET 
ECC ECCENTRIC 
EF EXHAUST FAN 
FC FAIL CLOSE0 
FO FAIL OPEN 
GPH GALLONS PER HOUR 
GPM GALLONS PER MINUTE 
GV GRAVITY VENTILATOR 

I A  INSTRUMENT AIR 
KW KILOWATT 
LB/HR POUNDS PER HOUR 
MATL HATERIAL 

M E 0  MEOiUM - 
M L  MIST ELIMINATOR 

_- 

- 

- 
_HOPE HIGH OENSITY POLYETHYLENE 

- 

L..G%&XE!&EL.- 

BASKET STRAINER - SINGLE 

BASKET STRAINER - OUPLEX 

CAP 

CONCENTRIC REDUCER 

CONE STRAINER 

ECCENTRIC REDUCER 

EXPANSION FLANGE 

EXPANSION JOINT 

EOUIPMENT SYMBOLS 

AGITATOR (MIXER1 

CENTRIFUGAL BLOWER 

DIFFERENTIAL PRESSURE 
REGULATOR 

FLOAT 

FOOT 

GATE 

GLOBE 

HOSE 

KNIFE 

NEEDLE 

PINCH 

DEFINE0 BOUNDRY 

HORIZONTAL CENTRIFUGAL PUMP 

FILTER 

FLANGE 

FLEXIBLE HOSE 

HOSE CONNECTION 

HOSE OUICK COUPLING 

MECHANICAL COUPLING 

ORIFICE 

ORIFICE LINIOU 

PACKAGE0 SYSTEM BOUNORY 

SUBMERSIBLE TURBINE PUMP 

SUMP PUMP WITH MOTOR 

PLUG 

REDUCING FLANGE 

STEAM TRAP 

SUMP STRAINER 

PRESSURE REGULATOR 

PLUG 

SAFETY RELIEF DRPlWlffi TITLE IELhTED DWG NO. 

2X-5408-X-00320 ORAWING INOEX 

ISRE 
rcl 

x00 - 
SLlOlNG GATE 

STOP CHECK 

VACUUM 

TEMPORARY STRAINER 

Y-STRAINER 
I O  1 INJECTION DEMONSTRATION 
SPO i SOUTH PLUME OPTIMIZATION 

INSTRUMENT SPECIAL DESIGNATIONS 
OESICNATIDN~ FUNCTION / ABBREVATION . _  .___ INSTRUMENT SIGNAL LINES 

. __ .. . CONNECI TO PRDCESS 
-_ ~. - MECHANICAL L l l i K  __. .._. . . .. _i -..,. . . .. ELECTRIC BINARY 

INSTRUMENT IN-LINE DEVICES 

-4 - AVERAGING PITOT 

e- FLOW NOZZLE 

- __ FLUME 

-@- MAGNETIC FLOW METER 

--K- ORIFICE PLRTE 

B- POSITIVE DISPLACEMENT 

-cx)- PROPELLER 

-8- STRAIGHTING VANE 

--r[7t SILENCER 

THERMOWELL 

-+- TRAP 

-a-- ULTRASONIC FLOW METER 

-@- VARIABLE ORE6 FLOW METER 

13- VENTURI 

---e- VORTEX SHEDDING FLOW METER 

INSTRUMENT DEVICE TAG TYPES 

6;). IN-LINE TAG WITH LEADER LINE 

&,J LOCAL MOUNTEO DEVICE 

@ 
fG.4 F00, AUXILLARY LOCATION 

@ 
(22) @0 AUXILLARY LOCATION BJ ~ E ~ R ~ 6 C E ~ h ~ ~ ~ A R " : N " r ~ ~ ~ ~ ~  CONTROL 

_ _  

FRONT OF PANEL MOUNTED M V l C E  

FRONT OF PANEL MOUNTED DEVICE 

REAR OF PRNEL MOUNTED OEVICE 

REAR OF PANEL MOUNTED DEVICE 

INSTRUMENT ACTUATOR LABELS 
0 BALL FLOAT 
+ CAPACITY SENSOR 

f DIAPHRAGM 

DISPLACING FLOAT 

DURL K T I O N  PISTON 

DUAL SOLENOID d@ 
T MANUAL 

p MOTOR 

p PILOT 

SINGLE W T I O N  PISTON 

SINGLE SOLENOID 

SINGLE SOLENUID WITH RESET 

.A DIF - LL%LLL-- DIFl?EE(ENlIAL 

EX - ~ m l S T l N G  INSTRUMENTATION 
--n HK BC&.-.-- HIGH HIGH 

H L  HIGH LOW 
HOA HAND-OFF-AUTO 
IC) IN-AUTO 
1/1 CURRENT TO C U R R E N L - -  
I /O INPUT/OUTPUT 
I / P  CURRENT TO PNEUMATIC T R E A N S m - -  

+--&-*-++ PNEUMATIC BINARY 
+-3-'*.~-47---- GUIDE0 ELECTROMAG OR SONiC 

' SOFTWARE/OATA LINK 
---.---?-++-- CAPILLARY 

_--L-_.LO_U 
ELECTRIC . LL LOR LOW LOCAL-OFF-REMOTE LOU . . . . . . . . . . .. . - -. .. . 

0 OPEN 

R R U N N W  

-.-+-+--X- PNEUMATIC 

-+.L---++- HYDRAULIC OA OCA ON-OFF OPEN-CLOSED-AUTO 

--'.. 4 .-Cy-. UNOEFINEO 
-- Q,' 'L z % UNGUIDED ELECTROMAG OR SONIC 

Y UNDETERMINED COMPUTING RELAY 

ILETTERS OF INSTRUMENT IDENTIFICATION[ 

- 
UNITED STATES 

DEPARTMENT OF ENERGY 
FERNALD ENVIRONMENTAL MANAGEMENT PROJEC 

1HS ORLlffi FUlPMfD BY 

EXAMPLE OF TAG CALLOUTS 
INSTRUMENT TAG TYPE 

OOP NUMBER PARSONS 
HE RbLPH H. P4RSONS CO. - CINCINNATI. PARSONS HPIN. OHIO INC. - ENGINEERING-SCIENCE. I 

PRWCI *yIL 

WASTE UNITS REMEDIATION 
SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 

MECHANICAL r n A " f f i  1IlU PROCESS b si 
PIPING AND SYMBOLS INSTRUMENTATION AND LEGEND DIAGRAM 

MISC. INSTRUMENTATION SYMBOLS 

@ INTERLOCK 

&& DIAPHRAGM SEAL 

INSTRUMENT 61R SUPPLY 

4- WEIR 

v, 



LLST VLLVE .No. ' v l0q 

I CERTIFIED FOR CONSTRUCTION JM N'A '14 
L r  rr-0 P9 

U,,<I M 0.1L 
*-w IA a r m  W E  DTYAPm 

i 

I I L I J I 7 I J I " I I $ 0 2 '  
I. TYPICAL DETAIL FOR CLELNOUT. THERE LRE 4 CLEANOUTS IN THE 

UNC!€RtROLUiO LINE TO SURE. SEE CIVIL SHEET NO.G0020. 
VLLVES VI~S-VIB~ I R E  IN THE CLEIINOUTS. - 

2. REFER TO SHEET NO.EE007 FOR LIFT STLTION AUTOMRTIC LEVEL 

3. SEE CIVIL SHEET NO. 60020 FOR OETAILS. 

CONTROLS. 

. .  . . .  . . . .  . . . . .  
. .  

. . .  

. .  
. .  

3 . .  RETENTION BLSIN .I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . .  . .  
. .  

LIFT STLTION 
N a l  

(NOTE 21 
. . . . . . . . . . . . . . . . . . . . . . . .  . .  _. . .  

ST-316l'-B4:7011 t 
i I I I R  RELEASE 

VLLVE NO. I 
NOTE 3 

+Q i 

RETENTION BIISIN -2 LIFT STATION 
N0.2 

(NOTE 21 

I l l  

RlR RELEASE 
VALVE N0.5 

NOTE 3 t 
EXISTING I BY OTHERS 

. ST-3(6)'-84-7002 J I $ - 4 I I+------- 
TO AUUT VIA 
EAST OR WEST SURB 

1 

I RISER--, 1 
. . . .  . .  .. , . 

. . .  ..,:. > ' i  ... s:,.::,., . . . .  . . . . . . . . . . . . . . . . . . . . .  ' ,  

NONE 
rtmo PROICCI a 

N/A I 20400 
a r t m  CRI m a  RETENTION BASIN -3 ' 

I 
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WHEEL WASH 
P A 0  AND SUMP I UW-4'-B4-8000 

POST HYDRANT 
FOR WASHERS PRESSURE 

I - - - - - - - -  

HOSE CONNECTION 

0 7 
f 

3 3 

TO EXISTING SEEPAGE 
COLLECTION L I F T  STATION 

4 

- OU-2'-E4-2600 "- L I E 0  
(VALVE BOX) REDUCED PRESSURE 

BACKFLOW PREVENTER 
(MANUOLE) I 

" 

OW-l'-CI-2601-ET 
OW-I'-B4-2601 , ,  9 

a 
RADIOLOGICAL 
CONTROL POINT FACILITY 

) 

4 h d  .. e, ;, -- 
. OW-2'-B4-2602 --. 

LIB1 2'XW' VI55 

HOSE CONNECTION1. 
(VALVE BOX) REDUCE0 PRESSURE 

BACKFLOW (MANHhEI PREYENTER i 
1 

I I 1 I I SCEP/P0165 

~- AS1 VALVE NO. 1 VI55 

DRPWING I I T L E  ELhTED DVG N a  SHE€ 

!X-5900-X-00320 ORAWING INOEX 

!X-5900-N-00295 SYHBOLS AND LEGEND 

i x m e  
_______c 

N00C 

I + t  
CERTIFIED FOR CONSTRUCTION p - q % i z j z  KYX M R f v M  RsPO.t I K P P r I U  ___-- Ywil .y1 " l l l  

UNITED STATES 
DEPARTMENT OF ENERGY 

E R d P H  H. PARSONS CO. - PlRMNS PARSONS MAIN. INC. ~ ENCINEERINC-SCIENCE. INC 

:ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
n 6  tm~m m c p m  BI 

CINCINNATI. OHIO 
m o m  UM 

WASTE UNITS REMEDIATION 
SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 

MECHANICAL PROCESS 
PIPING AND INSTRUMENTATION DIAGRAM 

652 mmc llili 

DRINKING WATER SYSTEM 

I I 20400 



ELATED DVG ND. m Y I M  TITLE w 

CERTlFlEO FOR CONSTRUCTION 

Irarmlmrmnr.Rm o ( * ~ I D I  

I 1  
Jw I N'A p a ,  

. ' I m a o I P  
"IWf yo OL1E 

. . . .  . .  k . ,  I I I . .  _.' 8 0 2 I I 

NOTES SINGLE L INE DIAGRAM, SYMBOLS 

I 

ELEMENTARY DIAGRAM SYMBOLS 

4 yy:xxxx~ '  .:YY' INDICATES SPECIAL IOENlIFIER ' 
'XXXX' INOICFTES I O  NO. 

ARRESTER 

CONTACT - .o- (~. -  YY-XXXX NORMALLY ENERGIZEO. 0PEN.CLOSES 'XXXX' INDICATES WHEN I O  COIL NO., I S  
Y Y *  INDICATES SPECIAL IDENTIFIER 

CONTACT 
-+- YY-XXXX NORMALLY ENERGIZED. CLOSEO. 'XXXX. INOICATES OPENS WHEN I O  COIL NO., I S  

Y Y '  INDICATES SPECIAL IDENTIFICR 

CIRCUIT 
BREAKER. 
LOW 
VOLTAGE 

I) FFFF 'FFFF' INDICATES FRAME RATING AMPS 

TTTT '  INDICATES TRIP RATING AMPS 
T T T T  !SHOWN ON SWITCHGEAR ONKYI 

? 
SWITCHES 

x x x y  'XXXX. INOICATES I O  NO. 
*YY' INDICATES NAME OF CURRENT SELECTOR 

SWITCH y y  zz swircti POSITION:ZI' INOICATES 
' (GENERAL) - NAME OF OTHER SWITCH POSlTlONlSl 

X' INOlClTES CLOSEO CIRCUIT POSITION 
'0' INDICATES OPEN CIRCUIT POSITIO1.l I lxoD 

10x1 
& ICOHTACTS OIAGRA14MATIC~LLY SHOWN CLOSE1 

CONIROL 'I " 
POWER 

FUSE0 
s w i r c n  

CURRENT 
TRANSFORMER 

'YY'INDICATES NO. OF CTlSl 
22:: 6 . 'ZZZZ' INDICATES CT RATIOISI 

FFFF 
OISCONNECT 'FFFF' INDICATES FRAME RATING AMPS 
swncti ) FFFF I 'FFFF'INDICATES FRAME RhTINC W P S  OISCONNECT 

s w m n  

x x x x  
"'1 *XXXX' INDICATES ID NO., 

FUSE .-m-- 'TTTT '  INDICATES TRIP RATING AMPS 
'I' INDICATES SPECIAL IDENTIFIER 

? L.-.-.-._. / 7 FFFF ! 'FFFF' INDICATES FRAME RATING AMPS 
I 'TTTT' INOICATES TRIP RATING AMPS ' 

GROUND + 

'XXXX' INDICATES I D  NO. 
w INDICATES SPECIAL IDENTIFIER 

, 'TTTT'INOICATES TRIP RATING AMPS 
FUSE 

OL 
OVERLOAO 
ELEMENT -+ '. LOAD. 

NON-MOTOR '222' INDICATES EOUIPMENT , 
SIZE I N  KVA OR K W  

x x x x  
'XXXX. INDICATES IO NO., " . ' ' PILOT 

LIGHT -+ -Y**INOICATES SPECIAL IDENTIFIER , ; 
MOTOR I 'ZZZ! ItjDlCATES HORSEPOWER SIZE 

__ xxxx-- 

0, *XXXX' Y Y '  INDICATES INOICATES SPECIAL IO NO.. lDENTlFlER 
RELAY . .  

MOTOR 
OVERLOAD 
RELAY 

MOTOR 
STARTER 
CONTACT 

'Zz' INDICATES NEMA SIZE 

OL 
OVERLOAD NORMALLY CLOSEO. OPENS WHEN 
CONTACT -4f- OVERLOAO RELAYISI TRIP 

SYMBOL 
3 PMASE 
OELTA 

SYMBOL. 
3 PHASE 

.WYE GROUNDED 
Y 

SPECIAL IDENTIFIERS 
FC FUSED CUTOUT 

' L E  LOAD BRE.4K 
H MOTOR RELAY 
R REO LIGHT 

YELOlNG/POYER 
RECEPTACLE 

X-5400-E-00380 OVERALL SITE POWER PLAN E0C 

x x x x  - zzzz 
T 
:a 

TRANSFORMER 

LIGHT OESCRlPTlON INDICATES 
WATTS AND VOLTFGE 

PLOT PLAN.SYMBOLS 

480v POWER LINE IEXISTINCI 

4B0V POWER LINE INEWI - 
' 13.2 kV P0UER"LINE 

EXISTING POWER POLE, 

NEW POWER POLE p. 4 

1 

I 

1 

. .  
I 

: RALPH M. PMRSONS CO. PARSONS PARSONS MAIN. INC. - ENGINEERING-SCIENCE. Ih 

CINCINNATI. OHIO 

WASTE UNITS REMEDIATION 
SOUTHERN WASTE UNITS - SITE PREPARATION PACK&€ 

FUcaCI w 

WI.Wc llnc * 

: RALPH M. PMRSONS CO. PARSONS PARSONS MAIN. INC. - ENGINEERING-SCIENCE. Ih 

CINCINNATI. OHIO 

WASTE UNITS REMEDIATION 
SOUTHERN WASTE UNITS - SITE PREPARATION PACK&€ 

FUcaCI w 

WI.Wc llnc * 

GUY WIRE 

DUCT BANK 

' ' ABBREVIATIONS ELECTRICAL 653 
SYMBOLS AND LEGEND 

LCSR ALUMINUM CONDUC'TOR STEEL REINFORCE0 

MESS. MESSENGER 

I I I I I I (SCEP/P0165 
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Id CERTIFIED FOR CONSTRUCTION JUU N/A c 
.I m u n  0.n 

lsIIT UI 9 V M  RRPOSC MSWIOI W l l k S  uo O m  

I 
NOTES 

1. ALL SYMMETRICAL SWITCHES INTERRUPTING. AN0 CUTOUTS UNLESS ARE 13.2uV. NOTEO. IIBKVBIL. 200A.12KA 

ABOVE 

? . .  a. . .  
. .  

- r 

2 '  
" 1 : If ', I '  

. ' z zc-l3:2KV. a 3-I /C  *2 AWG zr-13.2KV. 3 - l l C  .2 AWG ,' +r---l3.2KV.3-l/C -2  P W G .  ' .  . , 

. .  . .  
. . .  . .  . .  

. .  
. . ,. 

. ,  . .  . .  . .  . 
. % .  

. . .  . ... . .. 
. , _ .  

, .  
. .  

. . . .  

. . . . . .  . . '  , ' 

. .  . , . .  . . ,  , . .  
, I  . : : .  .: . , .  ~ - - -  

' ._ l3;2KV FEEOER I A  (EXISTING1 

2. PRIMARY SWITCH AN0 CONNECTION KIT TO EXlSTlffi  SUBSTATION 
NI8-l.AS SPECIFIEO. CABLE AN0 BUS CONNECTIONS SHALL BE OF 
SUFFICIENT LENGTH TO ALLOW RECONNECTION I N  THE FUTURE 

CONNECTION WILL BE TO LOAO SIDE. DOUBLE LUG FEEOERS WITH 
EXISTING LINE SIDE INCOMHINC FEEOERS TO SUBSTATION NIB-I 
PRIMARY BUS. 

TO REVERSE LINE AND LOAD SIDE OF swircn. I.E.CABLE -- - EXISTING UNIT SUSTATION NIB-I 
SEE OWG IEA-445-E-01104 

,,/"' ,--lll2KV FEEDER 4A IEXISTING) : .  . . . 

I 3;: ! . SWITCH 
7 , . . . - - . . 

EXISTING 3. CONDUCTORS INTERMEOIATE HAVE POLES BEEN PROVlOlNG OMITTED SUPPORT FOR CLARITY. ONLY OF OVERHEAO 

LINE SEE OWG '95X-5900-E-00455. 
4. FOR souin PLUME INJECTION WATER SUPPLY.FOR SINGLE 

13.2 .KV 

. .  

I 
400Pl 

I 400E 

a 
LI 

15KV SHIELDED. 133% INSUL I N  5'C ' 

3-I/C 350 KCMlL 6 I - I I C  -2 AWG CU ,GM) 
-- 

. .. 

-POLE .40 

LIGHTNING ARRESTOR LA-40 

POLE *24A 
. .  I .  

'--TAP e POLE 246 roR FUTURE FEEDER ISEE NOTE 4) 

- 13.2KV. 3-WC '336 ACSR 
'MERLIN' 

FUSE0 LOAO BREAK SW.FLB-22 
200E FUSE.NOTE I . 

'-.-POLE -28 . 

\ ,-!3.2KV. 3 - l IC  * 2  ACSR - - . 2 CONTINUED ' 
F4AI-4 /POLE 'IIR ' i/ SPARROW' F4A1-4 

/-POLE '29F BELOW 
F4AI-8 ,,-POLE -29 

F4A1-15~--13.ZKV. 3-I/C '2 AWG 

TFj I@E.NOTE 1 

? t -. .. .;.- _ _  -. - ._ .. (FUTUREI /--POLE *iio 
: IFUTUREI 

rr'. ' BARE AL r -7 .  ! 
FUSEO CUTOUTILIGHTNING 0 b. FUSED CUTOUT~LIGHTNING C 'A FUSE0 CUTCUTILIGHTNING 

Q t ARRESTOR ...- E, IFUTUREl 

FUSEO CUTOUTILIGHTNING 
ARRESTOR FC-29 

- ., 
,A . 

LE .22 
TE 3--'* 

~ f - -  13.2KV. 3-I /C  '2 AUG - BARE CU 
y 

, .  

- -. 
CONTINUE TO CONTINUE TO CONTINUE TO CONTINUE TO 

LIFT STATION NO. 2 WELL HOUSE I 4  LIFT STATION NO. I WELL HOUSE 13 
SEE S I L  PER SEE S I L  PER IFUTUIEI 

SHEET E0003 SHEET E0003 

RarAomp*6Dli 
AoltCloRa *)8 (FUTURE1 

SCEP/P0165 
I 1 I 1 I 1 I I r I 
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L .  I , J  . I , # 8 8 2  I J I v 
U I 

I . .  1 .  

CONTINUE0 FROM POLE .35 
SEE SIC PER SHEET 

NO. E0002 

I 

1, 

2. 

SEE SHEET NO.EB006 FOR PANEL SCHEOULES. 

SEE SHEET NO. E0007 FOR ELEMENTARY OIAGRAMS. 

CONTINMO FROM POLE '31A t29AI 
SEE S I L  PER SHEET 

NO. E0002 

__.___ 

I 

i 
. .  

LIFT STATION PUMP 
PMP-I L IFT STATION PMP-2 PUMP 

IPMP-31 

SINGLE L INE DIAGRAM 
LIFT STATION NO. I 

SINGLE L INE DIAGRAM 
LIFT STATION ITYP.1 NO. 2 (AN0 NO. 31 

. . , .  . 
. . .  

TO POLE 31A I2461 
MOUNTING HEIGHT 9 ' - B  4 

i I'h' CONDUIT 
STANCHION - 

I%'CONDUlT 
STANCHION _II 

/- :;::91: u/ 
WEATHERHEfiO 

6-0' IAPPROXI J 

FIELO FABRICATED SUPPORT RACK 
USING UNISTWT IOA EOUALI I 

I 

T 

OWWING TITLE ELATED OYG NO. YlEl 
IX-5980-X-003201 DRAWING INOEY 1 "mm 

EBB( 

E001 

E006 

E006 

E00C 

G00i 

IX-5400-E-00405 SYMBOLS AN0 LEGENO 

lX-5'300-E-00404 ~ ~ ~ ~ L E 5 ~ ~ : 3 0 '  

IX-5900-E-00379 OVERALL SITE POWER PLAN 

'X-5400-E-00381 PANEL SCHEOULES 

IX-5900-E-00380 ELEMENTARY DlAGRPlMS 

wmu ~ 

.2 K V B O E R S  

1 ~ - 5 q 0 0 - ~ - 0 0 = e  CIVIL - MISCELLANEOUS DETAILS 

MEINATION STARTER 
0 LEVEL CONTROL 
NEL NEMI TYPE ?A 

. .  
UNITED STATES 

DEPARTMENT OF ENERGY 

E RRLPH H. PdSONS CO. - PARSONS PARSONS MAIN, INC. - ENGINEERING-SCIENCE. INC 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
I M  D R A W  P R l P M D  81 

CINCINNATI. OHIO 

SOUTHERN WASTE WASTE UNITS UNITS - SITE REMEDIATION PREPARATION PACKAGE 

ELECTRICAL 
SINGLE LINE DIAGRAMS / ELEVATIONS 

PROCCT N M  

65s ma*Iy: T l l l E  

! II 
I ! !  , I ,  
, I ,  . .  .. 

1 I 
2 ' C . T O  LIFT STATION' ; . * e  

, ' . 'PUMP P M P - I d  i F 1 . C  TO LIFT STATION . 
. .  d - PUMP LEVEL CONTROL , 

3 - l K * 1 4  CU 

I ' C  TO LIFT STATIO1 
PUMP PMP-2- \ . IPMP-31 

.\ 

ELEVATION f i  1 REF 
GROUND ROO 

SERVICE PANEL RACK ~ 3 3 3  ~ 0 0 0 5  
Q LIFT STATION NO. 1 

NTS 

NTS 

I [ SCEP/P0165 I I 
I - 
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NOTES 

I. SEE SHEET NO. E0006 FOR PANEL SCHEDULES. EXISTING 4 m v  
3-I/C -500 KCMlL IALUM.1 AERIAL 
FEEDER FROM AUUT VALVE HOUSE 

3 - V C  '8 CU 6 
I-VC '8 cu GND 

<-Z-I/C '12 CU 6 3 - l l C  .I2 CU 6 
I - I I C  * I2  CU GNO I- I /C -12 CU GND 

P 

3-I/C '8 CU 6 
I - I / C  .8 CU GNO-----" 

3 PHASE 4 WIRE 

RECEPTACLE 
4 m v  TWIST LOCK 

CONTINUE0 FROM POLE .14R 
SEE S/L PER SHEET E0002 

I I ! i !  

TRAILERS 

I I 

!e 
F,) 

PRESSURE 
WASHER 

SINGLE L INE DIAGRAM 
WHEEL WASH FACILITY 

4 8 0 ~ .  i - pn  w s  
STANCHION HOUNTEO 

SINGLE L INE DIAGRAM 
SUPPORT ARE6 

4e0v. i - pn  
100u nPs 

HfiiGnT 8-0' 

PHOTOCELL LAMP WITH @ 
MOUNTING 

I 

'4 TO POLES 146 ON0 148 

z- i ic .8  cu (L -12 cu GNO IIZB VAC 

- 2' CONDUIT 
STANCHION W /  
UEATHERHEAO 
MOUNTING HEIGHT q -0' 

LIGHTING 
%' 

I%' CONOUIT 
STANCHION- 

I 
DRAWING TITLE ELATEO DUG ma WEE 

x000 

E000 

E000 

E000 

E000 

E001 

G002 - 

.- 
X-5900-X-00320 ORAUING INDEX 

X-5900-E-00404 ~ ~ ~ ~ E s ~ ~ ~ ~ ~ A , " ~ ~ E ~ D E R s  

X-5900-E-00379 OVERALL SITE POWER PLAN 

X-5900-E-00381 PANEL SCHEDULES 

X-5900-E-00406 CABLE AND CONOUIT SCHEOULES 

X-5900-E-00376 DETAILS - SHEET 5 

X-5980-G-00368 CIVIL - MISCELLANEOUS - ~ -  DETAILS 

- 

. -  

I I  4 ' 9  (APPROXI 

~T~~~~~~~ 
uEATHERHEAo 

FIELD FABRICATED SUPPORT RACK 
USING UNISTRUT (OR EOUALI STRUCTURAL 
MEMBERS 7 USING FIELD UNISTRUT FABRICATED IOR SUPPORT EOUAL) STRUCTURAL RACK 

MEMBERS 

CERTIFIED FOR CONSTRUCTION alu I I I  w e  p3ft 
. E  I , W D  I on 

un*s M m11 
sw m R V M U  -1 WYnPrm -___- 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
1U5 DRII*Nc PRCP*RtD B I  

RALPH M.PARSONS CO. - PARSONS MAIN. INC. . ENGINEERING-SCIENCE, INC. 
CINCINNFITI. OHIO 

PRdJEcr YIC 
WASTE UNITS REMEDIATIQN 

SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 
D R A W  IIIE 

-%'C 

2 0  AMP 
HEAVY DUTY 
WEATHERPROOF 
PECEPTACLE WITH 
WHILE IN USE COVER' 

ICKT. .3 
GFCl BKR.) 

2 BARE 
ROUND I 

GROUND WIRE 

1 
h 

L 
B;';:Rt"E: 
GROUND ROD 

ELEVATION REF 
SERVICE PANEL RACK e4 E0005 

0 WHEEL WASH FACILITY 
NTS 

GROUND ROD 

ELEVATION /E;F\ REF 
DISCONNECT SWITCH e4 E0005 

B SUPPORT AREA TRAILERS 
NTS 

I 



I 
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NOT I N  CONTRLlCT 

'POLE siniuv COMS 

E : EXISTING POLE 
N = NEW POLE IN M Y  LOCATION.ASSIGNE0 POLE NUMBER 
RL : NEW POLE/NEW LOCbTlW ASSIGNED EXISTING POLE NUHBER + 4.. 
RP = NEW POLE REPLACING EXISTING POLE AT SAME LOCATION. 

RP. i NEW POLE REPLACING EXISTING POLE AT SLHE LOCATION 

OLO POLE REMOVEO AFTER INSTALLATION OF N E W  POLE 

ASSIGNED EXISTING POLE NWBER + 'R' 

ASSICNEO POLE NUMBER IEXISTINC POLE NUMBER MKNOW~I 

' I /  . I-, . 
I \  

480V:'4 AWG CU TRIPLEX 
wiTn %* MESSENGER 

\,. ! 

I 
I 

1 I I , ISCEP/POIGE 
I I 

1. 

2. INSTALL A I20VLC. 250 W A T T  HPS FL@nDLIGHT Y l T H  PHOTOCELL 
ON POLES 14A AND 148. CONNECT TO OP-5. CKT. I. 

3. FOR POLE DETAILS. SEE SHEET E0089. €0010. E0011. E00I2.6 
E0013. 

S L K K  SP&N AERIAL CABLE FROM POLE TO SERVICE PANEL RLCK 

4. EYlSllNG 4 5  POLES 10 BE REMOVEO AFTER NEW 13.2 kV POLE 
L l kE  IS CONSIRUCIEO. NE* 55CLASS I I  POLES WILL BE 
RELSSICNEO SLHE POLE NUMBER Wl lH  *W. IE. POLE 15 YlLL BE 
REMOVEO AN0 REPLACED BY POLE 15R. 

5. PROVIDE NEW OEAOENO GUY as REOUIREO FOR NEW POLE 3~ 
PLACEMENT. 

6. SEE SHEET E0012 FOR CONNECTIONS TO EXISTING 
SUBSTATION NIB-l SWITCHES 4LI. 

7. FOR MOOIFICATION OF EXISTING POLE CONDUCTORS. SEE OETRIL I 
ON SHEET E0009. 

8. DISCONNECT AM)  REMOVE EXISTING 480V TRIPLEX SERVICE FROM 
POLE ' I 1  BACK TO POLE '16. MAINTAIN EXISTING 480V SERVICE 
TO WEST SEEPAGE COLLECTION PUMP [POLES 1-10 6 16-251. 

11. SITE PHASING snaLL BE AS FOLLOWS: 

NORTH/SOUTH POLE LINES 

EAST WIRE - PHASE A 
CENTER WIRE ~ PHASE B 
WEST WIRE - PnasE c 

EASTlWEST POLE LINES 

NORTH WIRE - PHASE A 
CENTER WIRE - PHASE B 
SOUTH WIRE - PHASE C 

ELATE0 OWG ND. ORAWIM TITLE 1s: 
?X-5400-X-00320 ORMdING INDEX -_ 
?X-5900-E-00405: SYMBOLS AND LEGFNn 

jX00! 

- 
?X-5900-E-004071 DETAILS . SHEET 2 IFRR! 

311cI N/A 

1 c  - 01m 

rws u) D m  

bhd CERTlFlEO FOR CONSTRUCTION 

- 
m ( I I 6 € Y N u I F . s T M c  D(EW1Dt 

~ _ _ _ _  
UNITED STATES 

DEPARTMENT OF ENERGY 

PARSONS 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
I r n  oRa*wo PmPIRzrJ 8" 

RRLPH M. PARSONS CO. - PARSONS MAIN. INC. - ENGIMERINC-SCIENCE, INC 
CINCINNATI. OHIO 

PRo+CI wy 
WASTE UNITS REMEDIATION 

SOUTHERN WPSTE UNITS - SITE PREPARPTION PACKAGE 
ELECTRICAL O ~ A W  n i i r  b 57 

OVERALL SITE POWER PLAN 

' a L i f i  m104197 $EZk,+r6,-- MII - 9  J.L.COOPER M D D W  ( n / m ,  bll 
Aa DAW 1 

iflrsc *o YlW I Y*r IN.* 
I _. 

I '  : 180-8' 
r m r o  w m v u  r c w  ~ C I  NU mim rim mx 

N i A  20400 



I 
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I .  

S U B - T O T A L S  

i 

! 
i 
I 

0 0  
S U B - T O T A L S  _- __ NEUTRAL BUS 

I00 I80 

L I  LZ LI LZ 
-- 

'. E 

F 

P A N E L  D P - 1  

ll P A N E L  DP-3 II 
VOLTAGE : IZWZ~BV 

MAIN B K R :  40A LOCATION I LIFT STATION NO. 3. SEE SHEET NO. E 0 0 0 3  &NO E 0 0 0 5  

MOUNTING I RACK MOUNTEO MINI POWER ZONE 

REMARKS . I . INOICIITES 6Mfi CFCI CLaSs a. .. INDICATES 30Hfi CFCi mass B 

1 TOTAL WATTS 1 1  '100 TOTAL WATTS L 2  :180 TOTAL WATTS ,280 I 

DIRECTORY 

. .  I . . .  I '  v : I 

~ 

P A N E L  DP-2 
VOLTAGE I 1 2 0 1 2 ~ ~  REMARKS I I. - l m i c a r E s  6144 CFCI mass I(. INDICATES 3 0 ~ a  CFCI cmss E 

LOCATION : L I F T  STATION NO. 2. SEE SHEET NO. E 0 0 0 3  &NO E 0 0 0 5  MAIN BKR i 40a 

MOUNTING I RACK MOUNTEO MINI  POWER ZONE 

DIRECTORY 

TOTAL W A T T S  L1 2100 TOTAL WATTS L 2  : I ~ B  TOTAL WATTS 1 2 8 0  

, 

I 

. .  

I , -. 

M U L U P  
W C I  WI M 

I I I SCEP/P0165 

I .  

. NOTES 

. . .  
. .  \ . .  . 

... 
. I  

? ' I .  . _.  . ' . . , . _  . . . .  ; ...... ?'.:. . . .  
. . . .  . .  . . . . .  

' . .  
. .  . . . . . . . .  

ELIITED OrC, NU. 1 ' LlRnYlNG TITLE S H K  

!X-5q00-X-003201 ORPlWlNE INDEX 

CERTIFIED FOR COHSTRMTION 

""YS *o 0.m 
IpIL(PuyM*RIpoy UYIIPIIU 

UNITED STATES 
DEPARTMENT OF ENERGY 

:ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
T u 5  M A C .  W l P a t D  B" 

PARSONS 
E RKPH n PRRSDNS ca ~ P~RSONS HAIN. INC. - ENGINEERING-SCIENCE, IN. 

CINCINNATI. OHIO 
I * ) ( L I C I W y  I 

WASTE UNITS REMEDIATION 
OUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 

ELECTRICFIL miwc rinr bsg 
PANEL SCHEDULES 



305 

306 

307 

308 

309 

310 

P W  INTERNAL 
MOISTURE 

I 

HI-LO PAK 
SOLID STATE 
HOLDING RELAY 

g l  

PUMP RUN 
M-PMP3 
-I, 6 311 I PUMP RUNNIM, 

INOICATOR 

'X-5900-E-00405 

'X-5900-E-00377 

'X-5900-E-00379 

E001 SYMBOLS AND LEGEND :f:$g nrAGRAMs~'3ELEvAr'oNs EBB( 

E001 OVERALL SITE POWER PLRN 
TATION NO. I. 2, 

8 0 2  
I I L I 

EouiPMENr NAME : L I F T  STATION NO. 1 PUMP PMP-1 
EOUIPMENT M1. : PMP-1 
S I L  SHT. NO. 
PLAN SHT.NO. L E0005 
PREFIX WIRE NUMBERS WITH PMPI- 

I E0003. E0012 

J I J I V 1 
EOUIPMENT NAME 8 LIFT STATION NO. 2 PUMP PMP-2 
EOUIPMENT NO. : PMP-2 
S/L SHT. NO. 
PLAN SHT.NO. : E0005 
PREFIX WIRE NUMBERS WITH PMP2- 

I €0003, E0012 

I .  n 

NOTES 

I . . . -  . .  
. .  

S/L SHT.NO. I E0003.E0012 
PLAN SHT. NO. : E0005 
PREFIX WIRE NUMBERS WITH PMP3- 

1 

M-PMP3 OLS 301 L k k F o  600 
I 

I 
- 

302 L L < & O T O  - a, - 
303 K<+o*o 13 0 

I I  
- 

201 'L:+o?o 606 M-PMP2 OL'S T I  

Y - 
202 '1-CkTo " - 
203 K<+o*o ,. - 

I04 

105 

106 

107 

108 

I09 

I10 

111 

MOTOR 
CONTACTOR 
311 

MOTOR CONTACTOR 
111 

PUMP INTERNAL 
MOISTURE 

205 

206 
HI-LO PAK 
SOLID STATE . I 
HOLDING RELAY 

N.O. OUTPUT [PUMP DOWN FUNCTION) 
GEMS HI-LO PAK *I12296 OR EOUAL 

am RUN LIGHT MOUNTED IN 

210 ELECTROOE 

MOTOR 
211 

CONTACTOR 

CONOUCTIVITY LEVEL SWITCH 
I20V INPUT. I AMP OUTPUT , 
N.O. OUTPUT (PUMP DOWN FINCTION 
GEMS HI-LO PAK '112296 OR EOUA 

N.O. OUTPUT IPUMP DOWN FUNCTION 
GEHS MI-LO PAK .I12296 OR EOUA 

NOTE: 
HIGH LEVEL ni-Lo PAK. H-0-a SWITCH 
ELECTROOE 

(START) ELECTRODE 

ELECTRODE 

I.YICI 

MI-LO PAK. H-0-6 SWITCH 
LNO RUN LIGHT MOUNTEO IN HIGH LEVEL 

ELECTRODE g s ~ f i ~ ~ )  I 1 LOW LEVEL ENCLOSURE WITH STARTER 
ELECTRODE 

rnUUnY (STOP) "_. .. .-.. 
ELECTRODE 

. .  

PUMP RUN 

PUMP RUNNING 
INOICATOR LIGHT 

M;P;F = I 
211 

, \  

PUMP RUN 
I PUMP RUNNING . 

INDICATOR LIGHT 

POLE MOUNTED TRANSFORMER CONNECTION 
EOUIPMENT NO. I ALL POLE MOUNTED TRANSFORMERS 
S/L SHT.NO. : E0002 
PLAN SMT.NO. I E0005 

HIGH VOLTAGE a 
B 
C 

I J 
J J 

HI H2 HI H2 HI H2 

X I  x2  X I  x2  X I  x 2  

b 1 1 1 1 

i O U  VOLTAGE 

OELTA-WYE 
SUBTRACTIVE POLARITY 

1 vz 

NOTE I INSTALLER SHALL CONFIRM OESIGNATIONS W I T H  VENDOR SUPPLIED INFORMATION. 

CERTIFIED FOR CONSTRUCTION N/A b i d  JNl 
A I  r- mlI 
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UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
IUS D R A W  M P A R f D  BY 

: RALPH H. PWSONS CO. - PARSONS MAIN. INC. . ENGINEERING-SCIENCE, IN( 
CINCINNATI. OHIO 

pI)(LCCl *Ly 

WASTE UNITS REMEDIATION 
SOUTHERN WASTE UNITS - SITE PREPARATION PACKAGE 

DR*m 1IPf 

ELEMENTARY ELECTRICAL DIAGRAMS 6s) 

wmo ULTR WlLai 
, m c i c r a n w m  

SCEP/P0165 , 
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NOTES 

I 
I '  

-- 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

lRNALD ENVIRONMENTAL MANAGEMENT PROJECT 
IM Wx).WHc PRCPKQD (I7 

RALPH H. PbRu)NS CO. - PLRSONS HLIN. INC. - ENCINEERING-SCIENCE, INC. 
--,,lo ' 1 CINCINNATI. 

FI F r T R I C A L  
T SCHEDULES 

. . .. 
CABLE A N D  CONDUI 

F 
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I 

I I I I I ". 4 .  . .  . 
. .  I . .  

I I 0 

NOTES 

1. FOR HIGH AN0 LOW LEVEL PROBE SETTINGS AN0 PUMP STATION 
DETAILS. REFER TO CIVIL SHEET GEE13. , 

. -  

2. BEFORE REMOVAL OF POLE IUNLNOWN NUMBER) REMOVE EXISTING 
DISCONNECTED POWER ITRIPLEX WITH MESSENeERI BACK TO ZNO 
POLE TO NORTH. COIL TAPE. AN0 DEAD-END GUY IDETAIL 12 E0011 

TO IST POLE TO NORTH. 
a i  TnaT POLE 1 2 ~ 0  %LE TO m r w .  REMOVE s ier ic LINE' BACK 

L. 2 CONOUIT Am 
YEATHERHELD 

RUN SLACK LINE 
TO POWER POLE 1 1 1  
OR NEXT TRAILER I-) TYPICAL TRAILER 

3. SEE SHEET E0011 FOR MATERIAL LIST. 

4. SECONDARY CONDUCTORS ON POLE 3% ARE FUTURE.BY OTHERS. 

\ 

I 
0.- 2256. 480V. 3 PH OISTRlBUTlON PANEL 

FURNISHED WITH TRAILER 

MOUNT 18 -8' 
MINIMUM TO 
FINISHED GRADE 

i I FINISHED GRAOE 

< 

TOP - POWER TRI-PLEX 
wirn MESSENGER , 

-BOTTOM - SIGNAL CABLE wirn 
MESSENGER 

POWER TRI-PLEX 
WITH MESSENGER 
EXISTING WEATHERHEAD 

@@---- 

I 

IT0 PANEL IN BLOC 1801 

YnTF, 
. .  

ELEVATION a REF 
TRAILER MAST wq E m l Z  

NTS 

EXISTING T ~ I ~ O E T A I L  CONDUCTORS I S  FOR THE ONLY. PURPOSE OF SHOWING 

FOR 13.2KV OVERHEAD CONDUCTORS SEE OVERALL 
SITE POWER PLAN AN0 POLE ELEVATIONS. 

I 

COMPRESSION TYPE 
ITYPICAL~ 

BAIL CLAMP 
CONDUCTOR 

Til I 

DETAIL a REF 
SUBSTATION A R E A W q  E 0 8 8 5  

EXISTING 
NTS 

Y I 

REF ELEVATION POLE 31 

NTS 
wq /o\ E 0 0 0 5  

FINISHED GRADE 

7-6' IMINIMUMl 

MIN 6 STAPLE 

. ' . BUTT VIEW . .  

E 

DEPARTMENT -OF-- ENERGY 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

F 
SECTION 

LIFT STATION MANHOLE 
NTS 

DETAIL 
STRAIGHT FITTACHMEN 

TYPE PINS E0813 
NT9 NTS 

USE ON POLES AS R E W I R E 0  
USE ON POLES REOVIREO 
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I 

NOTES 

. .  
. .  

. .  
, .  

EXISTING 
5 0 0  w/W KCMIL MESSENGER-.., TRI-PLEX 

TRANSFORHER GROUND 

EXISTING 
4s POLE----.- -. 

. 

ELEVATION f i  REF 
POLtTs25R WE E0005 

2. SEE SHEET E0011 FOR MATERIAL LIST. 

3. SEE SINGLE LINE DIAGRAM DRAWING 92X-5908-E-00404 FOR 
POLE 36 TRANSFORMER SIZING. 

I ib-- 1 

/- -@ 

ELEVATION REF 
POLFTs12R E0005 

~ il ! 
I 

EXISTING 4 5  POLE --, ' ' . FINISHED ! fGRADE 

I! 
!i 

ELEVATION REF 

POLES 17. 18. 19. eu tlduw' 

20. & 21 
NTS 

ELEVATION ,€T& REF 
POL\:s23R 10 E00B5 

E 0 0 l  

E00e 

E001 

2X-5900-E-00379 OVERALL SITE POWER PLAN 

2X-5900-E-00382 DETAILS - SHEET I 

?X-5900-E-00408 DETAILS - SHEET 3 

ELEVATION REF 
POLE 26; 30. & 3 3 w 0  E0a05 

NTS 

e m 

TRANSFORMER 

I 

I rliJj 

UNITED STATES 
DEPARTMENT OF ENERGY 

:ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

PARSONS 

* N/A 

*I r u o  8.m 

Yn*1 Io mrr 

CERTIFIED FOR CONSTRUCTTON 

KI1LOIRV19011RUWS5 KYPPRY 

- 

IM W l W  M P I R t D  BI 

E RALPH M. PESSONS CD. - PESSONS MAIN, INC. - ENGINEERING-SCIENCE, IK 
CINCINNATI. OHIO 

SOUTHERN WASTE WASTE UNITS UNITS - SITE REMEDIATION PREPARATION PACKffiE 
PRo*CI HYL 

ICONDUIl TO BE ROUTED 
81 FIELD QS REOUIREDI 

ELEVATION REF 
POLE 28. 33 w0 EOO* 

NlS  

ELEVATION REF' 
POLES 15R. 32. 34 wB 

NTS 
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i 

I .  

" 
-4  AWG CU TRI-PLEX WITH ,;"-%' EHS MESSENGER IPOLE 36)  

. . r  __ 
& 31AI 

BONO SWITCH OPERATOR 
TO POLE GROUNO -- 

p* FINISHED CRAOE-\ 

EXISTING 4 5  POLE 
(POLE 17 ONLY)----- 

r G R 0 U N D  PLATE 

ELEVATION ,t2?i?, REF 
POLE 3A. 2%. 3 l A w l  E0085 

Q- 
U T 9  . -  

ELEVATION /Eis\ REF ELEVATION REF 
POLE 40 0011 E0005 POLhs13R E 0 0 0 5  

NTS 

LIST OF MGTERlPL 
ITEM/ REO 0. I DESCRIPTION 

1 FLEXIBLE BRAID AN0 CLAMPS FURNISHEO 61 MANUFKTURER - %  

E0013 

DETAIL REF 
NTS E0011 E0010 

E0013 

SAG AND TENSION TABLE 
200-FT HAXIMUM SPAN - 28.5' INITIAL SAC A T  60 OEG F 

INITIAL STRINGING SAG AND TENSION FINAL sac ~ N D  TENSION 

COWCTOR ULTIHATE CONOUCTOR YElWT PER 15 LEG F LOADING 15 DEG F 3 0  OEG F 60 LEG F 90 OEG F I20 OEC F I5 DEG F 60 DEG F 120 M G  F 
ACSR 8WE STRENGTH AREA 1000 FOOT 

IKCM OR aut) ILBI ISO INI (LE) s T 2 ULT s T s T s T s T 

-2 ISPNWOWI 2.858 0.8688 91 3 44.4 I El5 I 29.2 16.6 I338 19.71 277 ZE.51 195 34.6 I 151 43.8 I 128 19.3 I 289 32.4 I 170 4 6 3  1 122 

s = SAG IN INCHES 
T = TENSION I N  wuH)S 
16/11 : STRRWS 
AVERAGE SPAN = 1166 FT 
RULING SPAN = 182 FT 
MAXIMUM SPAN : 208 FT 

s T s T s T s T 

HEAVY LOAOINC AREA. NESC CZ 

MATERIAL LIST 
Q POLE. CLASS 2. PRESSURE TREATED. SOUTHERN YELLOW PINE. 

@ GRWNO WIRE CLAMP. USED TO ITTACH STATIC WIRE TO BAYONET. 

@ CROSSARM. 3%' x 4% L 8 -W, PRESSURE TREAlEO OOUGLAS FIR. 

@ CROSSIRM BRACE. 5 -3' LONG x Y-6' DROP. HOT DIP GALVANIZED. 

TO BE INSTALLED PER PARSONS SPEC -16370.SEE NOTE 5 

Q sTaTic WIRE SUPPORT. STRAIGHT E ~ O N E T  TYPE. 

@ STATIC WIRE SUPPORT. CORNER BAYONET TYPE. 

@ THIMBLE. FOR STATIC WIRE OR MESSENGER WIRE OEAO-END. 

@ ~ ~ : A ~ P : u ~ Y ~ ~ D : : : c N ~ ~ ~ ~ w ~ ~ ~ ~ ~ N ~ ~  DLI&&I~HaPE 

REOUIREO 

@ GUY GRIP, FOR STATIC WIRE. PREFORMED WIRE TYPE. 

REOUIREO. 

@ SECONOARY RACK FOR 4 WIRES.MEOlUM DUTY WITH INSULATORS, 

@ TERMINATOR. 15 KV. SIZE0 TO FIT INSULflTION OIAHETER. 

@FOR GUY INSTALLATION. SEE DETAIL 12 ON THIS ORAWING. 

@ CABLE SUPPORT. CONOUIT TOP. OU~DOOR. WATERTIGHT. 

@ CLAMP. SUSPENSION. FOR %MESSENGER. 

@ EYENUT. %'BOLT 010. 

-4 IFUTURE) COMMUNICATIONS CABLE. LASHED 

F I L L  WITH PEGLING COMPOUND 

TO %'MESSENGER. SEE NOTE 4. 

@ STAPLE. COPPERCLIO. IW LONG. 

@ GROUNO ROO. OIAMETER I 10 LONG. COPPERWELO INSTALLED 

@ BOLTS. DOUBLE ARMING. SOUARE NUTS. WOlA.  x LENGTH AS REOUIRED. 

@$ &:;fMEK:W;,XB. STANDARD CONSTRUCTION. GALVANIZE0 

@ -2 AWG. ACSR CONOUCTOR. 

@ ARMOR ROO. FOR USE ON '3-7. THIS MATERIAL LIST. 

12' MIN. BELOW FINISHEO GRADE. 

OlSTRlBUTlON TYPE OEAO-EN0 GRIP. FOR USE ON 

I CONOUCTOR TIE ROO FOR ACSR CONCUCTOR TO 'F'NECK PIN 
TYPE INSULATOR. SIZE TIE RODS TO F I T  OVER ARMOR ROD 
ASSEMBLY. 

@ AERIAL POWER CONOUCTOR. ' 2  AWG. ICSR. 'SPARROW'. 

@ ~ ~ : ~ " d , " i ~ i N " d " s ' P R " : ~ ~ ~ H S ~ ~ E ~ 5  S,TfgURAL ROPE WITH A MlNlMUW 

@ -2 AWG BARE CU. 

@ COMPRESSION GROUNO FITTING. 

@ -2 AWG. BARE SOLID COPPER GROUNO CONDUCTOR. @ tYR:ARDE ~t~~M~k~CLl$ ~~O&Oi?~IDE. I 8 4 '  LONG. 

@GUY AN0 LOA0 PLATE. W /  ANGLE THIMBLE EYE BOLT. 

@ - 4  AWG. BARE SOLI0 COPPER GROUNO CONOUCTOR. 

12 'D IA .  HELICAL SCREW TYPE GUY 6 h w O R  WITH MINIMUM PULLOUT 
CAPACITY OF 2 3 0 0 0  POUNDS. 8 

@NOT USED. 

@ W THREAOED ROO WITH NUTS. LENGTH AS REOUIREO. 

@ GUY STRAIN INSULATOR. ANSI CLASS 54-4. FOR #'GUY WIRE. 

Q ;R+o;o;:; ;m;;r W E ~ P L % ~ ~ B L E  IRON. GAL VANI ZED 

@ LASHING WIRE CLIP. SIZE AS REOUIREO. 

46 TRANSFORMER POLE MOUNTEO THREE 3 7 5  KVA 13.2KV - 480V. 
1 PHASE.WI i - 2 1/24 TAPS ABOVE A i 0  2 - '2 112% TAPS 
BELOW. OIL FILLED. 

Q 

43 c o a i  BREAK swiTcHI. 

IgXAWW&; $;;I;W) ;;;EF~~rNTED. MANUAL. GRNG OPERATED 

600A 15KV 3-PH 20 KAYMME POLE MOUNTEO. MANUAL. GANG OPERATED 
. .  

@ AERIAL POWER CONOUCTOR. 336 kcmxl. ASCR. 'MERLIN'. 
, . . ' . :  

~ 

1 I I 
' ISCEPIPOIGF 

I 1 I 

NDTFS 

1. INS1 ALL SOIL ANCHORS ACCOROING TO MANUFACTURERS 
INSTRUCTIONS. DEPTH CALCULATION BASED ON SOIL DATA FOR 
MINIMUM BLOW COUNT OF 7. I F  BLOW COUNT I S C E S S  THhN 7 
THEN CONTACT FOF. 

3. ADJUST ELEVATIONS OF EXISTING POWER/SIGNAL Ca6LEtSI AN0 
GUY TO THOSE SHOWN. 

4. PLACE SIGNnL/COMHUNICATIONS CABLE SIX I61 F E E l  MlNlMJH 
BELO* 13.2KV POWER LINE COhOUZIORS~ FObR 141 FEFT MINIM& 
BELOW 600V LOR LESS1 POuER CONOUCT6RS~ AND T*O 121 F E E l  
MINIMUM BE-Ow POLE-GUV AITICr lHEhlS.  

5. SEE SHEET NO. E 0 0 0 5  'POWER POLE COOROINATES - POLE 
HEIGHTS'FOR POLE LENGTHS. 

I I l l  

J N/A Is/& CERTIFIED FOR CONSTRUCTION 

* r  m- D 1  

*,iMS Lo O l l t  - 6sLT w R16W RRmoy C ( I C I R T D I  

UNITED STATES 
DEPARTMENT OF ENERGY 

i RALPH H. PARSONS CO. - PARSONS PARSONS MAIN, IN. - EffiINEERING-SCIENCE. INC. 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
ins ORAM MPMO 81 

CINClNNflTI. OHIO 

WASTE UNITS REMEDIATION 
PmJcCl N Y L  



NOTES 

1. EXTEND SLAB 6' THICK. 6 'EAST TOWARD POLE - 4 0  AND l ' -6 '  

2. 

NORTH AS INDICATED. SEE G0020. DETAIL 8. 

DIMENSION TO BE A I  LEAST CABLE BENDING RADIUS PROVIDEO BY 
CABLE MANUFACTURER. MINIMUM l'-6'. TOP HAT TO BE l'-e HICK 
2 ' x  2'. 

5'LIOUIOTIGHT FLEX CONDUIT 
NOTE 2.3 

TOP 
HAT A T 0  POLE '40 EXISTING 1: - - 

-VNISTRUT CONDUIT SUPPORT 
3. CDNNECT LINE SIDE OF SWITCH TO LINE SIDE OF EXISTING 

SWllCH USING CONNECTION KIT FROM SIEMENS-lTE AS 
SPECIFIED. CONNECT P R l M W l  CAELE TO LOA0 SIDE OF SWITCH 
W I T H  MEDIUM VOLTffiE STRESS CONE TERMINATIONS ALLOW 
SUFFICIENT CABLE FOR FUTURE CONNECTION TO LOA0 SIDE OF 
SWITCH WITHOUT REMOVING CABLE FROM POLE *4E. 

EXISTING 
SWITCH 
FOR I6  

EXISTING 
SWITCH 
FOR 4 a  

13.2KV. 6 0 0 6  
SWITCH 4A1 FUTURE 

4. FOR HIGH AND LOW LEVEL PROBE SETTINGS AND LIFT STATION 
OETAILS SEE CIVIL SHEET NO. G0013. 

. . .  . , . .  
* .  . .  . .  

, .  . :  ,'. .. 
, . .  . .  . . .  

, . .. . .  . , .  . .  . .. 
: ; .".' . 

,:>" . ' 
. .  

SWITCHGEAR PLAN 
NTS 

ELEVN$sTION 3 

SLACK SPAN :-I/c -8  cu a 
I - I / C  *8 CU GND FROM POLE 34 
TO YEATHERHEAD AT SERVICE R A C K 7  

POLE .I40 W I T H  

FRONT OF SERVICE PANEL RACK ON 
FIELD LOCATED CONCRETE PA0.SEE 
G0020 DETAIL 7 
POINT RADIOLOGICaL FACILITY CONTROL TRAILER 

, .' 
RETENTION 
"'IN 'I TO POLE -36 

? 

2'C IPVCI. 3-1lC .4 b I /C  *B GNO 

... 

TO POLE '34 

LFRONT OF SERVICE PANEL RACK ON 
FIELO LOCATED CONCRETE PAD.SEE 
G0020 DETAIL 7 

I 

DETAIL  REF 
SUPPORT A R E A W 2  E0885-  

TO POLE '13R 

NTS 

DETAIL f27 REF 
WHEEL W A S H W 2  E0005 

NTS 

DETAIL' REF 
LIFT STATION N0.1 W2 C 0 V K  

NTS 

i? RETENTION BASIN -2 
IP2KV. 3-I/C 
-2 ACSR ' S P A R R O W ' 7  

CERTIFIED FOR CONSTRUCTION 

6YL OR A n 5  RWDsr MVyIRIrn 

UNITED STATES 
DEPARTMENT OF ENERGY 

ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
IUS DRAWHO PRCP#FSD BI 

FINISHED GRADE 

T-- f 
9 X P L A S T I C  WARNING TAPE 

TO POLE. V B  / 
RETENTION 
BASIN -3 

. (PVCI. 3 - l l C  -8 CU 6 I l C  '12 CU GNO 
0 I'C IPVCI. 3 - l l C  '14 (LEVEL PROBE) 
.LD ROUTE BETWEEN STP.RTfR AN0 L I F T  
ATION I N  CONCRETE IRED1 DUCT BANK 

ONT OF SERVICE PANEL RACK ON 
LO LOCATED CONCRETE PA0.SEE 

0 2 0  DETAIL 7 

4. Y - ~ * O E E P .  SEE SECTION n THIS o k .  

*4/0 BARE COPPER 
GROW0 WIRE ' 

, ' / e S A N O  
I 'C IPVCI.3-l/C -8 b I /C *I2 GNO 
AND I'C IPVCI.3-IlC * I 4  (LEVEL PROBE1 . 
FIELO ROUTE BETWEEN STARTER AND LIFT 
STATION I N  CONCRETE IRE01 DUCT BANK 
MIN. 3'-WOEEP. SEE SECTION A THIS O h .  

FRONT OF SERVICE PANEL RACK ON 

G0020 OETAIL 7 

. . .  

FIELD LOCATED CONCRETE pno. SEE 
. .  

POLE -2% 

IVC ' 6  CU b I / C  '8 CU GNLI 
K SPIIN TO SERVICE RACU "se MESS. 

.E *31A 
, .  . .  

, .  

. I . .  

TO . .  
. .  

POLE 
. .  , . .  

. .  

. .  , ' .  ' 

. -31 
SLACK I - I I C  * E  SPAN CU 3 - l l C  CND FROM .6 CU POLE L -2% 

TO WEATHERHEM) AT SERVICE RACK 

6 

LIFT STATION N0.2 
DETAIL REF 

. . . .  
. .  

LIFT STATION N0.3 e E 0 0 8 5  
NTS 

. . .  . . .  . .  
. .  

. .  
. . . .  . 

I I I I I I ISCEP/P0165 



r- 4 

I I J ? 1 . .  . : u , I . .  . .  I J . .  . . .  , . .  L ., . .  . .  
. .  

I I u8 0 2  
NOTES 

I .  SEE SHEET E0011 FOR MRTERlPlL LIST 

. . .  

a WHEEL' wnsn FC~ILIT; 
V I % '  - 4  RUG EHS CU MESSENGER TRI-PLEX '. 

7lNC 500 KCMIL 

FROM POLE 14 

TO.WEATHERHEa0 6 T  
RPlOlOLOGlCRL CONTROL 
POINT FP~CILITY TRAILER 
2 - m  .a RUG cu 
W I % '  EHS MESSENGER 

FINISHED GRPlOE -7 

.- ---*- 
ELEVATION REF 

3R E0013 E 0 0 0 5  ELEVATION REF 

POLE 14A e3 E0005 
NTS 

FINISHED 

h 

EXISTING 500 KCMIL 
TRI-PLEX WITH 
H' MESSENGER- 

TO POLE za 

-. . 

A 
ELEVATION ,€Tb REF 

POLE 2:: & 2 4 A e 3  E0005 

\-- 3-1IC -410 LUG CU . .  . 
, :&!<k%!!E%R' , . , ' 

FOF-CONSTR./OFFICE 
TRRILER 

CERTIFIED FOR CONSTRUCTION bu I NIPl kht 
l r  r B - 0  DI, 

YnLs yo 01ir 
m m  KMDI F.nmsT o(MpIDI 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

'ERNALD ENVIRONMENTAL MANAQEYENT PROJECT 
IHS D R A W  W P M D  BY 

: RALPH H. PARSONS CO. - PARSONS HAIN. IN. - ENCINEERII(G-SCIENCE. IW 

TRRNSFORH 

FINISHEO GRRDE 

ELEVATION m\ REF 
PO$Fs35 E0013 EBB05 

CINClNNFtTI. OHIO .. ._. . 

WASTE UNITS pRo+Cl REMEDIATION YLY 

SOUTHERN WASTE UNITS - SITE PREPARATION PlCKACE 

w 

ELEVATION REF 
P O L k S l 4 B  13 E 0 0 0 5  ELEVATION ,E%, E0013 E 0 0 0 5  REF ELEVATION REF 

POLES 22 e 3  E 0 0 0 5  PO$$s 27 
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