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Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - 5HRE-8J 
77 W. Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5 th  Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

OPERABLE UNIT 1 SUBMITTAL OF DRAFT PRELIMINARY ENGINEERING PACKAGE 

Reference: Letter, J. Reising to  J. Saric and T. Schneider, "Integrated Remedial 
Planning," dated October 12, 1995. 

In accordance with the approved Remedial Design Work Pian (RDWP) for Operable Unit 1 
(OU1 I, this letter transmits the Draft Preliminary Engineering Design for review and 
comment. The submittal contains the following seven elements identified in the approved 
RDWP for OU1: 

0 Plant Facilities Design Criteria Document; 

Plant Facilities Engineering Description; 

0 Equipment' Specifications: 

0 Site Improvement Plan; 

0 Construction Schedule; 

Excavation,-Plan; and 

0 Transportation and Disposal Plan. 
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The RDWP for OU1 also called for t he  submittal of a Site Restoration Plan. However, in 
accordance with agreements and understandings concerning the  Integration of Remedial 
Actions at the  Department of Energy, Fernald Area Office (DOE-FN), (Ref 11, an overall 
Site Restoration Plan will be submitted pursuant t o  the  design process presented in the  
forthcoming Operable Unit 5 (OU51 RDWP. 

The DOE-FN is continuing its ongoing work to  refine and complete this design. The EPA 
comments will be addressed in a Comments Response Document (CRD) and incorporated 
a s  appropriate into the  Pre-Final Design submittal scheduled for March 21, 1996. 

If you have any questions or comments, please contact Dave Lojek at  (5131 648-3127. 

Sincerely, 

FN:Hall 

Enclosure: As Stated 

cc wlenc: 

K. H. Chaney, EM-4231GTN 
B. Skokan, EM-423/GTN 
G. Jablonowski, USEPA-V, 5HRE-8J  
Manager, TSPP/DERR, OEPA-Columbus 
F. Bell, ATSDR 
D. S. Ward, GeoTrans 
R. Vandergrift, ODOH 
S. McClellan, PRC , 

R. D. George, FERMC0/52-2 
T. Hagen, FERMC0/65-2 
AR Coordinator, FERMCO 

cc w/o enc: 

J 

Johnny W. Reising 
Fernald Remedial Action 
Project Manager 

<-. 
\ C. Little, FERMCO 

M. Yates, FERMCO 
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Reference: Letter, J. Reising t o  J. Saric and T. Schneider, "Integrated Remedial 
Planning," dated October 12, 1995. 

In accordance with the approved Remedial Design Work Plan (RDWP) for Operable Unit 1 
( O U 1  I, this letter transmits the Draft Preliminary Engineering Design for review and 
comment. The submittal contains the following seven elements identified in the  approved 
RDWP for OU1: 

Plant Facilities Design Criteria Document; 

Plant Facilities Engineering Description; 

Equipment Specifications; 

Site Improvement Plan; 

Construction Schedule; 

Excavation Plan; and 

Transportation and Disposal Plan. 
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The RDWP for OU1 also called for the submittal o f  a Site Restoration Plan. However, in 
accordance with agreements and understandings concerning the integration of  Remedial 
Actions at  the Department of  Energy, Fernald Area Office (DOE-FN), (Ref 11, an overall 
Site Restoration Plan will be submitted pursuant t o  the design process presented in the 
forthcoming Operable Unit 5 (OU5) RDWP. 

The DOE-FN i s  continuing i ts  ongoing work to  refine and complete this design. The EPA 
comments will be addressed in a Comments Response Document (CRD) and incorporated 
as appropriate into the Pre-Final Design submittal scheduled for March 21, 1996. 

If you have any questions or comments, please contact Dave Lojek a t  (513) 648-3127. 

Sincerely, 

FN:Hall 

Enclosure: As Stated 

c c  wlenc: 

K. H. Chaney, EM-423/GTN 
B. Skokan, EM-423/GTN 
G. Jablonowski, USEPA-V, 5HRE-8J 
Manager, TSPP/DERR, OEPA-Columbus 
F. Bell, ATSDR 
D. S. Ward, GeoTrans 
R. Vandergrift, ODOH 
S. McClellan, PRC 
R. D. George, FERMC0152-2 
T. Hagen, FERMC0165-2 
AR Coordinator, FERMCO 

c c  w/o enc: 

Johnny W. Reising 
Fernald Remedial Act ion 
Project Manager 

C. Little, FERMCO 
M. Yates, FERMCO 



,E-:016 8 
OU1 Preliminary Design Package Contents 

Deliverable I Components I Content 
2ACKAGE I 
~LANTFACTLITES 
DESIGN CRITERM 
'ACKAGE 

3QUIPMENT 
~PECIFICA~TONS 

irn 
MPROVEMENT 
'LAN 

Design Criteria Document 
@CD) 

ARARs and TBC 
Requirements Tables 
(Appendix A of DCD) 
Results of the StudiesA'ests 
Relevant to Remediation 
System Design 
(Aumndix B of DCD) 

Documents the specific criteria which affect the design, including all 
pertinent DOE orders, engineering design codes, standards and 
requirements, etc. 

Discusses how the ARARs and TBCs are addressed through the 

- 
Summarizes the results of studies, reports, andor evaluations in 
support of the design. (Does not include detailed results Erom DEEP 
these are included in the Preliminary Technical Summary of DEEP 
Test Data). 

procesS Description 

Control Philosophy 

Describes the operation and process used to treat the waste, including 
wastewater handling as shown on the Process Flow Diagrams. 
Covers the general operating and control philosophy for the design, 
including a description of the instrumentation concept, operation, and 
process control on a system-by-system basis for each process shown 
on the Process Flow Diaenuns. 

Mass and Energy Balances Includes Mass Balances for Pit 6 (which q also included on the 
Process Flow Diagrams). The other Mass and Euergy-lhlanca wilk 
be included in the Pre-hal Desien Package. 

Process Flow Diagrams Includes process flow diagrams for waste retrieval, waste 
preparation, drying and off-gas treatment, and dried waste blending 
and loadout. Also includes mass balances for Pit 6. 

These specifications are currently 

Jtility Plan I Drawing showing the location of subsurface utilities. 
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Preliminary Design Package Contents (Continued) 

SITE 
[MPROVEMENT 
PLAN 
:Continued) 

CONSTRUCTION 
SCHEDULE 

Civil Specifications 

Utility Requirements 

Design of On-Site Rail 
Improvements 

Contains construction specifications to support the site improvement 
activities. 
Preliminary estimate of utility needs for the proposed OU1 
remediation facilities. 
Description of on-site rail improvements, including a layout drawing 
showing the rail upgrades and construction required to support on-sitt 
operations, along with a description of the logistics associated with 
receiving, loading, storing, and moving full and empty cars. 

Discussion of the work to be performed by CSXT to repair or 
upgrade the rail system from the FEMP to Cottage Grove, Indiana. 
Estimate of the time required to complete the remedial action 
activities including an identification of the major construction tasks 
and subtasks. 

Off-Site Rail Upgrades 

Construction Schedule 

Deliverable 

EXCAVATION 
P L A N  

Components 
Waste Excavation Plan 

Materials Management - 
(Appendix A of Excavation 
Plan) 

Content 
Description of processes to be used in the excavation of waste from 
each of the various waste units and transfer to the processing facility, 
the basis of which will be reflective of the results of the Dewatering 
Excavation Evaluation Program. Discussion will also be provided on 
stormwater management, dust and fugitive emissions control, and 
monitoring during excavation, although specific sampling and analysi: 
details will be identified in the Remedial Action Work Plan. The 
plan will also discuss needed coordiition with Operable Unit 5 
(OU5) related to soils excavation, and with Operable Unit 3 (OU3) 
for the management of oversized debris. 
Discusses various forms of materials which can be expected to be 
generated through the OU1 excavation activities, and special waste 
handling needs associated with some of these materials (i.e., those 
which could potentially go to OU3 or OU5 for disposal in the on- 
property disposal facility). 

Conceptd Drawings 
(Appendix B of Excavation details. 

Provides drawings of various excavation plans, sections, and civil 

Preliminary Technical 
Summary of DEEP Test 
Data 

SITE RESTORATION PLAN - Although identified 
3U1 design, but will be more appropriately covered 

W D  DISPOSAL 

Provides a summary of the results of the various phases of DEEP, 
which have been completed to date. 

n the RDWP, this design activity is no longer within the scope of the 
on a site-wide basis as an aspect of the OU5 design process. 

~~ 

Description of plan for shipping waste to the PCDF and as required 
to NTS, including discussion of rail transportation concepts, shipmeni , containers, plan €or tracking of shipments, emergency response plan, 
'and waste characterization testing and analysis requirements 
associated with meeting the waste acceptance criteria of the PCDF. 
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Roadmap to FEMP OU1 Preliminary Design Package 

1 .o Purpose of Documents 

The documents described in Sections 4 and 5 constitute the Preliminary Design submitted to the United 
States Environmental Protection Agency (US EPA)/Ohio Environmental Protection Ageny (Ohio EPA) 
for the remediation of the Fernald Environmental Management Project (FEMP) Operable Unit 1 (OU1) 
facilities. The documents are in varying stages of completion according to the design schedule. An insert 
presenting a quick reference to the OU1 Preliminary Design Package contents is included at the beginning 
of this section. 

2.0 Background 

2.1 Facility Description 

The FEMP site is a 425-hectare (1,050-acre), government-owned facility located approximately 29 
kilometers (18 miles) northwest of the city of Cincinnati, Ohio. It is situated on the boundary between 
Hamilton and Butler Counties. The FEMP, which operated under the name of the Feed Materials 
Product Center, produced high purity uranium metal products for the United States Department of Energy 
(DOE) &d its predecessor agencies from 1952 to 1989. Former uranium processing operations at @e 
FEMP were limited to a fenced, 55-hectare (136-acre) tract, closed to public access, known as the former 
Production Area. Production activities ceased in 1989 due to a declining demand for uranium feed 
products. In June 1991, the site was officially closed for production by an act of Congress. The Fernald 
site was included on the Comprehensive Environmental Response, Compensation, and Liability Act 
National Priorities List in 1989. The current mission of the site is the safe environmental restoration of 
the site in accordance with all applicable requirements. 

OU1 is a well-defined, 15.3-hectare (37.7-acre) area located in the northwest quadrant of the FEMP site. 
Large quantities of liquid and solid wastes that were generated by various chemical and metallurgical 
processing operations were stored or disposed in six waste pits and the Clearwel.1, or burned in the Burn 
Pit. These waste pits are located in a portion of the FEMP Waste Storage Area and are contained within 
the boundaries of OU1. A detailed discussion of each waste pit’s construction, contents, and volume of 
waste material is provided in the Remedial Investigation Report for Operable Unit 1 (DOE 1994c). 
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2.2 Remediation Strategy 

Remediation of OU1 is based on the final Record of Decision (ROD) for Remedial Actions at Operable 
Unit 1 (DOE 1999, signed by the US EPA on March 1, 1995. The overall goal of the OU1 remedial 
action is to safely remediate all the OU1 components in a timely, efficient, and cost-effective manner, 
ensuring compliance with all Applicable or Relevant and Appropriate Requirements (ARARs), and 
protecting human health and the environment. Additional detail may be found in the enclosed documents 
and in the Final Remediation Design Work Plan (RDWP) for Remedial Actions at Operable Unit 1 
(DOE 1995). The selected remedy presented in the OU1 ROD is excavation of the waste pit contents, 
waste processing and treatment by thermal drying (as necessary to remove free water), and off-site 
disposal at a Permitted Commercial Disposal Facility (PCDF). 

3.0 General Structure of Preliminary Design Packages 

This submittal consists of the following elements as defined in the Final RDWP for Remedial Actions at 
Operable Unit 1 (DOE July 1995). The information is divided into two packages. 

1) Package I addresses the equipment and facilities directly associated with the processing of the 
waste and the plan which describes site preparation activities necessary to support processing. 
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2) Package II addresses the operational plans associated with waste excavation, site restoration, and 
waste transportation and disposal. 

To the extent possible, the various documents reference each other instead of repeating detailed 
information. 

In accordance with the approach presented in the DOE Proposal for Integration of Sitewide Planning 
(submitted to the US EPA and Ohio EPA by letter of August 18, 1995), the Site Restoration Plan, a 
design deliverable, is intentionally not included in this design package. Site restoration is more 
appropriately covered on a sitewide basis in a sitewide design package submitted pursuant to the OU5 
remedial design process and therefore is deferred from the OU1 Remedial Design documentation. . 

4.0 PACKAGE I CONTENTS 

4.1 Plant Facilities Design Criteria Package 

The Design Criteria Document is the controlling element of the Plant Facilities Design Criteria Package. 
It summarizes the specific criteria which affect the design including all pertinent DOE Orders, 
engineering design codes, standards, and requirements. It relates how the various elements of the 
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t'. 0163  

Conceptual Design of the remediation plan and facilities address the ARARs and To Be Considered (TBC) 
requirements. The document includes a summary of the results of studies, reports, and/or evaluations 
in support of the design and a synopsis of the engineering tests. me actual test data are included in 
other documents.) 

Note: This document will include the results of physical property and other tests performed at the site 
or on OU1 materials. However, some of the test data were not available in time for incorporation in the 
preliminary issue of this document (October 1995). The remaining data will be incorporated in the Pre- 
Final Design Package to be issued in March 1996. 
Package include the Dewatering, Excavation, and 
reports and/or evaluations in support of design. 

Other elements of the Plant Facilities Design Criteria 
Evaluation Program (DEEP) Data Report and other 

4.2 Plant Facilities Engineering 

The Plant Facilities Engineering package contains a description of the operation and process used to treat 
the waste, and handling of wastewater. This provides the conceptual engineering information that forms 
the basis for developing the preliminary design. Discussion of the material handling concepts is included 
in the Process Description and the Excavation Plan (Package II). 

4.2.1 Process Descriotion 

". 

..I 

.- This document describes the operation and process used to treat the waste, including wastewater as shown 
on the Process Flow Diagrams. It provides an explanation of the processes shown on the Process Flow 
Diagrams including a reference to the appropriate stream numbers. . .  . 

4.2.2 Control PhilosoDhy 

This document covers the general operating and control philosophy for the design, including a description 
of the operation and process control on a system-by-system basis for each process shown on the Process 
Flow Diagrams. 

4.2.3 Mass and Enerav Balances 

The Mass Balances for Pit 6 are included on the Process Flow Diagrams. The other Mass and Energy 
Balances will be included in the Pre-Final Design Package. 

Note: The material balance, and process designs are based on the physical property data for the pit waste 
available June 15, 1995. Process design will be revised to incorporate additional data in the Pre-final 
Design Package to be issued on March 24, 1996. 
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The loadout and storage system design concepts were recently modified and are still under development. 

4.2.4 Process Flow Diaarams 3 

This set of drawings includes the process flow diagrams for waste retrieval, waste preparation, drying 
4 

5 

and off-gas treatment, and dried waste blending and loadout. The material balances for Pit 6 are also 6 

included on the drawings. 7 

4.2.5 Material and EauiDment List 9 

8 

10 

The Material and Equipment List currently provides a listing of the equipment associated with the process 
used to treat the waste as shown on the Process Flow Diagrams. Subsequent issues will include material 

11 

12 

as appropriate. 13 

14 

4.2.6 General Arranaement Drawings 15 

16 

17 The General Arrangement Drawings - include a civil conceptual site plan, a civil conceptual utility plan, 
and material handling plans and sections for the pit waste remediation area, waste preparation area, the 

/ 

18 

drying facility, and the blending and rail loadout facility. 19 

4.3 Equipment Specifications 
22 

23 

24 

Performance Specifications are included for the major equipment items as noted below. 
specifications will be used to competitively procure items requiring longer lead fabrication times. 

These 
- 

4.3.1 Shredder 

Development of the shredder performance specification is 
comments remains to be completed. 

4.3.2 Indirect Drver 

25 
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nearing completion. Incorporation of final 28 
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Development of the indirect dryer performance specification is nearing completion. Incorporation of final 33 

comments remains to be completed. 34 
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4.3.3 Off-Gas Control Svstem 

A description of the Basis of the Off-Gas Control System and preliminary specification technical sections 
are included. The specifications are available in draft form at this time. They will be refined for 
procurement purposes with the appropriate data sheets, cover pages, and approval pages, and presented 
in the Pre-Final Design Package. 

4.3.4 Waste Loadout Svstem 

Section 021 11 of the Waste Loadout System specification is included. This section describes the system 
functions and major components. Most of the equipment associated with this system is standard rail 
equipment that is readily available. 

4.4 Site Improvement Plan 

4.4.1 Descrbtion of Site PreDaration Activities 

The Site Improvement Plan comprises the drawings and specifications for the initial civil improvements 
necessary to prepare the site for the construction and operation of the OU1 treatment system. This initial 
civil work is primarily site grading and stormwater control-related work. The plan includes a general 
description of the site preparation activities and the following technical documents. 

4.4.2 Site Plan 

These depict the general improvements to the site including: Site clearing and grading, access roads, 
stormwater management pond and 100-year storm spillway, and the embankment for the new rail spur. 
Railcar washdown station and control point, warehouse, changeout facility, diesel fuel station and other 
associated improvements, along with remaining OU1 remedial facilities are also shown, but not included 
in the initial design work. 

4.4.3 Gradina Plan 

These two drawings show the grading for the berms for the stormwater management pond, culverts, and 
fencing. Detail drawings are also included. 
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4.4.4 Utilitv Plan 

This drawing shows the location of subsurface utilities. Utilities, including fuel gas, wastewater, and 
process water that are installed in overhead pipe racks are shown in the Plant Facilities Engineering 
package. 

4.4.5 Civil Soecifications 

The following construction specification sections are included: 

Site Clearing, Section 021 10 
Earthwork, Section 02200 
Erosion Conkol, Section 02270 
Boring and Jacking, Section 02300 
Asphaltic Concrete Paving, Section 025 10 
Site Water Lines, Section 02667 
Detention Pond Geosynthetics, Section 02713 
Site Drainage, S e c t k  02720 
Pump Station, Section 02733 
Chain Link Fences, Section 02831 
Soil Preparation and Seeding, Section 02900 

4.4.6 Utilitv Reauirements 

This is a description of the utilities required to support the waste treatment process. 

4.4.7 Desian of On-Site Rail lmorovements 

These describe the rail upgrades and construction required to support the shipment of treated waste. It 
includes the logistical concepts associated with receiving, loading, storing, and moving of full and empty 
rail cars. 

4.4.8 Off -Site Rail UDarades 

These describe the work' to be performed by CSX to repair or upgrade the rail, switches, trestles, and 
culverts and other features from the FEMP to Cottage Grove, Indiana. 
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4.5 Construction Schedule 

The construction schedule shows all of the construction elements required to initiate operation of the OU 1 
Remediation Facility. A 10-Year Plan has been developed by the DOE which describes an approach for 
the remediation of the FEMP within an overall 10-year period commencing in Fiscal Year (FY) 1996 and 
ending in FY 2005. The projected completion date for the remediation of OU1 by the second quarter 
of FY 2005 is consistent with the 10-Year Plan. 

The major elements addressed are: 

1) Off-site upgrade of the FEMP to Cottage Grove branch rail line 

2) On-site infrastructure development associated with the storage, maintenance, and logistics of 
railcar management on the site 

3) Construction of the treatment fxilities (dryer, shredder, material handling facilities, etc.) 

4) Site preparation activities 

The schedule only addresses development of the first phase of remediation facilities for OU 1. 

Phase I features single dryer operation with a nominal capacity of 22 tons per.hour processing rate. 
Although the 10-Year Plan envisions the operation of a second dryer in FY 2001, the need for this has 
not yet been established. The design provides space for installation of the additional capacity, although 
the activities required to install the additional capacity are not shown on this construction schedule. 

5.0 PACKAGE II CONTENTS 

5.1 Excavation Plan 

The Excavation Plan includes a description and evaluation of the waste excavation method and transfer 
to the processing facility. It addresses stormwater management, monitoring, dust and fugitive emissions 
control, and sequencing of the excavations. Drawings and sections are included that depict the excavation 
method for Pits 3 and 5. It also includes a discussion of coordination among the various other FEMP 
operable units (OU2 and OU5 are involved in soils disposal while coordination is required with OU3 for 
debris management). Additional data will be incorporated in the Pre-Final Design Package. 

Note: This document includes the results of physical property and other tests performed at the site or on 
OU1 materials. Some of the test data was not available in time for incorporation in the preliminary issue 
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of this document (October 1995). The remaining data will be incorporated in the Pre-Final Design 
Package to be issued in March 1996. 

5.2 DEEP Test Data 

The Preliminary Technical Summary of DEEP Test Data presents a summary of all information from the 
DEEP tests planned and conducted to determine waste pit material geotechnical properties. The 
Excavation Plan incorporates waste strength properties. Basic geotechnical properties for moisture 
content and density are used in the mass balances (although the most recent data have not been received 
for mass balance updating). There is also brief discussion of dewatering results that could bear on waste 
drying requirements. 

The DEEP Test Data will be reissued as a final draft when all final DEEP data and laboratory results are 
available. Future results of this report may impact the preliminary and/or final design of the facilities. 

5.3 Transportation and Disposal Plan 

- 
The Transportation and Disposal Plan describes the logistics of rail transportation, and provides objectives 
and criteria to be implemented in the detailed design phase. This plan highlights operational aspects of 
waste transportation to demonstrate that wastes can be transported safely in accordance with all applicable 
regulations. 
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SECTION 1 

PROJECT DESCRIPTION 

1.1 Project Scope 

As part of the June 1990 Consent Agreement and the December 1991 Amended Consent Agreement 
between the United States Environmental Protection Agency (US EPA) and the DOE, the DOE agreed 
to remediate the Fernald Environmental Management Project (FEW). The consent agreement divided 
remedial areas at the FEMP into five operable units. This DCD addresses OU1, which is Waste Pits 1 
through 6; the Bum Pit; the Clearwell; and berms, liners, and soil within the operable unit boundary. 
Figure 1-1 shows the boundaries for OU1. 

This Design Criteria Document (DCD) establishes the Operable Unit 1 (OU1) remediation system 
functional requirements. In addition, it defines the design criteria that the design engineers must follow 
during preliminary and detailed design activities. The word "shall" is used in this DCD to denote criteria 
derived from a law, regulation, engineering code or standard, United States Department of Energy (DOE) 
Ordedstandard, or site policy. If additional requirements are identified during the detailed design phases, 
this document will be revised and reissued. This DCD is a portion of the Design Criteria Package 
described in the Final Remedial Design Work Plan for Remedal Actions at Operable Unit I (DOE 
1 995 b) . 

1 .1 .1 Backaround 

The waste pits were constructed beginning in 1952 for the storage or disposal of large quantities of liquid 
and solid wastes generated by various chemical and metallurgical processing operations. Wastes 
generated at the FEMP, as well as some waste shipped from other DOE facilities, were disposed of on 
the property. The Remedial Investigation Repon for Operable Unit I (DOE 1994b) provides OU1 
characterization data, as well as size, shape, construction, contents, and operation of the waste pits. 

The selected remedy, discussed in Subsection 1.2, addresses the OU 1 environmental and health threats 
by removing the waste materials and contaminated soils to health-based levels, and treating the waste 
materials and'soils to meet the waste acceptance criteria (WAC) of the appropriate disposal facility. 
Subsection 1.3 describes the WAC for the On-Property Disposal Facility, Envirocare (which is the 
representative permitted commercial disposal facility IpCDFJ), and the Nevada Test Site (-N"S). 

The OU1 remediation system design will be comprised of four basic components: waste retrieval, waste 
preparation drying and off-gas treatment, and dried waste blending and loadout. A description of the 
project components is provided in the Process Description of the Remedim'on System Design (PARSONS 
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1995d) and shown on the process flow diagrams in the Plant Facilities Engineering Package. Subsection 
2.1 presents the functional and regulatory requirements for the remediation facilities. 

An indirect fired rotary dryer will be used to reduce the moisture content of the waste. This treatment 
will allow the waste material to meet the WAC for the off-site disposal facility. The initial system design 
will leave space for installation of additional equipment or expansion of the facilities. Space equivalent 
to that required for a second dryer and the associated off-gas treatment system will be provided. Utilities 
will be provided for a two dryer system. In addition, a reserve capacity of 25 percent will be provided 
for utilities where appropriate. Should design development or operating experience identify the need for 
supplemental facilities, the DCD will be revised to reflect any design criteria changes. 

1.1.2 ProDosed Facilitv Location 

Figure 1-2 shows the area planned for the OU1 remediation facilities. This area will cover open space 
between the road on the east side of Waste Pits 2, 4, and 6 ,  the Biodenitrification Surge Lagoon, and rail 
spur 12. The site improvement package will include a topographic map. The following monuments will 
be survey control points for the OU1 area: 

1) 
2) 
3) 
4) 

M-1 - N 482,600.0, E 1,346,400.0 
M-2 - N 481,025.0, E 1,347,100.0 
P-1 - N 482,223.87, E 1,348,384.18 
9008 - N 481,809.07, E 1,348,436.33 

The proposed OU1 remediation facilities will be located in close proximity to the waste pits and the 
incoming/outgoing rail system. As indicated on Figure 1-2, the proposed new rail spur will connect the 
existing rail system and the waste loadout area. 

The proposed facility location will extend across the eastern limit of the OU1 area and into an area 
designated as OU5. Subsection 1.1.4 discusses the soil volume project constraint resulting in the 
necessary coordination of OU1 and OU5 remedial activities. 

1.1.3 Desian Criteria Document Interfaces 

This subsection outlines the interfaces between this DCD and other OU1 documents. The following 
documents were used to develop the design criteria presented in this DCD. 
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data for the OU1 waste. These data are used as input for the design calculations. 38 
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2) The Feasibility Study Report for Operable Unit 1 (DOE 1994c) describes the remedial 
alternatives, including the final selected remedial alternative. 

3) The Record of Decision (ROD) (DOE 1995a) defines the selected remedial alternative and 
regulatory requirements for OUl remediation, forming the basis for the design. 

4) The Remedial Design Work Planfor Remedial Actions at Operable Unit 1 (DOE 1995b) presents 
the activities required to develop the final design plans, construction plans, specifications, and 
procurement documents for the implementation of the OU1 selected remedy. 

The following documents are related to this DCD: 

The Process Description of the Remediation System Design and the Control Philosophy of the 
Remediation System Design provide detailed information on the remediation facilities for OU 1. 
This DCD provides the functional requirements and design criteria behind these documents. 

The Transportation and Disposal Plan (Foster-Wheeler 1995) provides detail on rail upgrades 
that will. be required to support OU1 remedial activities. Subsection 2.3.5.2 notes the national 
codes, standards, and requirements for the rail upgrades; however, the Transportation and 
Disposal Plan (Foster-Wheeler 1995) discusses the rail upgrades in detail. 

The Waste Ekcavm'on Plan for the operable Unit One Remediation System Design describes the 
excavation process. This plan also provides detail on stormwater controls and fugitive dust 
suppression used during excavation of the pits. 

A Safety Assessment, which is based on this Preliminary Design Package, will establish the 
preliminary hazard category for these facilities. This preliminary hazard category will contribute 
to setting performance grades and quality levels for the Systems, Structures, and Components 
(SSCs) which comprise the facility. These activities will be completed in 1995, and, when 
approved, will become a part of this DCD and will guide further engineering, procurement, 
construction, and operation of the remedial facilities. 

1 .I .4 

The following nonregulatory constraints and limitations are included as criteria for the design of the OU1 
remediation facilities. 

Project Constraints and Limitations 
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1 .I .4.1 Integration with Operable Units 2, 3, 4, and 5 

. . - .  . 

The following discussions reflect constraints and limitations on the OU1 remediation activities as a result 
of coordinating OU1 remediation activities with those of the other FEMP OUs. 

A general integration issue relates to the need to factor into the OU1 remediation facility design the 
coordinated shipment of materials from other OUs. Specifically, other OUs, such as OU2 and OU3, have 
identified the potential shipment of materials off site, possibly by rail. 

ODerable Unit 2 

The primary integration issue with respect to OU2 activities relates to constraints/limitations associated 
with the placement of materials in the on-property disposal facility. Specifically, as discussed in 
Appendix A of the OU1 Excavation Plan, residual contaminated soils and oversized materials, as 
amenable, will be placed in the on-property disposal facility. Appendix A provides information on 
constraints/limitations, as they currently exist, with respect to the attainment of contaminant-specific 
criteria, size criteria, etc., to be factored into the design to ensure such disposal can be performed. As 
the design of the on-property disposal facility (for which OU2 has been identified as the lead 
organization) progresses and these WAC are finalized, the OU1 design shall be revised, as necessary, 
to reflect any changes. In addition, in support of the OU2 on-property disposal facility design, OU1 shall 
provide estimates of material volumes to be placed in the on-property facility as these estimates are 
developed. 

OU2 is also responsible for the alignment of haul roads on site. This activity, which is currently under 
development, may create a geographic constraint for the OU1 remediation system design. 

ODerable Unit 3 

Oversized materials removed from the waste pits (Le., materials not suitable for shredding and treatment 
in the OU1 remediation facilities) which are amenable to the proposed alternative for OU3 (Le., 
acceptable for disposal in the on-property disposal facility) will be segregated from OU1 waste and 
managed in accordance with planned OU3 remediation activities, as discussed in Appendix A of the OU1 
Excavation Plan. As discussed in Appendix A, this activity relates to the management of material for 
placement in the on-property disposal facility, including decontamination, size reduction, and packaging 
for transport to the on-property disposal facility. 

OU 1 remediation activities shall be coordinated with decontamination and dismantlement @&D) activities 
being performed by OU3 so as to minimize constraints placed on the implementation of OU1 remediation 
efforts. For example, it is necessary to perform D&D of the low nitrate tank earlier than has been 
planned by OU3 in order to ease a potential geographic constraint on the OU 1 remediation system design. 
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In support of the OU3 D&D planning effort, OU1 will provide updates of remediation facility needs to 
ensure an appropriate sequencing of the D&D. These remediation facility needs will specifically include 
the identification of the ongoing need for utilities, most of which originate from the former production 
area. These utility needs will be assessed against the D&D sequencing to identify constraints and 
limitations, and identify necessary work-arounds to ensure complete, uninterrupted utility services. 

Operable Unit 4 

The Vitrification Pilot Plant has extended fire, potable water, treated water, and electrical service on 
Second Street into the Waste Pit Area. As part of the overall utilities coordination efforts, the capabilities 
of these systems to support all or a part of the OU1 remediation facility needs shall be assessed. 

Pursuant to the Final Safety Analysis Report (FSAR) for the OU4 Vitrification Pilot Plant facility, a 
geographical constraint of 200 meters from this facility has been established, within which no regularly 
occupied facilities may be established without a revision to the OU4 FSAR. 

ODerable Unit 5 

I.. Ongoing OU5 groundwater remediation will include installing recovery wells and pipelines in the Waste 
Pit Area; this work will be coordinated with the OU1 remediation system design. 

OU5 is responsible for assessing the capabilities of the FEMP’s wastewater treatment system. Since 
stormwater and process wastewater collected during OU1 remediation facilities operation will be sent to 
the FEMP wastewater treatment system via the Biodenitrification Surge Lagoon for processing, a number 
of coordination issues arise. The treatment of the additional volume of wastewater will be assessed and 
coordinated with the operation of the FEMP wastewater treatment system. To avoid overflowing at the 
Biodenitrification Surge Lagoon, it will be necessary to coordinate the proposed OU1 stormwater 
management system retention basin outlet controls to the Biodenitrification Surge Lagoon level indicators. 
The wastewater from pit remediation activities will also be assessed to determine whether pretreatment 
is necessary prior to transport to the FEMP wastewater treatment system, so as to ensure that the FEMP 
National Pollutant Discharge Elimination System (NPDES) permit limits and conditions can continue to 
be met. 

0 -  

The remediation of OU 1 contaminated soils (including surface soils, contaminated soils from beneath the 
excavated waste pits, and some cover soils) shall be consistent with the selected remedy for contaminated 
process area soils in the OU5 ROD, as is discussed in Appendix A of the OUf Excavation Plan. In this 
regard, Appendix A presents final remediation levels which reflect those presented in the OU1 ROD, as 
well as the OU5 final remediation levels. In accordance with details to be developed through the OU5 
design process, excavation will proceed until the remaining soils are below these final remediation levels. 
Such details will be incorporated into the OU1 remediation efforts as they are developed. a 
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Disposition of the contaminated soils is also discussed in Appendix A of the OU1 Excavation Plan. 
Co&istent with the planned OU5 remediation approach, excavated soils that meet the WAC for the on- 
property disposal facility will be disposed of therein. As these criteria are finalized, along with the 
methodology for ascertaining that they have been met, they will be reflected in the OU1 remediation 
approach. Until such time as the appropriate OU5 design deliverables (addressing management of soils 
destined for the on-property disposal facility) are approved, soils management will be conducted 
consistent with the requirements of the US EPA-approved Removal Action 17 Work Plan. Soils that do 
not meet the WAC for the on-property disposal facility will be managed consistent with the management 
of OU1 waste materials. 

OU5 is also responsible for other sitewide remediation efforts which shall be incorporated into the OU1 
remediation approach as they are approved. Specifically, OU5 is responsible for sitewide design efforts 
associated with the development of final sitewide restoration: grading plans, wetlands mitigation, natural 
resources management, and ground and surface water monitoring. 

1.1.4.2 Tie-in to Site Utilities and Infrastructure 

Utilities required by the OU1 remediation facilities will be tied into an existing site utility which has 
adequate capacity for the additional load and whose availability is consistent with the long-term 
remediation needs of the site. Specifically, although a tie-in to the closest existing utility may seem most 
advantageous, the FEMP's long-term remediation goals may dictate that this utility be relocated, thereby 
requiring that another tie-in be utilized or that an alternative be designed. As the utility needs of OU1 
and the other remediation projects are finalized and assessed against the long-term D&D strategy, specific 
utility tie-in locations will be factored into the design of the OU1 remediation facilities. 

. 

Utility needs for the OU1 processing facilities will include natural gas, electric power, fire protection 
water, and treated water for process use. No potable water supply or sanitary sewer system needs have 
been identified for the processing facilities themselves. Wash or bathroom facilities for the project will 
be provided within the support trailers for the remedial action, which have already been installed. The 
design shall assume that any potable water determined to be necessary within the processing facilities 
(e.g., eyewash/safety shower) will be provided with portable mechanisms. The Preliminary Estimate of 
Utility Requirements (PARSONS 19950 discusses utility requirements in more detail. 

Natural Gas 

Natural gas will fuel the dryer. A new natural gas line is being constructed and will be located on a pipe 
rack east of Building 51 (FEMP wastewater treatment system). This new line will have sufficient full 
load capacity to support two dryers. 

\ 
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Electrical 

Electrical power for the facility will be from a unit substation(s) connected to the FEMP 13.2 kV 
distribution system. Unit substation(s) will be sized according to the facility loads. 

A standby diesel generator will be provided for process backup power. No safety class equipment 
requiring generator backup is anticipated. The generator capacity will be sized based on the loads to be 
served and will start automatically. . 

Lighting will be provided both in enclosed facilities and for outside areas as required. Lighting levels 
shall be determined consistent with Illuminating Engineers Society (IES) Handbook values and anticipated 
occupancies and uses. Battery-backed lighting for emergency egress will be provided. Fire detection and 
alarm systems and evacuation systems will be provided with ties to the FEMP sitewide fire and 
evacuation systems. The Preliminary Estimate of Utility Requirements (PARSONS 19950 provides a 
discussion of electrical utilities. 

Fire Protection Water 

Tie-ins to existing utilities for fire protection water will be underground. 

Wastewater 

Wastewater generated by the OU1 remediation activities will be sent to the FEMP wastewater treatment 
system, via the Clearwell and/or Biodenitrification Surge Lagoon, for treatment prior to being discharged 
to the Great Miami River. Wastewater disposition is discussed in more detail in Subsection 2.2.1.4. 

Roadwavs 

Access to the remediation area will be from existing site roadways. Road access to the OU1 area from 
the former production area currently occurs at Second Street. A construction gate entrance exists at the 
west side of Pit 5.  The need for roadway improvements outside the remediation facility area will be 
defined and made part of sitewide integration. 

- Rail 

Numerous on-site rail improvements are planned in support of OU1 remediation activities. The 
improvements are detailed in the Design of &-Site Rail Improvements (FERMCO 1995b) and include 
modifications to existing tracks, the addition of tracks and switches, the elimination and/or upgrading of 
crossing$, and the construction of miscellaneous facilities to support rail shipping activities. 
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1.1.4.3 Waste Drying Capacity 

The primary process component of the OU1 remediation facilities will be a single indirect-fired rotary 
dryer, sized to operate at a wide range of processing rates (within maximum practical limits). The two 
primary capacity limiting factors for this dryer will be a moisture removal rate of approximately 4.2 tons 
per hour and a raw waste (wet) feed rate of approximately 22 tons per hour. The size of the dryer will 
be based on the largest proven commercially available dryer. These estimated rates will be verified by 
the selected dryer manufacturer. 

1.1.4.4 OUl  Remediation Facilities System Ca.pacity 

The design will provide for a single-dryer facility that can effectively process a large range of waste 
throughput volumes, which might be expected in the initial years of operations. 

The design will provide for the future need to modify the processing facilities to increase processing rates 
and to modify the process train to reflect enhancements to operations or equipment. Specifically, the 
facilities design will allow for future expansion to increase the facility’s capacity, based on adding a 
second dryer. Although the design assumption will be that a second dryer similar to the initial dryei- 
would form the basis for this expansion, the need for and makeup of any future expansion will be 
evaluated as the project progresses, and constraints and conditions change. 

The initial design will accommodate subsequent expansion with minimal interference to ongoing waste 
processing operations. For those portions or components of the system that cannot later be readily or 
efficiently expanded, the design will reflect anticipated full-scale operations. The full capacity operations 
that will be in the initial system design are waste preparation, blending, and loadout areas. 

1.2 Description of Selected Remedial Alternative 

According to the ROD for OU1 (DOE 1995a), the selected remedial alternative includes excavation of 
the waste pit contents, waste processing and treatment by thermal drying, and off-site disposal at a PCDF. 
The selected remedy consists of the following key activities: 

1) Construction of waste processing and loading facilities and equipment. 

2) 

3) 

4) 

Removal of water from open waste pits for treatment at the site’s wastewater treatment facility. 

Removal of waste pit contents, caps, and liners, and excavation of surrounding contaminated soil. 

Confirmation sampling of waste pit excavations to verify achievement of remediation levels. 
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Pretreatment (sortinghlendinghhredding) of waste. 

Treatment of the waste by thermal drying as required to meet the moisture content limits specified 
in the WAC of the PCDF. 

Waste sampling and analysis of waste prior to transport for disposal to ensure that the WAC of 
the appropriate disposal facility are met. 

Off-site shipment of waste for disposal at a PCDF. It is estimated that over 600,000 cubic yards 
of waste material will be excavated and disposed of as low-level radioactive waste. 

As a contingency, shipment of any waste that fails to meet the WAC of the PCDF (up to 10 
percent of the total waste volume) for disposal at the NTS will be included. 

Decommissioning and removal of the drying treatment unit and associated facilities as well as 
miscellaneous structures and facilities within OU1. Oversized material from the decommissioning 
that is amenable to the selected alternative for OU3 will be segregated from OU1 waste, 
decontaminated, and forwarded to OU3 to be managed as construction rubble. This activity is 
not in the scope of this document, as discussed in Subsection 1.1.4.1. 

Disposition of remaining OU1 residual contaminated soils will be consistent with selected 
remedies for contaminated process area soils as documented in the OU5 ROD. Any.materials 
not amenable to the OU5 remedy will be disposed of as waste materials (i.e., shipped off site). 
Specifics on soil excavation and management, confirmation sampling, and site restoration will be 
covered on a sitewide basis through the OU5 design process. 

Placement of backfill into .excavation, and construction of cover system. Interim grading will be 
provided until final grading and restoration are defined through the OU5 design process. 

The major components of this design project are waste retrieval, waste transfer, wastewater handling, 
waste preparation, thermal drying, process off-gas treatment, shredding, blending, loadout, and storage. 
The Process Description for the Remediation System Design (PARSONS 1995d) provides detailed 
descriptions of the major project components of the process and associated equipment. 

1.3 . Waste Acceptance Criteria for Disposal Facilities 

The subsections below provide the WAC for the on-property disposal facility, the representative PCDF 
(Envirocare), and the NTS, as it is expected that all three may be used in the remediation of OU1. 
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1.3.1 On-ProDettv DisDosal Facilitv 

The on-property disposal facility will accept contaminated soil and debris from OU1 for burial. The soil 

to the August 1995 draft OU5 ROD, soil containing contaminants that are incompatible with the clay 

characteristics of reactivity, ignitability, or corrosivity will also be excluded. Section A.4.1 of the 
Excavation Plan identifies other requirements with respect to debris. 

3 

will be below the maximum concentrations provided in Table 1-1 for disposal at this facility. Pursuant 4 

5 

6 

1 

8 

liners or the underlying native clays beneath the liners will not be allowed. Soils exhibiting the hazardous 

1.3.2 Permitted Commercial DisDosal Facilitv 

Waste Analvsis and AcceDtance 

The selected representative PCDF’s Waste Characterization Plan describes the procedures that the waste 
generator and the disposal facility must follow to characterize the waste and to verify acceptability of the 
waste at the facility. A partial list of the conditions in the facility’s Radioactive Material License, which 
may affect acceptance of OU1 material, is presented on Table 1-2. (Note: Table 1-2 is not all inclusive. 
Refer to the actual license for a complete list of conditions.) The disposal facility is in the process of 
amending its disposal limits for specific radioisotopes. Table 1-3 provides the maximum radionuclide 
concentrations in waste for disposal at the PCDF. 
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Table 1-1 - On-Property Disposal Facility Waste Acceptance Criteria 
(from Table 9-6 of the August 1995 Dru$ OUS ROD) 

Carbon tetrachlori& 

Chloroethme' 

Chloroform' 

Chloromethane' 

1, 1-Dichloroethane 

1,2-Dichloroethane' 

e ' -  

1 .28x102 

Inorganics (mglkg): 

* Barium" 

* 1.04xld 

Bromodichloromethane 

1 ,l-Dichloroethene' 

1 ,ZDichloroethene' 

* II 7 . 2 7 ~  10' 11 l,l,l-Trichloroethane' I I Carbazole 

1 .14~10'  Chromium VIa * 
1.14~10'  Lead * 

Endrina * 11 Mercury' I 
~~~~ ~ 

8 I 11 silvef II I * Ethylbenzine' 

* RCRA-based constituent of concern. 

* Denotes compounds that will not exceed designated Great Miami Aquifer action level within the 1,000- 
year performance period, regardless of starting concentration in the disposal facility. 
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0 Table 1-2 - Excerpts from the Selected Representative PCDF's Radioactive Material License 

9. AUTHORIZED USE . . . The licensee shall not accept low-level radioactive waste generated outside 
the region . . . unless the provisions of Articles IV and V of the Compact are met. Before receipt of any 
such shipment, the licensee shall submit to the Utah Division of Radiation Control documentation 
evidencing compliance . . . 

13. The maximum quantity of special nuclear material (enriched or fissile material) which the licensee 
may possess, undisposed of, at any one time shall not exceed: 350 gams of U-235,200 grams of U-233, 
and 200 grams of Pu, or any combination of the . . . 

14. License material . . . shall not be placed in a disposal cell unless it has been determined that the 
concentrations of radionuclides is approximately homogeneous within the physical form of the waste . . . 

18 Radioactive waste containing free liquid shall not be accepted for disposal. 

38. For the purpose of this license, debris is defined as any radioactive waste for disposal other than 
soils. Compactible debris is defined as: (A) having a gradation that will pass through a 4-inch grizzly 
and (B) as having a density greater (sic) than seventy pounds per cubic foot . . . . Contaminated 
materials, other than soil, not meeting either of these criteria are defined as noncompactible debris. 

40. In-place bulk radioactive waste shall be compacted at a moisture content up to three percent above 
optimum as determined by the Standard Proctor Method ASTM D 698. 

41. The licensee shall compact each lift to not less than 90 percent of optimum density. 

42. All debris shall be less than 10 inches in at least one dimension, and no longer than 8 feet in any 
dimension. 

43. A lift or any portion of a lift shall be limited to less than 10 percent by volume of debris and the 
debris shall be uniformly distributed throughout the lift. However, noncompactible debris in the form 
of concrete, stone, or metal may be placed in the lift up to 25 percent by volume, of the total lift, 
uniformly distributed throughout . . . 

52B. Waste containing more than 0.1 percent chelating agents by weight must be identified . . . . 

53. The licensee shall not accept radioactive waste for storage and disposal unless the licensee has 
received a complete "Radioactive Waste Shipment and Disposal Record,"' (Form #E-lOO) from the 
shipper. t 
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Table 1-3 - Selected Representative PCDF Waste Acceptance Criteria 

- 
Maximum Concentration In Waste for 

Disposal 

Radioactive Material (PCW 
Americium-24 1 2.3 x 102 

Cobalt40 3.6 x 102 

Cesium- 137 5.6 x 102 

Lad-210 2.3 x le* 

Polonium-210 2.0 x lo' 

Radium-226 2.0 x 1@* 

Radium-228 1.8 x l@ 

* Daughters are assumed to be present at same concentrations in equilibrium. 

Before waste shipment, the disposal facility requires submittal of a waste profile, (including laboratory 
analyses and completed forms) with five 2-pound or 1-liter analytic samples and one large (50 pound) 
physical sample to establish a baseline for future shipments. The physical sample is used to determine 
compaction ratios (Standard Proctor Test). The five analytic samples will be analyzed at the disposal 
facility's on-site laboratory. The five representative samples are intended to represent the range of 
expected concentrations of radionuclides. The collection should include two high concentration samples, 
two low concentration samples, and one intermediate concentration. Analytical results will be compared 
to the submitted waste profile for consistency. Subsequent waste shipments will be sampled for the 
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facility's fingerprint analysis and for independent third-party analysis, to confirm received waste is within 
the range established by the preshipment sampling and analysis. Peak sampling values are permitted to 
be 10 times the bulk average values. About 6 months are expected to be required to gain initial 
acceptance for a waste stream (Le., to perform the analytical tests and to verify consistency with the 
facility's license conditions). 

Debris Content and Limitation 

The PCDF's Radioactive Material License with the State of Utah defines the term "debris" as anything 
other than soil (see Table 1-2, Conditions 38, 42, and 43). In addition, debris shall not exceed 10 
percent of the volume of the waste material, and no single piece shall be larger than 8 feet by 8 feet by 
10 inches. 

In accordance with its license, debris that does not meet the above specification is not acceptable for 
disposal at the disposal facility. If any such debris is received by the disposal facility, it can either return 
the debris to the shipper or process the debris to meet its license conditions at an additional cost. 

Moisture Content and Limitation 

The disposal facility imposes a minimum moisture content of seven percent to minimize dust generation 
problems at the facility. The OU1 waste treatment process is designed to generate a treated waste product 
near optimum moisture content. The maximum acceptable moisture content (Table 1-2, Condition 40) 
is three percent above optimum, as determined by the Standard Proctor test. Additionally, no free liquid 
is allowed in the waste. 

1.3.3 Nevada Test Site 

Only low-level radioactive waste that cannot go to the PCDF, or soils which cannot go to the on-property 
disposal facility or PCDF, will be sent to the NTS. This waste stream will include any uranium metal 
derbies and highly contaminated nonprocessable debris. Waste cannot contain free liquids per the Paint 
Filter Liquids Test (US EPA Method 9095). 

The NTS has specific packaging criteria for low-level waste. Except for bulk waste and waste packaged 
in steel drums or SEALAND' containers, the waste package (packaging and contents) shall be capable 
of supporting a uniformly distributed load of 19,528 kg/m2 (4,000 lbs/ft?. This is required to support 
other waste packages and earth cover without crushing during stacking and covering operations. 

All waste packages shall be provided with permanently attached skids, cleats, offsets, rings, handles, or 
other auxiliary lifting devices to allow handling by means of forklifts, cranes, orbimilar handling 
equipment. Lifting rings and other auxiliary lifting devices on the package are permissible, provided they 

' 
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are recessed, offset, or hinged in a manner that does not inhibit stacking the packages. The lifting 
devices must be designed to a 5: 1 safety factor based on the ultimate strength of the material. All rigging 
devices that are not permanently attached to the waste package must have a current load test based on 125 

1 

2 

3 

percent of the safe working load. 4 

5 

The container size restrictions for waste at the NTS are as follows: 1.2 m by 1.2 m by 2.1 m (4 ft by 
4 ft by 7 ft [4.1 yd3]), or 1.2 m by 0.6 m by 2.1 m (4 f t  by 2 ft by 7 ft [2 y&]), or 208-liter (55-gallon) 
drums. These container sizes allow optimum stacking efficiency in disposal cells; however, other 

6 

7 

s 

dimensions are 'acceptable with approval from DOE/Nevada Field Office on a case-bycase basis. 9 

In addition to ,the weight limits set for specific packaging designs, NTS imposes limits of 4,082 kg (9,000 
Ibs) per box and 544 kg (1,200 lbs) per 208-liter (55-gallon) drum. Packages exceeding 4,082 kg (9,000 
lbs) require crane or large forklift removal and must be approved by the NTS management and operations 
contractor prior to shipment. Shipment of this type must be in a removable-top or removable-side trailer. 

Waste packages shall be loaded to ensure that the interior volume is as efficiently and compactly loaded 
as practical. Highdensity loading will allow efficient space utilization and provide a more stable waste 
form that will reduce subsidence and enhance the long-term performance of the disposal site. 

Use of United States Department of Transportation (DOT) Type A packages not previously evaluated 
under the DOE Type A Package Certification Program (see MLM-3245, etc.) shall not be permitted. 
NTS also has restrictions on package protection, marking and labeling, bar coding, and on-site transfer. . .., 

1.4 Assumptions 

The following subsections present the assumptions that will be used in the design of the OU 1 remediation 
facilities. These assumptions will be verified during the design phase. For design purposes, the facility 
is considered a "Radioactive Solid Waste Facility" under DOE Order 6430.1A, Section 1324, as the 
facility will store and treat low-level radioactive solid waste. 

1.4.1 General Remediation Svstem Desian AssumDtions 

1) Existing personnel support facilities, including restrooms, change rooms, and parking are 
considered adequate. Existing laboratory capability will be augmented by contract analytical 
services. 

2) Waste size separation and screening will be performed as an initial process step following 
mechanical excavation of waste. Gross separation (by operator judgment) will be made for 
oversize debris and visible nonprocessable debris in the pits. 
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The OU1 remediation facilities are assumed to be radiological facilities, with minimal radiation 
shielding required. Shielding requirements will be verified during detailed design. The hazard 
category assumption will be validated or adjusted as a result of the Safety Assessment. 

The remediation system will be designed with conscious attention to waste minimization (e.g., 
no structures or parts of structures will be constructed unless absolutely necessary to support the 
process or comply with ARARs). 

The remediation system will be designed with minimal automation for waste transfer operations 
to avoid material handling problems. Where possible, waste will be transferred with mobile 
earth-moving equipment, such as a backhoe. 

Engineered controls will be developed during design to prevent, during non-operational periods, 
dispersion of waste from open pit excavating feed piles, etc. 

Results from sampling analysis for confirming compliance with the WAC will take 6 days. 

1.4.2 Process Remediation Svstem Desian AssumDtions 

1) Waste that meets the PCDF WAC for moisture content and has little or no debris as received at 
the waste preparation area will be transferred directly to the final blending and loadout area. It 
will not be processed through the dryer. 

1.4.3 Mechanical Process Remediation Svstem Desian AssumDtions 

1) The OU1 remediation facilities will require an independent plant ikd instrument air system. It 
is assumed that the existing plant air and instrument system does not have sufficient excess 
capacity. 

1.4.4 PiDina Remediation Svstem Desian AssumDtions 

No separate assumptions. 

1.4.5 

1) 

Material Handlina Remediation Svstem Desian AssumDtions 

A drum-opening facility will not be included with the OU1 remediation facilities initial design. 
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e The design of feed preparation, blending, and loadout areas will not initially include measures 
to control radon emissions. Air modeling will be performed for radon emissions to determine 
the level of confinement necessary. If modeling indicates that secondary confinement of radon 
is required, the design will be revised accordingly. 

Water sprays shall be provided for dust suppression. 

It is assumed that screening operations will not impede waste processing with adequate manual 
cleaning and unplugging of screens. Calculations and equipment testing will be performed during 
design phase to determine adequate screening equipment. Future design changes may be required 
as a result of initial operations. 

5)  Final product will be loaded into railcars for storage until sampling and analysis is complete. 
Product failing the WAC (Le., exceeding maximum radiological concentrations) for the PCDF 
will be reprocessed. Railcars will not be released until it is confirmed that the disposal WAC are 
met. 

1.4.6 Civil Remediation Svstem Desiqn Assumptions 

1) To the extent possible and allowable, utilities will be carried aboveground on pipe racks or poles. 
Fire protection water lines are assumed to be buried. Aboveground water lines shall be heat 
traced and insulated. . 

2) In situ waste dewatering prior to excavation, through use of wells, will not be considered in the 
remediation system design. 

3) For volume calculation purposes, 1.5 feet of soil underlying the pit wastes will be considered 
contaminated above the WAC for the on-property disposal facility as will be disposed of at the 
PCDF or the NTS. It is assumed that the next 1.5 feet will meet the WAC for the on-property 
disposal facility. 

1.4.7 Structural Remediation Svstem Design Assumptions 

1) All the SSCs for the OU1 remediation system are assumed to be NPH Performance Category 2 
(PC-2) per DOE Order 5480.28 and DOE-STD-1021. It is further assumed that there are no 
safetyclass SSCs. These assumptions will be documented in the Safety Assessment. 
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Architectural Remediation Svstem Desian AssumDtions 

The waste preparation area and blending and loadout area will have a roof cover without side 
walls. 

Separate enclosed structures will be provided for the dryer (feed and discharge ends), control 
room, warehouse, and railcar support areas. 

Mechanical Utilities Remediation Svstem Desian AssumDtions 

Fire protection shall be included in all enclosed areas. 

Natural gas will be available, and, if acceptable, may be used for space heating. 

1.4.10 Electrical Remediation Svstem Desien AssumDtions 

1) The existing site power grid will have capacity available to meet the needs of the OU1 
remediation facilities. 

2) The proposed standby diesel generator will be sized for equipment that must operate (e.g., the 
dryer auxiliary drive) following a loss of power. The standby diesel generator will also provide 
for an orderly shutdown of operations. Additional equipment that may require standby operation 
will be ,identified in the design phase. 

1.4.1 1 Instrumentation and Controls Remediation Svstem Desian Assummions 

1) Instrumentation and controls for the major equipment suppliers (Le., dryer, shredder, filter, 
conveyors, etc.) may be supplied by the equipment vendors or by FEMP procurement. Final 
design of instrument and control systems will be provided following review of certified vendor 
data submittals. 

2) Instrument design will be provided as input to mechanical specifications or as part of the 
equipment performance specifications, complete with data sheets prepared in the Instrument 
Society for Measurement and Control format. 
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4 -4.1 2 Fire Protection Remediation Svstem Desian Assumotions 1 

2 

1) Fire protection required for certain equipment (i.e., shredder, support trailers) will be provided 3 

by the equipment vendor. 4 

5 

6 

7 

2) Fire protection water will be obtained from the existing FEMP fire protection water system. 

... 
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SECTION 2 

DESIGN BASIS 

2.1 Functional and Regulatory Requirements 

2.1.1 Functional Reauirements 

The OU1 remedial action will consist of the components discussed in Subsection 1.2 - waste retrieval, 
waste preparation, thermal drying and off-gas treatment, and dried waste blending and loadout. The 
functional requirements for the project components are presented below. From these functional 
requirements, the criteria in Subsections 2.2 and 2.3 were developed. 

2.1.1.1 General Functional Requirements 

Off-site shipment of waste will be coordinated on a sitewide basis, with OU1 as lead for rail 
shipment to the off-site PCDF. ' 

Excavation and feed stockpiles will be maintained to facilitate continuous dryer operation. 

Oversized OU1 materials (i.e., those materials which are not amenable to processing through the 
OU1 remediation facilities) which meet OU3 criteria for placement in the on-property disposal 
facility will be segregated and managed in accordance with planned OU3 remediation activities. 

The remediation of OU1 contaminated soils will be consistent with the selected remedy for 
contaminated soils in the OU5 ROD. 

OU1 contaminated soils that exceed the WAC for the on-property disposal facility will be 
managed consistent with the management of OU1 waste materials. 

Decisions for OU1 tie-in to existing site utilities will consider capacity and long-term availability. 

The remediation facility will include provisions to allow for increased processing rates with the 
future addition of additional dryer@) and associated equipment. 

Heating, Ventilation, and Air Conditioning (HVAC) systems shall be provided for buildings to 
prevent the spread of contamination, protect workers from airborne contamination, and create 
functional environments for workers and uninterrupted equipment operation. 
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Waste processing equipment air effluent shall be fltered/treated before release to the atmosphere 
to comply with all Applicable or Relevant and Appropriate Requirements (ARARs) and 
substantive permitting requirements (discussed in Subsection 2.1.4). All air effluent shall be 
released through a monitored stack. 

The project requirements are to provide electrical power distribution, lighting, and fire and 
evacuation alarm systems of adequate capacity and configuration for the processes and facilities 
involved, and consistent with the FEMP systems into which they will be connected. 

Mixed waste treatment will be handled by the PCDF or another FEMP facility. This system will 
not be designed to treat mixed waste. 

All wastewater will be pretreated as necessary to allow settling of suspended solids prior to 
discharge into the F E W  wastewater treatment system. 

Wastewater effluent will be coordinated with the FEMP wastewater treatment system to prevent 
overflow of the Biodenitrification Surge Lagoon. 

C o n d a t e d  stormwater will be segregated from uncontaminated stormwater to minimize 
tretment volume. 

2.1.1.2 Waste Retrieval 

' 1) Airborne dust emissions shall be minimized during pit excavation. 

2) Mechanical excavation will be the primary method of waste excavation to limit waste dewatering 
requirements. 

Large debris will be segregated from the waste in the pits to avoid excessive handling. 3) 

4) 

5) 

6) 

Debris meeting the appropriate WAC will be sent to the on-property disposal facility. 

The waste will be handled by conventional material handling equipment. 

Stormwater controls shall be provided to control water runoff, minimizing the spread of 
contamination. 

7) Excavated waste will be transferred to the process area using conventional material handling 
equipment. 
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e 8) Hydraulically excavated waste shall be transferred from the pits to a tanker truck via hoses or 
pipes with secondary containment to minimize the spread of contamination during normal and 
potential abnormal operating conditions. 

9) Facilities (Le., truck washing area) and controls shall be provided at the exit of the controlled 
area to prevent spread of contamination outside the controlled area. 

2.1.1.3 Waste Preparation 

1) Uranium metal derbies &nd nonprocessable debris from the waste feed stream will be removed 
from the waste before drying to minimize handling. 

2) Waste fed to the dryer will be sized to prevent damaging the dryer. 

3) Wet material will be stored for a sufficient time to allow evaporatioddrainage of excess water. 
Waste storage areas will be covered to prevent rainwater infiltration. 

4) Wet material will be blended with dry material for ease of handling and to optimize dryer 
_- operating efficiency. 

5)  Dust suppression systems shall be used to minimize spread of contamination due to fugitive 
airborne emissions. 

e 
6) Waste storage areas will be protected to prevent potential liquid spills. Appropriate engineered 

controls will be included to meet environmental safety and health requirements. 

2.1.1 -4 Drying and Off-Gas Treatment 

1) The dryer will be capable of accepting different types of feed. 

2) The dryer will be designed to yield a product with a final moisture content of 10 percent (or less) 
on dry basis. 

3) The size of the dryer will be based on the largest proven commercially available dryer. 

4) An off-gas treatment system will be required to treat the process off-gases leaving the dryer to 
remove excess moisture, SO2, Volatile Organic Compounds, radon, and particulates before 
discharge to the atmosphere. 
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5 )  The relative humidity of the off-gas will be minimized to extend the operating life of the carbon 
beds and Medium-Efficiency Particulate Air and High-Efficiency Particulate Air (HEPA) filters. 

2.1 .1 .5 Dried Waste Blending and boadout 

1) Dried waste will be blended to optimum moisture content then shipped off site by covered 
railcars. 

2) A minimum of 90 tons and a maximum of 107 tons of product will be loaded in each railcar for 
economical transport. 

3) Samples will be taken from loaded railcars and analyzed for conformance to the PCDF WAC. 
Railcars will be kept in storage to await results of sampling analysis. Waste will be released for 
off-site shipment only if it meets WAC. A sampling and analysis plan will be developed in the 
future to address sampling requirements. 

4) Waste that does not meet PCDF WAC will be retrieved from the railcar and blended with other 
waste or blended with material that'has passed the WAC to yield an acceptable product. 

5)-- Loadout facilities shall be designed with provisions for dust suppression to minimize spread of 
contamination. 

6)  For bulk loading in railcars or containers, a liner shall be installed before waste loadout. At the 
end of loadout, the liner will be folded over and taped before the lid is installed. 

'7) Each railcar and container will be weighed, surveyed, decontaminated (if necessary), and 
placarded and labeled to meet DOE and DOT requirements prior to leaving the loadout area. 

2.1.2 Identification of StandarddReauirements 

The FEMP has grouped activities associated with the environmental, safety, health, or business 
management issues of the facility into 24 functional areas. Each StandardsRequirements Identification 
Document (S/RID) identifies the activities and baseline requirements for a functional area. The program 
governing the FEMP S/RIDs considers the purpose of the project and the principal drivers, scope, 
objectives, and participants. The FEW S/RID program identifies the baseline requirements for all 
functional areas that establish responsibilities and authorities under the contract with the DOE; determines 
the adequacy of these requirements; ascertains a baseline level of compliance with the requirements; and 
implements a maintenance program that will keep the program current as requirements or compliance 
levels change. The FEMP S/RIDs are included in The Management Plan: FERMCO Policies and 
Requirements Manual (FERMCO 1995a). 
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Subsection 3.2 of the Management Plan provides the Functional Area Interface Matrix, which identifies 
the appropriate interfaces between the various functional areas. The eight functional areas that do not 
interface with this design activity are not addressed in this DCD but are listed below. a. 

Emergency Preparedness and Management 
Maintenance 
Operations 
Human Resources and Industrial Relations 
Project Control 
Property Management 
Public Involvement 
Financial Management 

Many of the requirements specified in the functional areas that interface with engineering design apply 
to programmatic activities to which the design process (as well as other site activities) must adhere. Since 
these S/RIDs are implemented by existing departmental procedures and site policies and do not directly 
affect the engineering design itself, they have not been included in the DCD but are listed below. 

1) Configuration Management 
2) Research and Development and Experimental Activities 
3) Management Systems 
4) Quality Assurance 
5)  Training and Qualification 
6) Construction 
7 )  Acquisition 

~ .. 

The engineering design and remaining nine functional areas are being reviewed to determine those that 
will interface with the engineering design functional area are discussed in Subsections 2.1.2.1 through 
2.1.2.9. In some cases, a portion of a functional area (e.g., security) is referenced if it pertains to 
design. 

2.1.2.1 Engineering Design (S/RID No. 2) 

The engineering design functional area encompasses the design aspects for projects ranging from major 
to minor modifications of existing SSCs, to the design of facilities, as well as demolition design work 
associated with any of the identified activities. This functional area applies to architecdengineers who 
are responsible for design of new facilities or facility modifications, as well as to the plant engineering 
role of facility operators for ongoing engineering support. The engineering design functional area 
includes the design process from conceptual design through start-up and preparation of project closeout a 
ERAFS 1 \VOLl :RSAPPS\RSDATA\ 
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documentation. As such, the engineering design SAUD is the primary S/RID governing the OU1 
remediation system design and this DCD. 

All the requirements in this S/RID are functional requirements for this design project, with the exception 
3 

4 

of the contractual requirements specified in Subsection 2.3.1 of the Management Plan, which are 

standards, are discussed in Subsection 2.3 of this DCD. 

DOE Order 6430.1 A, Section 1324-2.1 (under Radioactive Solid Waste Facilities) states that "the design 
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considered programmatic requirements. Specific design requirements, such as building codes and design 

objective shall be to ensure that conservatively estimated consequences of normal operations and credible 
accidents are limited in accordance with the guidelines contained in Section 1300-1.4, Guidance on 
Limiting Exposure of the Public." Air modeling will be performed to estimate particulate and radon 
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emissions, and if necessary, the design will be changed accordingly. 13 

2.1.2.2 Environmental Protection (WRID No. 5) 
14 

15 

16 

The environmental protection functional area includes the requirements that are protective of human 
health and the environment. The basic elements of this functional area are: 

1) Management and Organization 
2) Staffing and Training 

17 
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19 

3) Monitoring, Surveillance, and Inspections 
4) 
5) Record Keeping 
6) Reports and Notifications 

Permits, Pollution Control, and Prevention 

The scope of the environmental protection S/RID includes programmatic and technical requirements, 
formal controls, and standards to ensure compliance with applicable laws and regulations. The 
requirements for environmental protection are specified in various statutes and regulations (Federal and 
State), DOE Orders, and related documents. The ARARs and To Be Considered (TBC) requirements 
for the OU 1 remediation system design are addressed in this DCD in Subsection 2.1.3 and Appendix A. 
ARARs address environmental regulations and TBCs address guidance, proposed environmental 
regulations, and environmental-related DOE Orders. 

2.1.2.3 Fire Protection (S/RID No.  6) 
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The fire protection functional area includes requirements for prevention of a fire or explosion; fire 
protection and suppression systems; and personnel safety during a fire. These requirements protect the 
environment, public, and workers from potential fires and prevent property loss. 
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.1. 

All the requirements in the fire protection S/RID apply to this design project, with the exception of 
Subsection 6.4.4, Fire Protection of DOE Electronic Computer Data Processing System, and Subsection 
6.4.5, Fire Protection for Portable Structures. 

2.1.2.4 Nuclear and Systems Safety (S/RID No. 9) 5 

1 

z 
3 

4 

The nuclear and systems safety functional area includes the administrative and technical activities that are 
required to protect the environment and health and safety of the public and to ensure the safe operations 
of DOE nonreactor nuclear and non-nuclear facilities. Within this scope are requirements for documented 
safety analysis and review, risk analysis, design, operating limits, facility changes, criticality analysis, 
and criticality alarm systems. 

All the requirements in the nuclear and system safety S/RID are functional requirements for this design 
project, with the exception of the contractual requirements in Subsection 9.3.1 of the FERMCO 
Management Plan, which are programmatic requirements. 

2.1.2.5 Occupational Safety and Health (S/RID No. 10) 

Many of the occupational safety and health functional area requirements do not apply to this design 
project, as they are programmatic. Requirements 10.3.4 (29 Code of Federal Regulations [CFR] 1910) 
and 10.3.6 (DOE Order 5480.4) are the only requirements in the Occupational Safety and Health S/RID 
that pertain to this design. 
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2.1.2.6 Packaging and Transportation (S/RID No. 12) 24 

25 

The packaging and transportation functional area requirements provide administrative controls and 
technical guidance for the shipment of all materials from the FEMP. The requirements that apply to this 

26 

27 

project are: 28 

29 

30 1) Subsection 12.3.2, 10 CFR 71, "Packaging and Transportation of Radioactive Materials" 
. 31 

32 
- 

2) Subsection 12.3.9,49 CFR 173, "Shippers - General Requirements for Shipments and Packaging" 

3) Subsection 12.3.10,49 CFR 174, "Carriage by Rail" 

4) Subsection 12.3.14, 49 CFR 178, "Shipping Container Specifications" 

5) Subsection 12.3.20, 49 CFR 213, "Track' Safety Record" 
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0 6) Subsection 12.3.22, 49 CFR 215, "Railroad Freight Car Safety Standards" 

7) Subsection 12.3.27, DOE Order 1540.2, "Hazardous Materials Packaging for Transport" 

8) Subsection 12.3.28, DOE Order 1540.3A, "Base Technology for Radioactive Material 
Transportation Packaging Systems" 

9) Subsection 12.3.39, DOE Order 5480.3, "Safety Requirements for Radioactive Material 
Transportation Packaging Systems" 

10) Subsection 12.3.33, International Atomic Energy Agency, "Safety Series No. 6, Regulations for 
the Safe Transport of Radioactive Material" 

2.1 -2.7 Radiological Protection (S/RID No. 14) 

The radiological protection functional area requirements identify the elements and programmatic controls 
necessary to demonstrate compliance with applicable Federal, State, and local laws and regulations, and 
DOE requirements, while ensuring the following: 

1) Any radiation exposure of the work force or the public is maintained As Low As Reasonably 
Achievable (ALARA) . 

2) New facilities and modifications to existing facilities shall incorporate design features aimed at 
maintaining exposures (occupational and public) ALARA. 

The requirements in the radiological protection S/RID that apply to this design project are listed below. 
Refer to the S/RID for the exact reference, including date, of the requirement. 

1) Subsection 14.3.1, 40 CFR 61, "National Emission Standards for Hazardous Air Pollutants" 
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2) Subsection 14.3.3, American National Standards Institute (ANSI) N42.18 - 1980, "Specification 
and Performance of On-Site Instrumentation for Continuously Monitoring Radioactivity in 
Effluents" . 

3) Subsection 14.3.4(a) and (c), DOE Order 5400.1, "General Environmental Protection Program" 

4) Subsection 14.3.5, DOE Order 5400.5, "Radiation Protection of the Public and the Environment" 

5) Subsection 14.4.2, 10 CFR 835, "Occupational Radiation Protection" 
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6) . Subsection 14.4.8, DOE Order 5480.11, "Radiation Protection for Occupational Workers" 

7) Subsection 14.4.11, DOE Order 5480.4, "Environmental Protection, Safety, and Health 
Protection Stand&ds" 

8) 

2.1.2.8 Security (S/RID No. 15) 

Subsection 14.4.15, DOE/EH-0256T, "Department of Energy Radiological Control Manual" 

Appropriate levels of protection must be provided at DOE facilities to preclude the loss or theft of 
government property and to prevent acts of unauthorized access, theft, diversion, sabotage, espionage, 
or other hostile acts. These acts may cause unacceptable risks to'national security or to the health and 
safety of DOE and contractor employees, the public, or the environment. Specific security requirements 
are primarily contained in the DOE Order 5600 Series. These directives were reviewed for applicability 
at the FEMP facility, and the resulting requirements are contained in the security S/RID. 

The programmatic aspects of the security S/RID are not included as functional requirements for this 
design project. However, the design requirements (such as fencing, sign posting, surveillance equipment, 
etc.) are included and shall be incorporated into the design. Specific requirements in the security S/RID 
that apply are listed below. 

1) Subsection 15.3.4, 10 CFR 1046, "Physical Protection of Security Interests" 

2) Subsection 15.3.6, 41 CFR Chapter 101-20.103,"Physical Protection and Building Security" 

3) Subsection 15.3.12, DOE Order 5630.1 lA, "Safeguards and Security Program" 

4) Subsection 15.3.19, DOE Order 5632.6, "Physical Protection of DOE Property and Unclassified 
Facilities 'I 

2.1.2.9 Environmental Restoration and Waste Management (S/RID No. 17) 

The environmental restoration and waste management functional area requirements identify the elements 
and programmatic controls necessary to comply with applicable Federal, State, and local laws and 
regulations, and DOE requirements. This functional area includes the activities and requirements most 
directly associated with the FEMP mission - environmental restoration and waste management. 

The requirements in the environmental restoration and waste management S/RID that are also ARARs 
or TBC requirements are functional requirements for this design project. The ARARs and TBC 
requirements are discussed in Subsection 2.1.3 and identified in Appendix A. 
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2.1.3 ARARs and TBC Reauirements 

Appendix A in the Remedial Design Work Plan for Remedial Actions at Operable Unit 1 (DOE 1995b) 
contains the ARARs and TBC requirements for the selected remedial alternative for OU1. Tables A-1, 
A-2, and A-3 in Appendix A of this DCD provide all the OU1 ARARs and contain compliance strategies 
for each. Specifically, the compliance strategies presented in these tables identify how the ARARs and 
TBC requirements are addressed through the design. Final demonstration of ARAR compliance will be 
provided in the Remedial Action Work Plan. 

2.1 -4 Permittina Reauirements 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), Section 
121(e)(l) states that no Federal, State, or local permit is required for the portion of any remedial action 
conducted entirely on site, where such remedial action is selected and carried out according to Section 
121. 

Although on-site remedial activities are exempt from the requirement to obtain permit approval, they must 
comply with the substantive requirements of any permits that would have been required without the 
CERCLA 121(e) permit exemption. The following subsections have been prepared to: 

1) Identify permits that would have been required without the CERCLA 12 1 (e) permitting exemption 

2) Identify the standards, requirements, criteria, or limitations required to obtain the permits 

3) Explain how the remedial action will the meet standards, requirements, criteria, or limitations of 
these permits through compliance with permit driven ARARs identified in Appendix A of this 
DCD . 

2.1.4.1 Identification of Permits that Would Be Required Without the CERCLA 
121 (e) Permitting Exemption 

State Permits/Notifications 

1) OAC 3745-31-02 - Ohio EPA Permits to Install 

Pursuant to OAC 3745-31-02, no person shall cause, permit, or allow the installation of a new 
source of air pollutants without first obtaining a Permit to Install. Because the dryer meets the 
definition of an air contaminant ,source, a Permit to Install would have been required for its 
installation. 
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2) OAC 3745-3542 - Ohio EPA Permits to Operate 

Pursuant to OAC 3745-3542, no person may cause, permit, or allow the operation or other use 
of any air contaminant source without first applying for and obtaining a Permit to Operate. 
Because the dryer meets the definition of an air contaminant source, a Permit to Operate would 
have been required for its installation. 

3) NPDES Permit - Ohio EPA NPDES Permit No. 11000004*ED 

F E W  wastewater discharges to the Great Miami River are regulated under Ohio EPA NPDES 
Permit No. 11000004*ED. Project specific discharges will be treated along with other site 
wastewaters at the FEMP wastewater treatment system prior to discharge to the Great Miami 
River. These discharges must comply with the effluent limitations and loading rates at NPDES 
permitted outfall *4001, and with the general terms and conditions of the FEMP NPDES Permit. 

By permit condition, the FEMP must notify Ohio EPA of any activities or changes at the site 
which have the potential to significantly alter the character of its wastewater stream. A NPDES 
permit modification may be required if the discharge causes a change in the character of the 
wastewater stream. OU1 discharges will be evaluated during the remedial design process to 
determine whether they warrant an NPDESpermit modification. These discharges will also be 
evaluated to ensure they do not violate CWA Section 307 Toxic Notification Levels promulgated 

, in 40 CFR 122.42 or Ohio EPA Water Quality Standards (OAC 3745-1) for the segment of the 
Great Miami River into which the FEMP discharges its wastewater. 

Federal PermitdNotifications 

1) National Emission Standards for Hazardous Air .Pollutants (NESHAP) - 40 CFR Part 61, 
Subpart H - Emissions of Radionuclides other than Radon from DOE Facilities 

The NESHAP Subpart H Standard promulgated in 40 CFR Part 61.92 specifies that radiological 
emissions (except radon-222 and radon-220) from DOE facilities must not cause any member of 
the general public to receive an effective dose equivalent of more than 10 predyear.  

Pursuant to 40 CFR 61.07 and 61.96, a permit is required for point sources which could cause 
an annual effective dose equivalent to the nearest off-site receptor in excess of 0.1 mredyear. 
Continuous emission monitoring is required by 40 CFR 61.93 (b) for stacks and vents which have 
the potential to cause a dose in excess of 0.1 mredyear to any member of the general public. . 
Monitoring is not required for fugitive emission under the NESHAP Subpart H regulations, 
however, isotopic emission estimates must be prepared for the project to demonstrate compliance 
with the NESHAP Subpart H Standard. 
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Both fugitive and point source emissions must be evaluated to ensure compliance with the 10 
mredyear site standard. Emissions from the dryer facility must be evaluated against the 0.1 
mredyear standard to determine permitting and monitoring requirements mandated by 40 CFR 
61 -07, 61.96 and 61.93 (b). Isotopic emission estimates must be prepared for fugitive emission 
associated with excavation activities. 

NESHAP - 40 CFR Part 61, Subpart Q - Emissions of Radon from DOE Facilities 

Pursuant to the NESHAP Subpart Q Standard promulgated in 40 CFR Part 61.192, radon-222 
emissions from Department of Energy facilities must not exceed a flux rate of more that 20 
pCi/m2/sec. In November 1991, the US EPA and DOE signed the Federal Facility Compliance 
Agreement (FFCA) for the Control and Abatement of Radon-222 Emissions, in which the DOE 
committed to providing the US EPA with estimates of radon flux from potential sources of radon 
emissions such as the waste pits. 

2.1.4.2 Identification of the Permit Standards, Requirements, Criteria, or 
Limitations 

State Permits/Notifications 

1) OAC 3745-31-02 - Ohio EPA Permits to Install 

The Ohio EPA issues Permits to Install for new sources provided they: (1) do not interfere with 
attaining or maintaining applicable air quality standards; (2) do not result in a violation of any 
applicable laws; and (3) employ best available technology (BAT) to control emissions. BAT 
requirements for toxic air pollutants are determined using the methodology prescribed under the 
Ohio EPA's Air Toxic Policy. 

OAC 3745-35-02 - Ohio EPA Permits to Operate 

The Ohio EPA issues Permits to Operate provided the source: (1) is operated in compliance with 
applicable air pollution control laws; (2) is located or installed according to the terms and 
conditions of a Permit to Install; and (3) does not violate National Emissions Standards for 
Hazardous Air Pollutants adopted by the Administrator of the Ohio EPA. 

3) NPDES Permit - Ohio EPA NPDES Permit No. 11000004*ED 

Wastewater discharges associated with the proposed project will be treated at the FEMP 
wastewater treatment system so that they comply with the effluent limits and loading rates at 
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C -  0 1 6  
NPDES permitted outfall *4001 (MH-l76b), and with the general terms and conditions of FEMP 
NPDES Permit 11000004*ED. 

By permit condition, the FEMP must notify the Ohio EPA of any activities or changes at the site 
which alter the character of its wastewater stream. A NPDES permit modification may be 
required if the discharge causes a change in the character of the wastewater stream. OU1 
discharges will be evaluated during the remedial design process to determine whether they 
warrant an NPDES permit modification. These discharges will also be evaluated to ensure they 
do not violate CWA Section 307 Toxic notification levels promulgated in 40 CFR 122.42 or Ohio 
EPA Water Quality Standards (OAC 3745-1) for the segment of the Great Miami River into 
which the F E W  discharges its wastewater. 

Federal Permits/Notifications 

1) NESHAP - 40 CFR Part 61, Subpart H - Emissions of Radionuclides other than Radon from 
DOE Facilities 

Pursuant to the NESHAP Subpart H Standard codified in 40 CFR Part 61.92, all activities 
conducted at the FEMP must not cause a maximum off-site release of more than 10 mredyear. 

-- 

Pursuant to 40 CFR 61.07 and 61.96, a notification is required for point sources which could 
cause an annual effective dose equivalent to the nearest off-site receptor in excess of 0.1 
mredyear. Continuous emission monitoring is required by 40 CFR 61.93(b) for stacks and 
vents which have the potential release more than 0.1 mredyear to the general public. The 
release equivalent is determined by to the methods prescribed in 40 CFR Part 61, Appendix D 
and the US EPA's CAP-88 modeling program. Monitoring is not required for fugitive emission 
sources, however, project specific isotopic emission estimates must be prepared to demonstrate 
compliance with the NESHAP Subpart H Standard. 

Both fugitive and point source emissions must be evaluated to ensure compliance with the 10 
mredyear site standard. Emissions from the dryer facility must be evaluated against the 0.1 
mredyear standard to determine permitting and monitoring requirements mandated by 40 CFR 
61.07, 61.96 and 61.93 (b). Isotopic emission estimates must be prepared for fugitive emission 
associated with excavation activities. 

2) NESHAP - 40 CFR Part 61, Subpart Q - Emissions of Radon from DOE Facilities 

Pursuant to Paragraph 28 of the FFCA for the Control and Abatement of Radon-222 Emission, 
project specific flux rates must be prepared and approved by the US EPA prior to conducting the 
proposed activities. 
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2.1.4.3 Explanation of How the Response Action Will Meet Permit Standards, 
Requirements, Criteria, or Limitations 

State Permits/Notifications 

1) OAC 3745-31-02 - Ohio EPA Permits to Install 

Permits to Install are required for the dryer without the CERCLA 121(e) permitting exemption. 
The dryer will be installed so that it does not interfere with attaining or maintaining any 
applicable air quality standards or cause a violation of applicable laws. The dryer off-gas system 
will employee HEPA filtration to met BAT requirements. 

2) OAC 3745-35-02 - Ohio EPA Permits to Operate 

A Permit to Operate would be required for the dryer. The dryer will operate in compliance with 
applicable air pollution control laws and will be installed according to requirements for Permits 
to Install. The dryer's operation will comply with the substantive requirements of applicable 
NESHAP Standards. 

3) NPDES Permit - Ohio EPA NPDES Permit No. 11000004*ED 

Wastewater discharges will be treated at the FEMP wastewater treatment system so that they 
comply with the effluent limits and loading rates at NPDES permitted outfall *4001 (MH-l76b), 
and with the general terms and conditions of FEMP NPDES Permit 11000004*ED. 

By permit condition, the FEMP must notify the Ohio EPA of any activities or changes at the site 
which alter the character of its wastewater stream. A NPDES permit modification may be 
required if the discharge causes a change in the character of the wastewater stream. OU1 
discharges will be evaluated during the remedial design process to determine whether they 
warrant an NPDES permit modification. These discharges will also be evaluated to ensure they 
do not violate CWA Section 307 Toxic notification levels promulgated in 40 CFR 122.42 or Ohio 
EPA Water Quality Standards (OAC 3745-1) for the segment of the Great Miami River into 
which the FEMP discharges its wastewater. 

Federal PermitsDJotifications 

1) NESHAP - 40 CFR Part 61, Subpart H - Emissions of Radionuclides other than Radon from 
DOE Facilities 
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Pursuant to the NESHAP Subpart H Standard codified in 40 CFR Part 61.92, all activities 
conducted at the FEMP must not cause a maximum off-site release of more than 10 mredyear. 

Pursuant to 40 CFR 61.07 and 61.96, a notification is required for point sources which could 
cause an annual effective dose equivalent to the nearest off-site receptor in excess of 0.1 
mredyear. Continuous emission monitoring is required by 40 CFR 61.93 (b) for stacks and 
vents which have the potential to release more than 0.1 mredyear to the general public. The 
release equivalent is determined by the methods prescribed in 40 CFR Part 61, Appendix D and 
US EPA’s CAP-88 modeling program. Monitoring is not required for fugitive emission sources, 
however, project specific isotopic emission estimates must be prepared to demonstrate compliance 
with the NESHAP Subpart H Standard. 

Given these requirements, both fugitive and point source emissions must be evaluated to ensure 
compliance with the 10 mredyear site standard. Emissions from the dryer facility must be 
evaluated against the 0.1 mredyear standard to determine permitting and monitoring 
requirements mandated by 40 CFR 61.07, 61.96 and 61.93 (b). Isotopic emission estimates must 
be prepared for fugitive emission associated with excavation activities. 

2) NESHAP - 40 CFR Part 61, Subpart Q - Emissions of Radon from DOE Facilities 

Excavation activities have the potential to cause a release of radon gas and therefore, are subject 
to evaluation against the NESHAP Subpart Q Standard. Project specific flux calculations will 

conducted throughout the course of the project. 

-- 

*r I 

e -  
l be prepared for the project. In addition, real-time monitoring of radon emissions will be 

2.1.5 Packaaina Reauirements 

Containers for low-level radioactive material shall meet the requirements of 49 CFR 173.441. Each 
package, under conditions normally incidental to transportation, shall not exceed 200 mrem/hr at any 
point on its external surface. The transport index cannot exceed 10. 

The transport index is a dimensionless number, rounded up to the first decimal place, that is placed on 
a package label to designate the degree of control to be exercised by the carrier during transportation. 
For the waste involved in this project, the transport index will be the maximum radiation level in 
mrem/hr at 1 meter from the external surface of the package. 

Railcars containing radioactive material shall meet the requirements of 49 CFR 174, Subpart K, which 
requires that railcars be loaded in a manner that avoids spillage and scattering of loose material. The 
amount of low-level radioactive waste placed into a railcar cannot make the total transport index number 
greater than 50. 
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Container and railcar dose rates will be determined during Title Design to derive the transport indices. 

2.2 General Design Criteria 

2.2.1 Reauirements for Waste Streams 

The following subsections identify the requirements for the six waste streams that will be generated 
during construction and operation of the OU1 remediation facilities. These streams include: 

1) 
2) 
3) Air discharges 
4) Wastewater 
5) Miscellaneous 

Untreated pit waste and debris 
Treated pit waste and debris 

2.2.1.1 Untreated Pit Waste and Debris 

Pit waste and debris will be excavated and segregated into three groups - dry waste and soil, wet waste 
and soil, and large debris. Pit waste and soil will be screened and dried. 

2.2.1.2 Treated Pit Waste and Debris 

To meet the PCDF WAC, dried waste and soil shall not contain free liquids: This waste will be bulk- 
loaded into gondola railcars for shipment to the PCDF. The absence of free liquids shall be verified by 
US EPA SW-846 Method 9095, the Paint Filter Liquids Test. ' 

2.2.1.3 Air Discharges 

The exhaust air from the dryer is a major contaminated airborne effluent discharge that will be generated 
during normal operations. The presence of radon in the effluent discharge will be examined during Title 
Design. Emissions will be controlled using Best Available Technology. 

Radionuclide emissions, excluding radon, from all facilities/activities at the FEMP shall be controlled to 
ensure that the maximally exposed individual (MEI) member of the public does not receive a total 
effegive dose equivalent in excess of 10 mredyr for the airborne pathway in accordance with 40 CFR 
61, Subpart H (radionuclide NESHAP for the DOE). In addition, the exposure of the ME1 members of 
the public as a consequence of all site remedial activities shall not exceed 100 mredyr  for all exposure 
pathways (DOE Order 5400.5.11. la). All radionuclide emissions shall be ALARA. 
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Should radon be present in emissions from the OU1 remediation facilities, the following shall apply: 

1) The annual average Rn-222 concentration for ambient air at or above any location outside the 
facility site will not exceed 3 picocuries per liter (pCi/L) above background. 

2) The annual average Rn-222 concentration for ambient air over the OU1 remediation facilities will 
not exceed 30 pCi/L above background. 

3) The maximum Rn-222 concentration for ambient air at any given point will not exceed 100 pCi/L 
above background. 

4) The average Rn-222 release rate from. stored material will not exceed 20 pCi/m2/sec (per DOE 
Order 5400.5.N.6.b.[2]; 40 CFR 61 Subpart Q. 

In addition to the Federal requirements identified above, various State requirements, identified as ARARs 
in Appendix A, also will apply to this project. As required by Ohio Administrative Code (OAC) 3745- 
.17-05, significant and avoidable deterioration of air quality surrounding the OU1 remediation facilities 
shall be prohibited. Also, visible particulate emissions from stationary sources shall be controlled in 
accordance with the limits identified in OAC 3745-17-07. 

Construction of remediation facilities and excavation, on-site transportation, and storage of pit waste must 
meet the requirements of OAC 3745-17-08 with regard to fugitive dust emissions. Fugitive dust 
generated during these activities must be minimized or eliminated. 

-- 

Air dispersion modeling will be performed to estimate pollutant (particulate and radon) discharges at all 
OU1 sources (point and area) to determine compliance with air regulations. Results will also be used to 
identify areas where additional controls may be required to keep occupational and public doses ALARA. 

2.2.1.4 Wastewater 

Wastewater generatedby the OU1 remediation activities will be treated at the FEMP wastewater treatment 
system prior to discharge to the Great Miami River via manhole 176B. The FEMP NPDES permit 
governs the discharge from the F E W  wastewater treatment system. All OU1 wastewater is either 
transferred directly to the Biodenitrification Surge Lagoon or indirectly via the Clearwell prior to entering 
the FEMP wastewater treatment system. 

The five types of wastewater streams generated by the remedial action are waste pit surface water, 
excavation water from the waste pit area (which includes storm and drainage water), process wastewater, 
decontamination water, and stormwater from the process area. These wastewater streams are described 
in detail in the Process Description for the Remediation System Design (PARSONS 1995d). 
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Additional pretreatment (otherdm removal of suspended solids) of the wastewater may be necessary 
depending upon the WAC for the F E W  wastewater treatment system. This WAC is currently being 
developed. 

Wastewater shall be managed in accordance with the ARARs identified in Appendix A. In addition to 
the ARARs, stormwater controls are discussed in Subsection 2.3.5.3 of this DCD as well as the Waste 
Excavation Plan for the Operable Unit One Remedialion System Design (PARSONS 1995h). 

2.2.1.5 Miscellaneous 

Other .waste streams that will be generated during remedial activities involve contaminated personal 
protective equipment and spent activated carbon. Other streams and their disposition will be identified 
during design. 

2.2.2 Human Factors 

The appropriate human factors technology will be considered in the design, operation, and maintenance 
of DOE nuclear facilities. The human factors safety design considerations shall be documented as 
required by the draft, 10 CFR 830.110. 

2.2.2.1 Equipment Labeling 

Equipment and any parts of the equipment to be used by personnel shall be identified with appropriate 
labels. The labels shall clearly and concisely indicate the function and purpose of the item being labeled, 
and the use of abbreviations and/or acronyms shall be minimized. Permanent labels shall be attached so 
that environmental conditions or usage by personnel will not remove the labels or render them illegible. 

2.2.2.2 Workplace Enwironment 

An effective climate control system shall be designed to maintain temperature and humidity at an 
acceptable level and compatible with the work being performed in enclosed buildings. Acoustic design 
shall minimize the noise level to ensure that the limits of DOE Order 5480.10 and 29 CFR 1910.95 are 
not exceeded, verbal communications are not impaired, and auditory signals are readily detectable. Also, 
auditory distractions that can lead to operator fatigue shall be minimized. 

Proper means of egress shall be provided to ensure that workers have an unobstructed path to an exit. 
The path to an exit shall have a width greater than 3 feet, and a height greater than 7 feet, 6 inches. For 
overhead equipment hanging in a path of egress, the allowable clearance is 6 feet, 8 inches. Fall 
protection shall be provided in any areas that exceed 4 feet in height and are accessible to personnel. 
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Portable eyewash stations and safety showers shall be provided where required. 

2.2.2.3 Lighting 

Adequate lighting levels shall be provided in all work areas, with glare and/or shadowing’conditions 
avoided wherever possible. When appropriate, lighting design shall consider environmental effects and 
ensure adequate lighting intensities. Levels shall be consistent with IES Handbook values. 

2.2.2.4 Operating Panels and Controls 

The arrangement of controls and displays on control panels shall be designed to promote efficient use of 
task-related components, rapid location of d given component, and maximum operator awareness of plant 
conditions; and to limit the potential for operator error. 

2.2.2.5 Warning and Annunciator Systems 

Warning systems shall alert personnel to abnormal conditions and provide sufficient time to respond to 
annunciated warnings. All warning systems shall be capable of being tested periodically. Standard 
audible signals shall be used for common nuclear facility events (fire, severe weather) as required by 
national standards. These systems will-be tied into the FEMP sitewide systems. 

2.2.2.6 Communication Systems 

- The communication system will permit users to transmit and receive information accurately and 
conveniently, with a minimum of distractions from the user’s other tasks. This system will be tied into 
the FEMP sitewide system. 

2.2.3 General Nuclear, Svstem Safety, and Worker Protection Reauirements 

The OU1 remediation facilities shall be designed based on the requirements of a nonreactor nuclear 
facility under DOE Orders. The facility hazard category shall be determined in accordance with DOE 
Order 5480.23, DOE-STD-1027-92, and DOE-EM-5502-94. 

Health and safety performance objectives to be achieved in the design of DOE facilities include: 

1) Protection of the public and all personnel from injury and from exposure to toxic materials, 
radiation, and other hazards in accordance with DOE requirements and allowable limits 

2) Protection of private and public property against damage resulting from DOE operations 
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--, 

DOE 

3) Continuation of operations by minimization of accident potential 

DOE Admin. FEMP Control Level 
Control Level 

4) Limitation of loss or damage to Federal property, including losses associated with the inability 
to readily decontaminate or decommission facilities for other subsequent uses 

Whole Body 

Extremities 

- Skin and Other 
Organs 

2.2.3.1 Radiation Dose Limits 

5 r e d y r  2 r edyr  1 r e d y r  

50 r e d y r  n/a 10 r e d y r  

50 r e d y r  n/a 10 r e d y r  

Table 2-2 provides a summary of occupational radiation dose limits and control levels. Dose rates will 
be modeled during design to demonstrate compliance with F E W  Control Levels (which were developed 
to ensure the DOE levels are not exceeded as well as keeping exposures ALARA), and ARAR limits 
identified in Appendix A. 

I 

Table 2-2 - Summary of Radiation Dose Limits and Control Levels 

~ ~~ ~ 

LensofEye 15 r e d y r  n/a 3 r e d y r  

Embryo/Fetus I 500 mredgestation period I n/a I 400 mredgestation period 

Operations must be in accordance with the requirements of DOE Order 5400.5, Chapter I1 involving the 
DOE public dose limit for all exposure modes and the DOE sources of radiation. The totai effective dose 
equivalent to members of the public is limited to 100 mredyr,  excluding radon. Radon may be 
encountered in some of the pits. Therefore, controls for radon emission will be evaluated during Title 
Design. 

2.2.3.2 Facility Design - External Exposure 

10 CFR 835.1002 states that optimization methods shall be used to ensure that occupational exposure is 
maintained ALARA in developing and justifying facility design and physical controls. Also, the design 
objective for controlling personnel exposure from external sources of radiation in areas of continuous 
occupational occupancy (2,000 hours per year) shall be to maintain exposure levels below an average of 
0.25 mrem per hour and as far below this average as is reasonably achievable. The facility shall be 
divided into separate areas for limited access (dose rates less than 0.25 mremhr) and restricted access 
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(dose rates greater than 0.25 mremhr). The design objectives for exposure rates for potential exposure 
to a radiological worker, where occupancy differs from the above, shall be ALARA and shall not exceed 
20 percent of the applicable standards in 10 CFR 835.202. 

Preliminary calculations have indicated that shielding will not be required. This will be confirmed during 
design. Required shielding shall be designed to limit the total external dose to less than 20 percent of 
the annual DOE exposure limit values (1 redyr)  as specified in 10 CFR 835. Projected dose rates will 
be based on occupancy, duration, and frequency of exposure, and shall not exceed 1 r e d y r  as specified 
in 10 CFR 835. This may require that shielding be provided for areas requiring normal and intermittent 
access, such as those for preventive maintenance, component changes, or operatiodadjustment of systems 
and equipment. The characteristics of the radiation, structural requirements, flammability requirements, 
and radiation damage potential will determine the type of shielding. Shielding shall also be installed to 
minimize nonpenetrating external radiation exposures to'the skin and lens of the eye, where required. 
In most cases, confinement barriers or process equipment provide this function. Where shielding is an 
integral part of the facility structure, it shall be installed to at least the same level of natural phenomenon 
qualification as the facility structure. 

2.2.3.3 Facility Design - Internal Exposure 

10 CFR 835.1002 requires that to control airborne radioactive material, the design objective shall be, 
under normal conditions, to avoid releases to the workplace atmosphere, and in any situation, to control 
the inhalation of such material by workers to levels that are ALARA. Control of internal exposures shall 
be through the use of confinement and ventilation. Eating, drinking, and smoking shall not be allowed 
in the remediation facilities. In addition, the facilities shall be designed to ensure that the routine use of 
respirators is not required by on-site personnel during normal facility operations. 

2.2.3.4 Codes, Standards, and Regulations 

The following will be used as guidance during the design of the OU1 remediation facilities: 

1) ~ RM-0021, Safety Performance Requirements Manual (FEMP document) 

2) DOE Order 5400.1 , "General Environmental Protection Plan" 

3) DOE Order 5400.5, "Radiation Protection of the Public and Environment" 

4) 

5) 

DOE Order 5480.10, "Contractor Industrial Hygiene Program" 

10 CFR 835, Occupational Radiation Protection 
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DOE Order 5480.1 1, "Radiation Protection for Occupational Workers" 

DOE/EH-0256T, Radiological Control Manual 

DOE Order 6430.1 A, "General Design Criteria" 

29 CFR 1910, Occupational Safety and Health Standards 

29 CFR 1926, Safety and Health Regulations for Construction 

American Concrete Institute 349, Code Requirements for Nuclear Safety Related Concrete 
Structures 

American Nuclear Society (ANS)  6.4, Guidelines on the Nuclear Analysis and Design of 
Concrete Radiation Shielding for Nuclear Power Plants 

A N S  6.4.2, Specifications for Radiation Shielding Material 

ANSI N13.1, Guide to Sampling Airborne Radioactive Materials in Nuclear Facilities 

DOE-STD-1021-93, Natural Phenomena Hazards Performance Categorization Guidelines for 
Structures, Systems,and Components 

DOE-STD- 1027-92, Hazard Categorization and Accident Analysis Techniques for Compliance 
with DOE Order 5480.23, "Nuclear Safety Analysis Reports" 

DOE Order 5480.23, "Nuclear Safety Analysis Reports" 

DOE Order 5480.28, "Natural Phenomena Hazards Mitigation" 

DOE-EM-5502-94, Hazard Baseline Documentation 

- 

Security 

Special security and safeguard measures do not directly apply to the OU1 Remediation System Design 
because the facility Gill not process special nuclear material. However, some security and safeguards 
may be required based on the facility's hazard category. The hazard category, and the required security 
and safeguards, will be confirmed during design. 
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Fencing will be limited to that required for safety, physical security, and activity control. Temporary 
fencing will be used during construction. Radiation control fencing will also be provided. Existing fence 
material that is to be removed will be salvaged for re-use. New fences and hardware shall be standard 
chain-link fabric with three strands of barbed wire, with a total fence height of 8 feet. The integrity of 
site perimeter security fencing shall be maintained. DOE and FEMP standards for fencing shall be 
followed. 

2.2.5 Geotechnical 

Several geotechnical investigations have been conducted in the OU1 area. This section provides summary 
descriptions of the geological, hydrogeological, and geotechnical conditions of the OU1 area waste, and 
materials pertaining to the design of the preferred remedial alternatives, from the following data sources: 

1) characterization Investigm'on Study Geotechnical Evaluation of Waste Pit Material Properties 
and Boring Logs (Weston 1988) 

2) CRU-I Cooperative Remedy Screening Program Final Report (ALTER 1994) 

3) Remedial Investigation Repolt for Operable Unit I (DOE 1994b) 
-- 

4) .Preliminary Technical Summury of DEEP Test Boring and Cone Penetrometer Testing (Present 
Water Conditions) (PARSONS 1995a) 

5)  Interim Report, CRU-I-Dewatering, Excavation, Evaluation Program: Waste Pits I ,  2 ,  and 3, 
. September 1995 (ALTER 1995) 

The DEEP program results will provide necessary geotechnical data. Geotechnical data evaluation from 
these sources is ongoing and will be used for the following general purposes: 

.l) Provide design parameters for the remediation facility foundation designs 

2) Provide geotechnical data for analysis of slope stability and bearing capacity of equipment during 
waste pit excavation 

3) Provide design parameters for road and pad design 

4) Provide waste characteristic data for process design i 
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The following sections discuss some of the specifics regarding OU1 geological conditions, 
hydrogeological properties, and geotechnical data collection and interpretation, as well as waste 
characteristics that influence design parameters. 

2.2.5.1 Geological Conditions 

The cross sections through OU1 presented in the Remedial Investigation (RI) Report (DOE 1994b) show 
that the glacial overburden is predominantly clay. Within the clay of the glacial overburden are lenses 
of coarse, nonplastic (NP) sediments, silt, sand, and gravel. These coarse-grained lenses have complex 
geometries and are difficult to correlate laterally without closely spaced borings. 

Prior to construction of the waste pits, small tributaries to Paddys Run eroded surface features of the 
waste pit area. The waste pits are constructed above and below the original grade. The material that was 
used to make the above-grade additions was taken from local excavations in and around the waste pit 
area. Consequently, the fill above the original grade in the cross sections is clay- and siltdominated 
strata typical of the glacial overburden. 

2.2.5.2 Hydrogeological Properties 

This subsection describes groundwater flow in the glacial overburden and in the Great Miami Aquifer 
at OU 1. Groundwater exists in both perched and water table conditions beneath OU 1. The groundwater 
level is seasonal and fluctuates between 518 feet and 522 feet. 

Groundwater of the glacial overburden has a radial flow pattern in the area of the pits, with the exception 
of the Bum Pit. Based on groundwater level contours presented in the RI report;groundwater elevations 
beneath OU1 range seasonally from 518 to 522 feet above mean sea level. Seasonal variations in 
groundwater elevation are only a few feet in Waste Pits 1 through 4, but vary up to 10 feet in the Burn 
Pit (DOE 1994b). 

Based on discussions in the RI (See Section 3.4 of the RI Report), horizontal groundwater flow within 
perched water zones in OU1 is limited in extent to areas of coarse-grained lenses. Two significant areas 
of coarse-grained lenses have been identified, on the eastern portion of Pit 4 and to the north and east 
of Pit 6. The potentiometric contours for Type 1 (1000-series) wells, indicates that perched water 
seepage could occur on the east side of Pit 4. Pits 1, 3, 5 ,  and 6 are low hydraulic conductivity zones. 
Based on preliminary review of wet trenching activities in Waste Pits 1, 2, and 3, water seepage into test 
excavations, at thibase of porous cap material, was observed. The source of the water is infiltration of 
rainwater through the cap material. 

Infiltration of surface water along Paddys Run into the Great Miami Aquifer affects local groundwater 
in the waste pit area. During the high precipitation seasons of winter.and spring, there is more flow in 
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Paddys Run, and stream water infiltrates into the Great Miami Aquifer, creating a groundwater mound 
centered beneath Paddys Run. During the dry season, there is relatively little recharge to the regional 
aquifer, the mound is not present (DOE 1994b). 

2.2.5.3 Geotechnical Design Parameters 

Geotechnical Investigations and Testing 

Geotechnical testing continues to be conducted to evaluate the characteristics and geotechnical properties 
of the OU1 waste and surrounding berm materials. The latest results are found in the Preliminary 
Technical Summary of DEEP Test Data (PARSONS 1995a). 

In addition to the Clearwell, two of the waste pits have water on their surfaces: Waste Pit 5 (1 to 5 feet 
water) and Waste Pit 6 (2 feet of water). The Clearwell has 11 feet of water. The remaining w&e pits 
have dry surfaces. 

Table 2-3 summarizes geotechnical data by waste pit in two primary categories, the first representing 
geotechnical parameters used for the design basis for this DCD and the second containing a summary of 
data ranges from the five data sources listed in Subsection 2.2.6. Table 2-4 summarizes data from 
composited samples based on material type. Therefore, composited samples could be from different 
waste pits but of similar geotechnical classification. - - 

- Geotechnical data from the OU1 perimeter dikes can be found in the Waste Pits 3 and 5, and Clearwell 
Stability Analysis Report (PARSONS 1992). Preliminary geotechnical data for the proposed remediation 
facility foundation analysis and design can be found in the Preliminary Technical Summary of DEEP Test 
Data (PARSONS 1995a). Geotechnical data needed to support material process design include moisture 
content and dry density. These data will be used to estimate the total amount of liquids and solids that 
must be handled as part of the waste pit remediation processes. 
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Pit Excavation Design Parameters 

The following geotechnical parameters (determined as part of the DEEP) will be evaluated to determine 
the appropriate design of the waste pit excavation: 

Cohesion 
Internal angle of friction 
Wet and Dry Density 
Specific Gravity 
Soil Classification 
California Bearing Ratio (CBR) 
Moisture content 
Boring logs 
Cone Penetrometer Test logs 
Compressibility or consolidation 

Remediation Facilitv Foundation Design Parameters 

The following geotechnical test parameters will be determined and analyzed to support the design of the 
remediation facility foundation: -- 

Unconfined compressive strength 
Consolidated, undrained triaxial compressive strength 
Perched water conditions 
Material classification 
Standard Penetrometer Test data 
Consolidation data 
CBR 
Compaction densities and optimum moisture content 
Wet and dry density 

2.3 Discipline-Specific Design Criteria 

Each discipline will use the current revisions, as of the issue date of this DCD, of the codes, standards, 
and regulations listed in the following subsections. 
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2.3.1' Process 

2.3.1 .I Responsibility 3 

Process will have the responsibility of developing the project conceptual flowsheets, completing heat and 
4 

5 

6 material balances, performing initial process equipment sizing, and interacting with Material Handling 
and Mechanical Process. 7 

Operation 

Mechanical Excavation 

Specifically, Process will have sole responsibility for the indirect rotary dryer and associated equipment, 
and all equipment contained in the treatment system. Process will have joint responsibility, with Material 
Handling and Mechanical Process, for all other equipment depicted on the flowsheets.. 

Operating Times Design Rates 

1,200 tonslday 8 hourslday; 5 dayslweek 

2.3.1.2 Codes, Standards, and Regulations 

~ 

Shredder Feed 

Dryer Feed 

No specific codes and standards apply to Process design beyond the ARARs and those listed in the 
sections addressing Material Handling and Mechanical Process. 

8 hourslday; 5 dayslweek 

24 hourslday; 7 dayslweek 

96 tonshour (clay) 

22 tonslhour 

2.3.1.3 Design Criteria 

~~ 

Dryer Product 

Water to Off-Gas System 
(Dryer Evaporation Rate) 

Loadout 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

~ 

24 hourlday; 7 dayslweek 

24 hourslday; 7 dayslweek 

20 tonshour 

4.2 tonshour 

8 hourslday; 5 dayslweek 120 tonshour 

The design rates and operating periods for the remediation process are presented below. Actual operating 
rates will depend on the moisture content of the feed stock. Note that the dryer and shredder feeds will 
vary by material. 

Table 2-5 - Process Parameters 

7 r  

22 

23 

24 

2.5 

26 

27 

28 

29 
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Various waste piles will require different storage times. Storage times will be determined during design. 
Dry and wet material will be blended together into a feed pile for processing. The dryer feed pile will 
be stored prior to treatment. There will also be an contingency stockpile, with both wet and dry material, 
with a capacity for 14 days of treatment. With the exception of the contingency stockpile, the various 
storage times are for surge time, drainage, and evaporation of excess moisture in the material. 

. WastePit 

Pit 1 

Pit 2 

Pit 3 

Pit 4 

Natural gas will be used as the combustion fuel for the indirect rotary dryer. 
- 

Percent Moisture Content 
Dry Density Wet Density (Wet Basis) 

1 1 1  l b / e  139 l b / e  20 

74 lb/ff 111 l b / e  33 

59 l b /P  98 l b / e  39 

1 1 1  l b / e  139 lb/V 20 

Off-gas exiting the dryer will be sent to a condenser, which will reduce the temperature of the off-gas 
to 120 degrees F. To accomplish this, 1,142 gallons per minute (gpm) of cooling water at a temperature 
of 80 degrees F will be required at the condenser (based on Waste Pit 6 energy balances). 

Pit 5 

Pit 6 

Burn Pit 

Clearwell 

Off-gas exiting the scrubbers will pass through a heat exchanger, which will reduce the temperature of 
the off-gas to 50 degrees F. To accomplish this, 52 gpm of water chilled to 42 degrees F will be 
required at the heat exchanger. 

34 lb/V 84 Ib / e  59 

79 lb/ff 115 l b / e  31 

104 lb /P  135 lb/P 23 

79 lb/@ 115 lb/@ 31 

The material densities and moisture contents presented in Table 2-6 (based on June 15, 1995, DEEP data) 
will be incorporated into the .design: 

Table 2-6 - Waste Pit Material Densities and Moisture Contents 
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2.3.2 Mechanical Process 

2.3.2.1 Responsibility 

Mechanical Process will interact with Process during the development of the project conceptual flowsheets 
and process equipment sizing. Mechanical Process will have joint responsibility with Material Handling 
and Process for all equipment depicted on the flowsheets. 

Mechanical Process will be responsible for the specification of tanks, pumps, air compressors, heat 
exchangers, filters, and scrubbers, and support will be provided to Process for the indirect rotary dryer. 

2.3.2.2 Codes, Standards, and Regulations 

American Petroleum Institute (API) Standard 620-90, Eighth Edition, Design and Construction 
of Large, Welded, Low-Pressure Storage Tank 

API Standard 650-93, Ninth Edition, Welded Steel Tanks for Oil Storage 

DOE Order 6430.1 A, "General Design Criteria" 

Tubular Exchanger Manufacturers Association, Inc. (TEMA) standards 

. - .  

American Society of Mechanical Engineers (ASME) B73.1M-91, Specification for Horizontal End 
Suction Centrifugal Pumps for Chemical Process 

ASME Boiler and Pressure Vessel Code Sections VI11 and IX 

2.3.2.3 Design Criteria 

The facility shall be designed to meet the requirements of DOE Order 6430.1A. Design shall consider, 
and where required, use secondary containment to restrict the movement of radioactive liquid waste that 
has the potential for human contact or reducing groundwater quality. When necessary to prevent 
chemical reactions or introduction of contaminants, individual lines shall be used for each waste stream 
fed to collection tanks. Materials shall be selected for corrosion resistance and ease of decontamination. 
Provisions shall be made so that liquids can be analyzed prior to transfer. 

Tank systems shall be equipped with spill prevention devices (Le., check valves, dry disconnect 
couplings) and overfill controls (Le., liquid level probes, high level alarms, and interlocks to stop flow). 
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EauiDment 

Tank design shall meet the requirements of API 620 and/or 650. 

Shell and tube heat exchangers shall meet the requirements of TEMA. 

Where applicable, pumps shall meet the requirements of ASME B73.1M. 

Dryers, receivers, and filter housings shall meet the requirements of the ASME Boiler and Pressure 
Vessel Code, Section VIII. Welding associated with pressure vessels shall meet the requirements of the 
ASME Boiler and Pressure Vessel Code, Section IX. Note that the equipment will meet the requirements 
of the ASME Boiler and Pressure Vessel Code to ensure the quality of welds and fabrication. This does 
not imply that the equipment must be "stamped." 

Process Water 

Process water will be obtained from the FEMP's process water system. 

Plant and Instrument Air 

Plant and instrument air will be required for the off-gas treatment system, laboratory, and maintenance 
needs. Air compressor(s) will be installed rather than tying into existing site air system. Other needs 

, for air may be identified during design. 

a ,  
Vibration 

Rotating equipment will be dynamically balanced in accordance with the manufacturer's standard practice. 

Containment. Sump Reauirements 

Containment systems shall meet the criteria in DOE Order 6430.1A, Paragraphs 1300-7 and 1323-5. 

Accessibility for In-Service Inspection 

All equipment shall be provided with access, including platforms and ladders (as required), for inspection 
while in service. 
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Corrosion Allowance 

Stainless steel and epoxycoated steel tanks will not require a corrosion allowance. Unprotected carbon 
steel tanks shall have a 1116-inch corrosion allowance. 

2.3.3 PiDinq 

2.3.3.1 Responsibility 

Piping will be responsible for the specification of pipes, fittings, valves, pipe supports/anchors, and 
piping and equipment insulation. 

2.3.3.2 Codes, Standards, and Regulations 

1) ASME B31.3, Chemical Plant and Refinery Piping 

2) ASME Boiler and Pressure Vessel Code 

3) American Society for Nondestructive Testing (ASNT) SNT-TC-1 A, Recommended Practice 
. -  

4) American Society for Testing and Materials (ASTM) A-36, Standard Specification for Structural 
, 

Steel 

5) ASTM A-576, Standard Specification for Steel Bars, Carbon, Hot Wrought, Special Quality 

6) ASTM B-209, Aluminum and Aluminum Alloy Sheet and Plate 
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7) ASTM C-533, Calcium Silicate Block and Pipe Thermal Insulation 28 

29 

8) ASTM C-552, Cellular Glass Thermal Insulation 30 

31 

32 

33 

- 
9) American Welding Society (AWS) D. 1.1, Structural Welding Code Steel 

10) DOE Order 6430. lA, General Design Criteria 34 

35 

36 11) Manufacturers Standard Society (MSS) SP-58, Pipe Hangars and Support - Materials, Design, 
and Manufacture 37 

MSS SP-69, Pipe Hangars and Support - Skeleton and Application 
38 

12) 
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13) MSS SP-89, Pipe Hangars and Support - Fabrication and Installation Practices 1 

2.3.3.3 Design Criteria 

General Criteria 
6 < 

ASME B31.3 and the ASME Boiler and Pressure Vessel Code shall be the basis for the various piping 7 

systems designs. 8 

9 

Flexibility 10 

The impacts of dynamic effects (wind and vibration) and weight effects (live loads, dead loads, and test 
loads) shall be considered in the design so that stresses created by these combined loads do not exceed 
the allowable stresses as prescribed by ASME B31.3 and, where applicable, the ASME Boiler and 

It 

12 

13 

14 

Pressure Vessel Code. Seismic and stress analysis calculations will be performed as part of the design. 15 

16 

Double-Walled Piue 17 

18 

In accordance with DOE Order 6430. lA, Paragraph 1300-7.4, and where required, radioactive or other 
hazardous materials shall be carried in double-walled pipes where the primary pipe leaves a secondary 
confinement structure. In areas within the secondary confinement structure, the use of double-walled pipe 
shall be considered. Use of double-walled pipe will depend on factors such as accessibility, location, and 
type of waste. Leakage monitoring shall be provided to detect leakage into the space between the carrier 

19 

20 

21 

n 

z.3 

(inner) and containment (outer) pipes. 24 

25 

Pressure 26 

27 

28 

29 

Design and test pressures shall comply with ASME B3 1.3. 

Testing 30 

31 

Pipe and piping systems testing shall conform to the requirements set forth in ASME B3 1.3 and ASNT 
SNT-TC- 1 A. 33 

SDecial Flow Considerations 35 

Slurry pipe flow capacities shall maintain an adequate velocity to prevent settling of solids. Slurry pipe 

32 - 

34 

36 

37 

design shall consider internal erosion. 38 

i 39 

40 
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Heat Tracing and Insulation 

Heat tracing and insulation shall be provided for all piping, fittings, valves, and equipment which are 
subject to freezing temperatures, to prevent heat loss and freezing, and for personnel protection. 

Insulation 

Insulation requirements shall be in accordance with the applicable ASTM insulation and sheeting 
specifications. 

PiDe S U D D O ~ ~ ~  

Pipe supports shall be spaced in accordance 

Pipe hanger material, design, manufacture, 

with ASME B31.3. 

selection, application, fabrication, and installation shall be 
in accordance with MSS, SP-58, SP-69, and SP-89. 

Auxiliary steel supports shall be in accordance with 

Welding Reauirements 

ASTM A-36 and S-576. 

Welding shall be in accordance with ASME B3 1.3 and AWS D1.1. 

Material 

Corrosion, abrasion resistance, and ease of decontamination shall be considered when selecting pipe, 
fittings, valves, and equipment items. 

SDecial Valves 

Slurry valves shall be full port. 

2.3.4 Material Handlinq 

2.3.4.1 Responsibility 

Material Handling will be responsible for the design of solids handling and waste processing equipment 
such as bridge cranes, excavation equipment, hoppers, apron conveyors, belt conveyors, feeders, shredder 
systems, product storage and blending system, and railcar handling and loadout system. Material 
Handling will also be responsible for the design of any specialty equipment. 
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2.3.4.2 Codes, Standards, and Regulations 

Components of the material handling systems shall conform to requirements of the following standards, 
as applicable: 

Crane Manufacturers Association of America Spec. No. 70, 1988, Electric Overhead Traveling 
Cranes 

ANSI B30.16-93, Overhead Hoists (underhung) 

ANSI B30.11-88, Monorails and Underhung Cranes 

ANSI B56.6-87, Rough Terrain Fork Lift Trucks 

American Gear Manufacturers Association (AGMA) 2001B-88, Fundamental Rating Factors and 
Calculation Methods for Involute Spur and Helical Gear Teeth 

AGMA 6017E-86, Rating and Application 6f Single and Multiple Reduction Double-Enveloping- 
Worm and Helical-Worm Speed Reducers 

AGMA 6021-G-89, Shaft Mounted and Screw Conveyor Drives Using Spur, Helical and 
Herringbone Gears 

AGMA 6034-B-92, Practice for Enclosed Cylindrical Wormgear Speed Reducers and Gearmotors 

Anti-Friction Bearing Manufacturers Association (AFBMA) 9-9 1, Load rating Standard for Ball 
Bearings 

AFBMA 11-90, Load Rating Standard for Roller Bearings 

ASME B29.1M-86, Precision Power Transmission Roller Chains, Attachments and Sprockets 

Society of Automotive Engineers (SAE) J5 14-92, Hydraulic Tube Fittings, Standard 

Type, Standard 

SAE 5516-92, 

SAE J5 17-9 1, 

SAE J518-91, 

Hydraulic Hose Fittings, Standard 

Hydraulic Hose, Standard 

Hydraulic Flanged Tube, Pipe, and Hose Connections, Four-Bolt Split Flange 

1 

2 

3 

4 

5 

6 .  

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

2.5 

26 

27 

28 

29 

M 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

- 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU- 1 \PO-145\DCD.RVO 2-37 lOR0195,9:27am, Rev. No.: 0 - 

Qlf)(j(pJ;e 



16) AWS D1.1-94, Structural Welding Code Steel 

17) ASTM A36iA36M-Rev. A-93, Standard Specification for Structural Steel 

18) ASTM A53 Rev. A-93, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc- 
Coated, Welded and Seamless 

19) Steel Structures Painting Council SP6-91, Surface Preparation Specification No. 6, Commercial 
~ 1 s t  Cleaning 

20) ASTM 1-167 Rev. A-94, Standard Specification for Stainless and Heat Resistant Chromium- 
Nickel Steel Plate, Sheet, and Strip. 

2.3.4.3 Design Criteria 

General Criteria 

Material handling systems will be designed for manual operations, to the maximum extent practicable. 
Equipment maintenance will be performed manually by hand-held equipment. Operators will wear 
personal protective clothing as specified in the project-specific Health and Safety Plans. Remotely 
operated robotics equipment will not be used for operations or maintenance of equipment. 

SDecific Criteria 

1) The on-site transportation of containerized dry pit waste shall conform to the requirements of 
FEMP Site Policy and Procedure PP-0314. 

2) The off-site transportation of containerized dry pit waste shall conform to all applicable Federal 
regulations. These are discussed in the Transportation and Disposal Plan (Foster-Wheeler 1995). 
The shipment of wastes shall also conform to applicable State and local regulations of the states 
through which the shipment travels. 

3) All packages for transportation of radioactive waste shall conform to the standards identified in 
Subsection 2.1.5 of this DCD and the Transportation and Disposal Plan (Foster-Wheeler 1995). 

4) Design of waste processing facilities shall conform to the requirements of DOE Order 6430.1A 
and DOE/TIC- 1 1603. 

5) Waste being processed through the dryer will be limited to a maximum of 4 inches in any 
direction. 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU- 1 \w- 145\DCD .RVO 2-3 8 10/20/95,9:21arn, Rev. No.: 0 

3 

4 

5 

6 

7 

8 -  

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

' 37 

38 

- 



c' 0 1 6 5  

9) 

13) 

Apron feeders, if used for conveyance of materials, will have a maximum speed of 100 feet per 
minute (fpm). 

Conventional earth-moving equipment will be used for handling wet, sticky material as well as 
dry material. 

Bottom openings of all chutes and hoppers for handling of wet, sticky waste will be as large as 
possible to accommodate oversize debris, Chutes and hoppers will be lined with 1/2-inch-thick, 
ultra high molecular weight plastic and shall be designed with minimum 70-degree side slopes. 
The number of belts, chutes, and hoppers will be kept to a minimum. 

Provisions shall be made for periodic automatic water washdown of all equipment that processes 
wet, sticky material. Drip pans shall be provided underneath the equipment for water collection. 
Floor sumps with sump pumps shall be required for processing of washdown water. 

Access shall be provided in all areas for removal of equipment for maintenance in case of 
equipment breakdown. 

Dust collection and/or dust suppression systems shall be provided at all material transfer points 
to keep airborne particulates to a minimum. 

The following bulk densities and angles of repose will be used for suing storage piles: 
(1) Feed Preparation Area: 

a) 
b) 
Dryer Feed Pile: 90 pcf at 30 degrees (angle of repose) 

a) 

Wet waste: 85 pounds per cubic feet (pcf) at 15 degrees (angle of repose) 
Dry waste: 135 pcf at 33 degrees (angle of repose) 

(2) 
(3) Loadout Area 

Waste at optimum moisture: 95 pcf at 33 degrees (angle of repose) 

All components in a hydraulic power system shall be designed for 3,000 pounds per square inch 
(psi). The associated hydraulic piping and hoses must have a minimum safety factor of four. 
Maximum operating pressure in hydraulic systems shall be limited to 2,400 psi. 

2.3.5 

2.3.5.1 Responsibility 

Civil design work will include all utilities (Le., underground fire protection water, process water lines, 
natural gas, and routing of electric), stormwater management, floodplain and wetlands mabagement, 0 
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excavation, and secondary containment design. Civil will be responsible for the design and specification 

Site clearing and layout 
Surveying 
Earthwork (coordinated with Geotechnical) 
Slope protection and erosion control (slope stability coordinated with Geotechnical) 
Paving and surfacing 
Underground utilities 
Stormwater management systems 
Geosynthetics (coordinated with Geotechnical) 
Fences and gates 
Landscaping and seeding 
Floodplain and wetlands management 
Excavation (assistance to Material Handling) 
Rail upgrades (see the Transportation and Disposal Plan poster-Wheeler 19951 for scope) 

2.3.5.2 Codes, Standards, and Regulations 

American Association of State Highway and Transportation Officials (AASHTO) GDHS-90 
Policy on Geometric Design of Highways and Streets, 1990 

DOE Order 6430.1A 

North American Datum (NAD) of 1983 

North American Vertical Datum of 1929 

National Fire Protection Association (NFPA) 24, Installation of Private Fire Service Mains and 
their Appurtenances 

Soil Conservation Service (SCS) TR-55 Urban Hydrology for Small Watersheds, Technical 
Release 55 

TP-40, Rainfall Frequency Atlas of the United States for Durations from 30 minutes to 24 Hours 
and Return Periods from 1 to 100 Years. National Weather Service. 

Hamilton County Earthwork Regulations 

ANSI B3 1.8, Gas Transmission and Distribution Systems 
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NFPA 54, National Fuel Gas Code 

Ohio Department of Transportation (ODOT) Standards 

American Concrete Institute (ACI) Codes 

American Railway Engineering Association standards 

CSX Transportation Design and Construction of Industrial Sidetracks manual 

y' - 0163 

2.3.5.3 Design Criteria 

Site Clearing 

The remediation area will be arranged to reduce the amount of clearing required. Work will be specified 
to be performed in accordance with ODOT standards. Fence material and topsoil will be removed and 
salvaged for re-use. FEMP standards for waste material will be specified for material that cannot be 
re-used and must be removed from the work zone. Fence removed for construction will be salvaged and 
re-used where possible. 

Surveving 

A field run topographic and location survey will be performed for the proposed treatment area, storage 
area, and utility routes. Soil boring locations, elevation benchmarks, and construction control points will 
be established. All coordinates will be referenced to the NAD 83 State Planar Coordinate System. All 
survey work shall be to a third order accuracy standard as established by the Standards and Specifications 
for Geodetic Control Networks. 

Topographic contours will be established at 1-foot intervals. Spot elevations will be taken at high and 
low points of areas, ditch inverts, culvert inverts, and tops of grates or manholes. Roadway centerlines 
and pavement width will be determined. All utility poles, valve boxes, fences, rail tracks, and other 
similar surface features will be located. 

Earthwork 

' Earthwork for the facilities shall include all grading, excavation, compaction, trenching, and filling, and 
shall be specified to conform to ODOT standards. Trenching and open pit excavations shall also conform 
to Occupational Safety and Health Administration (OSHA) standards, 29 CFR Part 1926. Where feasible, 
permanent slopes shall be a minimum of 0.5 percent for impervious surfaces, 2 percent for vegetated 

P 
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surfaces, and no greater than 3 horizontal to 1 vertical (3H:lV). Cut and fill will be planned to achieve 
a reasonable balance. 

Pit excavation activities will minimize the creation of additional wastes and excessive earthwork. 
Excavated contaminated and clean soils will be segregated. Excavation sequences will ensure that 
workers and equipment remain off of the waste pits and outside the line of the waste's angle of repose. 
Temporary slopes shall be stable and maintained and/or covered to minimize erosion. Dewatering and 
excavation activities will occur simultaneously. 

The pit excavations will be backfilled in compacted lifts to minimize settlement. The backfill will 
minimize infiltration from surrounding soils and from surface waters. The surface will be crowned and 
vegetated. Grading will be "interim," as OU5 will be responsible for final grading. Clayey common soil 
will be used, similar to the surrounding soils at the excavation. If potential for contamination exists from 
surrounding soils or waters, the backfill will be encapsulated to limit this spread; or, possibly, coarser, 
quickdraining soils could be used as backfill at interface areas. Final topography will be consistent with 
that identified in the final sitewide topography determination. 

- SloDe Protection and Erosion Control 

Slope protection and erosion control will include temporary measures to prevent erosion and control 
sediment during construction. Some measures will be installed prior to any earthwork being performed. 
During construction, additional measures will be required, such as around new catch basins. All erosion 
and sediment control measures will require maintenance during construction. ODOT standards for control 
measures will be specified. "Water Management and Sediment Control for Urbanizing Areas" (SCS) will 
be used as a guideline in establishing control measures. 

Paving and Surfacing 

All paving and surfacing methods, materials, design, and details shall conform to ODOT standards. 
AASHTO's A Policy on Geometric Design of Highways and Streets 1990 (GDHS-90) will be used as a 
reference in site layout. Unless conditions dictate otherwise, the minimum slope shall be 0.5 percent. 
AASHTO H-20 loadings shall be used. 

. 

Civil utility design work wiH include all proposed underground fire protection water, process water lines, 
gas, communication, security lines, and routing electric. A field run survey will provide the information 
necessary to update/correct/supplement the existing FEMP grid utility drawings. 

4 
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1) Process Water (designated as TW on drawings): All water lines shall have a minimum depth of 
cover of 3.5 feet for frost protection or be heat traced if carried aboveground. Layout shall 
minimize the amount of line under pavement. Thrust blocks are required for all lines 2 inches 
or greater. Gate valves or post indicator valves shall be installed at line intersections and at 
selected points throughout the distribution system to provide control over the service area in 
accordance with DOE Order 6430.1A. 

Fire Protection (designated as FQ on drawings): All water mains supplying fire protection 
systems, fire hydrants, etc. shall be treated as fire mains and installed in accordance with NFPA 
24 and DOE Order 6430.1A. Each fire hydrant within the distribution system must be capable 
of delivering 1,000 gpm at a residual pressure of not less than 10 psi. Fire hydrant branches 
(from main to hydrant) shall be at least 6 inches in diameter and no longer than 300 feet. A gate 
valve shall be installed with each hydrant. Fire hydrants shall be installed at a maximum spacing 
of 400 feet and shall not be located more than 300 feet from the building nor closer than 50 feet 
from the building to be protected. A minimum of two hydrants shall protect each building. 

3) Natural Gas Distribution (designated as FG on drawings): All gas pipelines, valves, regulators, 
relief valves, and meters shall be installed as per ANSI B31.8, Gas Transmission and Distribution 
Piping Systems. The requirements of NFPA 54, National Fuel Gas Code, shall be adhered to 
during design. The practices of Cincinnati Gas & Electric shall also be followed. The FEMP 
site area will be considered a Class 4 location, type D construction class. 

Potable water and sanitary service will not be required for the process facilities. 

/. 

4) 

Storm Sewer and Stormwater Management Svstems 

At present, the proposed site area is a clegn area that drains southwest to Paddys Run. The site will be 
immediately adjacent to the waste pits' stormwater management system. To control sediment and 
stormwater discharge from the area during facility construction and excavation activities, the proposed 
site area will be incorporated into the site stormwater management system. All stormwater from the 25- 
year, 24-hour storm event will be collected and retained. The proposed stormwater management system 
for the plant facilities will be permitted to discharge into the Biodenitrification Surge Lagoon. A retention 
basin will be required to properly control discharge into the Biodenitrification Surge Lagoon and to 
reduce suspended solids. Stormwater will be sent to FEMP wastewater treatment system from the 
Biodenitrification Surge Lagoon. 

New systems will be designed for the 25-year7 24-hour storm per FEMP site policy. Open channels will 
use the 5-year storm for evaluating velocity. Stormwater management basins will be designed to safely 
pass the 100-year, 24-hour storm. Storm drain systems not directly connected to the stormwater 
management system, with catchments less than 160 acres, may be designed by the rational method. 
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Those storm drain systems directly connected to the stormwater management system, as well as the 
stormwater management system, will be designed by SCS methods (e.g., TR-55, TR-20). Design details, 
construction methods, and materials shall be in accordance with ODOT standards. This section will also 
include the design of the stormwater management control structure/system. Other disciplines may also 
have input, depending on the system and discharge requirements. 

The stormwater management basin’s discharge will be controlled by the Biodenitrification Surge Lagoon 
capacity. To prevent an overcapacity at the Biodenitrification Surge Lagoon, the stormwater management 
basin will be able to retain the 25-year storm volume for the 24-hour period. 

LandscaDing and Seeding 

All areas disturbed during construction and reclamation that are not being surfaced will be stabilized with 
grass or stone, depending on conditions. Sod or stone will be specified if water velocities in channels 
or other conditions warrant their use. All vegetated surfaces will be on topsoil and will have soil 
supplements as necessary. Seed and supplement rate and materials shall conform to ODOT standards. 
Temporary seeding of exposed soil shall be required if the area is not expected to be worked for 30 days, 
per ODOT standards. - 

FloodDlain and Wetlands Management 

The work proposed is not in the 100-year floodplain (PARSONS 1993a). Some utility line routes may 
run through FEMP designated wetlands. All necessary approvals will be obtained for this work. 

Excavation 

It is assumed that the waste to be excavated can be sufficiently dewatered (Le., by drainage) to permit 
handling by conventional earth-moving equipment. The waste material will be dewatered to a moisture 
content less than the waste’s liquid limit as determined by Plasticity Index testing. The pit waste’s natural 
angle of repose will be determined as part of the geotechnical investigations for the project. Excavation 
sequences will ensure that the tracks of the excavation equipment remain off of the waste and outside the 
line of the waste’s repose angle. Safety of equipment operators will need special consideration and first 
priority during design and construction. 

Siting 

As required by the ARARs in Appendix A, impacts on wetlands and floodplains shall be minimized. 
Table A-1 of Appendix A discusses these requirements. 
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2.3.6 Structural 2 

3 

2.3.6.1 Responsibility 4 

5 

6 

7 

Structural will have the responsibility of designing the structures for OU1 remediation facilities. 

2.3.6'. 2 Codes, Standards, and Regulations 8 

Codes, standards, and Orders applicable to the structural design follow: 
9 

10 

. 1) 

2) 

Uniform Building Code (UBC) 1994 

Ohio Basic Building Code (OBBC) 1995 
15 

16 3) Metal Building Manufacturers Association (MBMA) - Recommended Design Practice Manual 
.... 

4) ASTM standards as referenced in Subsection 2.3.6.3 

5 )  DOE Order 6430. lA, "General Design Criteria" 

'I 6) DOE-STD-1020-94, "Natural Phenomena Hazards, Design and Evaluation Guidelines for DOE z 

Facilities 'I 23 

University of California Research Laboratory (UCRL) 53582, "Natural Phenomena Hazards 
2.4 

7)  
Modeling Project; Seismic Hazard Models for DOE Sites" 26 

27 

8) American Society of Civil Engineers (ASCE), 7-93, "Minimum Design Loads for Buildings and 28 

Other Structures" 29 

9) ACI 3 18, "Building Code Requirements for Reinforced Concrete" 

10) . American Institute of Steel Construction (AISC) Manual, 9th edition 

11) DOE Order 5480.28, "Natural Phenomena Hazards Mitigation" 

30 

31 

32 

33 

34 

35 
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36 

12) DOE-STD-102 1, "Natural Phenomena Hazards Performance Categorization Criteria for 37 

Structures, Systems, and Components" 38 

39 
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2.3.6.3 Design Criteria 

Structure 

Pipe racks 

The design and evaluation of SSCs for Natural Phenomena Hazards (TWHs) due to wind, earthquake, and 
flood shall be in accordance with DOE Order 6430.1A and DOE-STD-1020 (formerly UCRL 15910). 

Load 

Actual load but not less than 35 psf at each level 

The SSCs for the OU1 remediation system include engineered buildings, pre-engineered buildings, 
miscellaneous structural steel supports, and concrete foundations. 

Electrical raceways 

Materials and equipment 

Dead Loads 

Actual load but not less than 15 psf at each level 

Actual load 

Dead loads shall include all loads that remain permanently in place, including weights of all permanent 
materials, equipment, self-weights, and provisions for future loads, if required. 

The unit weights of materials and assemblies for buildings and other structures may be based on sources 
of data from manufacturer's drawings and catalogs, Table C1 of ASCE 7-93 and Table 2-7 of this DCD. 

Dead loads shall also include weights of all permanent service equipment, including piping, air 
conditioning equipment, electrical equipment, and fixed furnishings. 

- 

Dead loads for partition walls shall be per Section 01 11-2.2.4 of DOE Order 6430.1A. 

Table 2-7 - Minimum Design Dead Loads 

Live Loads 

Live loads shall include all loads resulting from occupancy and use of the structures. Live loads may act 
in any direction. Impact loads, moving loads, and operating loads shall be considered as part of live 
loads. 

Live loads for buildings and other structures shall be as shown in Table 2-8, but not less than the 
minimum uniform or concentrated loads stipulated in ASCE 7-93. 
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Roof live loads shall include snow loads, snow drifts, or rain loads as applicable per ASCE 7-93. 

Table 2-8 - Minimum Design Live Loads 

Structure 

Building Floors 

~~~ 

Load 

125 psf, or equipment load or storage weight if greater 

Walkways (other than exitways) 

Impact loads 

~ 

Stairs and exitways 

Equipment platforms 

~~ 

In accordance with ASCE 7-93, Subsection 4.7 

Trench covers 

All other areas 

60 psf 

100 psf 

100 psf 

16,000 lb wheel load 

100 psf 

Roofs 20 psf where tributary area is less than 200 sf and roof 
pitch is less than 4:12 

Wind Loads 

Wind load design criteria presented in this section shall be based on the requirements of DOE Order 
6430. lA, DOE-STD-1020, ASCE 7-93, and the OBBC. Exposure "C" shall be used for all wind load 
calculations, per Section 01 11-2.4.2 of DOE Order 6430.1A. 

The.effective velocity pressure e at any height 2 above the ground shall be calculated using the following 
equation: 

e = 0.00256 &(IV2 (Section 6.5.1 of ASCE 7-93) 

where: 

I = Importance Factor = 1.07 (Table 3-1 of DOE-STD-1020) 
& = Velocity pressure coefficient at height 2 (Table 6 of ASCE 7-93) 
V = Basic wind speed = 80 mph (Section 1611-3 of OBBC) 

Design wind loads shall be based on factors and coefficients stipulated in ASCE 7-93, Table 4. 
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Tornado Loads 

Tornado loadings, tornado missiles, and Atmospheric Pressure Change loads are not applicable for PC-2 
facilities per DOE-STD-1020. Tornado loadings, therefore, are not considered. 

Seismic Desim and Evaluation 

The seismic criteria for the design and evaluation of SSCs shall be based on procedures detailed in 
Section 2.3.1 of DOE-STD-1020, PC-2, and UBC Section 1628. 

The earthquake response shall be evaluated in accordance with procedures given in UBC Section 1627.8, 
using the static force method. 

The design base shear using the static force procedure shall be calculated using the following formula: 

ZIC v = - w  
%, 

- 
where 
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14 

15 

Z = A seismic zone factor equivalent to peak ground acceleration = 0.13 (based on site-specific 
seismic hazard curve for the FEMP from UCRL 53582) 

16 

16 
I = Importance Factor = 1.25 19 

W 

C = Spectral Amplification Factor = 2.75 (Based on,site-specific response spectra for the FEMP 21 

from UCRL 53582) 22 

R, = Reduction factor from UBC Table 16-N or Table 16-P, as applicable 

W = Total dead load and applicable portions of their loads as listed in UBC Section 1628.1 

The capacities will be evaluated using the strength design or allowable stress design method. The story 
drift limitations shall be per UBC Section 1628.8. 

The SSCs shall meet the UBC Seismic Zone No. 2 detailing provisions in accordance with UBC Section 
1631. 

Nonbuilding structures shall meet the requirements of UBC Section 1632. 

Lateral force on elements of structures and nonstructural components supported by structures shall be in 
accordance with UBC Section 1630. 
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Quality assurance and peer review for earthquake evaluation shall be in accordance with Appendix C.8 
of DOE-STD-1020 for PC-2. 

Other Loads 

1) Other loads: Load criteria not specified above shall conform to DOE Order 6430.1 A, paragraph 
01 11-2.8, "Other Loads for Buildings and Other Structures." 

2) Cyclic/Dynamic Loads: Consideration will be given to dynamic loading of any vibrating 
. equipment (i.e., pumps, compressors, and shredder). 

Other Structural Material/Desim Reauirements 
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Design requirements for structural materials and design are as follows: 

1) Concrete: Concrete material, design, and construction for buildings and 'other structures shall 16 

be per ACI 318-89. Minimum concrete strength at 28 days shall be 3,000 psi. Concrete exposed 17 

to weather shall be a minimum of 4,000 psi. 18 

.. .. 
IC- 

2) Reinforcement: Deformed billet steel shall conform to ASTM A615, Grade 60. 
19 

20 

21 

3) Grout: High strength, nonshrink grout shall be 1 inch minimum thickness under equipment, n 

columns, and pipe support base plates unless otherwise recommended by equipment supplier. 23 

24 

4) Structural Steel: Design, details, fabrication, and erection of structural steel shall conform to the z 

UBC and the AISC Manual, Ninth Edition. The material for structural steel shapes and plates 

and grating, shall be painted or galvanized. Connection bolts shall be high-strength ASTM A325 

26 

shall conform to ASTM. A36. All structural steel and connections, including ladders, handrailing, 27 

28 

with hardened washer and nut. 29 

30 

5 )  Field connections: Connections may be bolted or welded connections per AISC. 31 

- 
32 

6) Operating and Maintenance Platforms: These shall be a minimum of 3 feet, 0 inches wide, with 33 

walkways 2 feet, 6 inches minimum width. 34 

35 

36 

37 

38 

7)  Minimum Headroom Clearance: Clearance shall be 7 feet, 6 inches above nosing line of stairs, 
and shall conform to OSHA requirements. 

8) Masonry: Materials, design, and construction of masonry structures shall be per UBC 94, 39 

assuming special inspection. Hollow, non-load-bearing block shall be per ASTM C129. Hollow, 40 
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load-bearing block shall be per ASTM C90. Mortar shall be per ASTM C35 or C56, Type M 
or N. 

Open Pipe Trenches: Locate tops of walls at the same elevations as surrounding gradeslslabs. 
Slope trench floors at least 1 percent to drains. Cover with grating weighing not over 150 
pounds per piece. Size to allow easy access to in-trench pipe and fittings. Allow 3-inch 
minimum between flanges or pipe, and walls and floor. Provide anchorage and supports for pipe. 
Supply reinforced concrete or ductile iron covers if heavy trucks will pass over the trenches. 

9) 

10) Concrete Slabs-on-Grade: Show control joints except where floor covering occurs, preferably in 
line with faces of foundation pedestals, pilasters, etc., but not more than 20 feet apart. Pour 
strips to be a maximum of 20 feet wide. . 

11) Foundations: Per DOE Order 6430.1A, Section 0111-3.4, the provisions of UBC Chapter 18 
shall be the minimum requirements for foundation design. Use spread, mat-type, or continuous 
strip footings placed in the upper natural soils, or properly compacted fill, for an assumed 
allowable bearing pressure of 2,000 psf at a depth of 3 feet below the adjacent final grade. 
Allowable soil bearing pressures and any other special foundation requirements will be verified 
by the site-specific soil report. Allowable stresses may be increased by a value of 1/3 when wind 
or earthquake forces are included. The minimum embedment depth of foundations in soil shall 
be 3 feet, 0 inches to prevent problems with frost penetration. Comply with specific 
requirements based on the site-specific soil report (to be prepared later). 

12) Pre-engineered Buildings: Pre-engineered buildings shall comply with MBMA Metal Building 
Systems Manual and Section 01 11 of DOE Order 6430.1 A, Structural Design Requirements. 
Certified shop drawings and calculations will be submitted in accordance with applicable 
specifications and worked in conjunction with Architectural. 

13) Piperacks, doorways, and other means of vehicle exit shall have adequate clearance for vehicle 
traffic. 

Factor of Safety Against Overturning 

Per UBC Section 1619.1, the base overturning moment for the entire structure, or for any of its 
individual primary lateral-resisting elements, shall not exceed 2/3 of the dead-load-resisting moment. For 
.an entire structure with a height-to-width ratio of 0.5 or less in the wind direction and a maximum height 
of 60 feet, the combination of the effects of uplift and overturning will be reduced by 1/3 (i.e., factor 
of safety equal to 1.0). The weight of earth superimposed over footings will be used to calculate the 
dead-load-resisting moment. 
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Per Section 161 1-1-3 of the OBBC, the overturning moment due to wind load shall not exceed 2/3 of the 
dead load stabilizing moment unless the building or structure is anchored to resist the excess moment 
(i.e., factor of safety equal to 1.5). 

Loading Combinations 

Combinations of loads, allowable stresses, and strength requirements for buildings and other structures 
shall be in accordance with UBC 94, Chapter 16, Section 1603.6. 

2.3.7 Architectural 

2.3.7.4 Responsibility 

ArchitecturJ will be responsible for the design and specifications of 

- 1) .Pre-engineered buildings 
' 2) Metal siding for steel buildings 

3) 'Material finishes 
-..- 4) Insulation 

5) Paintings and coatings 

' 2.3.7.2 Codes, Standards, and Regulations 

DOE Order 6430.1 A, "General Design Criteria" 
OBBC 1995 
UBC 1994 
NFPA 101, Life Safety Code 
NFPA 13, Standard for Installation of Sprinkler Systems 
MBMA - Recommended Design Practice Manual 
ASTM as referenced in Subsection 2.3.7.3 
40 CFR 101-19.6, 'I Uniform Federal Accessibility Standards" 
ANSI, as referenced in Subsection 2.3.7.3 
Performance Criteria for Roofing Membranes Using Polymer Modified Bituminous Products 
Recommended Work Procedures for Resilient Floor Covering 
Architectural Painting and Wall Covering Manual 

. 

In case of conflict between the codes and standards, the most stringent will be adhered to. 
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2.3.7.3 Design 

General Criteria 

The dryer discharge and 

Criteria 

entry enclosures will be pre-engineered, shed type buildings. 

Buildbgs will be categorized as Factory Occupancy, Moderate Hazard (F-1), and classified as Type 2B 
construction (not to be confused with DOE Order 6430.1A classifications), with an approved fire 
suppression system throughout in accordance with the requirements of UBC, OBBC, and NFPA 13. 

- Exits 

A minimum of two exits are required on all buildings except the dryer discharge and entry enclosures, 
leading to the exterior of the buildings. The maximum allowable length of exit access travel for this 
occupancy with fire suppression system is 75 feet according to NFPA 101 Section 5-1 1.1. 

Ceiling and floor finishes at exit access shall be Class B (minimum) per NFPA 101. 

Doors 

All exterior personnel doors, interior doors, and special doors shall be hollow metal fabricated 
conforming to ASTM A366. All exterior doors shall be insulated. Hollow metal door frames shall 
conform to ASTM A366. 

Finish hardware for doors shall include butts, locks, kickplates, closures, doorstops, thresholds, and 
silencers, and shall follow the requirements of the ANSI A156 Series. 

Overhead coiling doors shall be fabricated to resist a wind load of 25 psf. Door tracks shall be of a gage 
and size to meet door size and wind loading. Doors shall be chain hoist operated with electric motors 
(code reference - ANSI A216.1). 

Materials and Surface Treatment 

The interior walls will be either concrete, concrete block, or gypsum drywall. 

Modified bituminous roofing shall comply to UBC Chapter 32 for roof covering. Modified bituminous 
roofing shall comply with American Roof Manufacturers Association’s recommended Performance 
Criteria for Roofing Membranes Using Polymer Modified Bituminous Products. 

Exterior insulation and finish systems shall comply with UBC Standard No. 17-6. 
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Resilient flooring installation shall comply with Resilient Floor Covering Institute’s Recommended Work 
Procedures for Resilient Floor Covering. 

Concrete floors are to be sealed with epoxy coating according to Portland Cement Association’s Painting 
Concrete. Coatings will be lead free and have no chromates. 

Painting of all surfaces will be in accordance with the recommendations of a single-source manufacturer 
of the painting system selected. Painting shall comply with the Architectural Painting and Wall Covering 
Manual. 

2.3.8 Mechanical Utilities 

2.3.8.1 Responsibility 

Mechanical Utilities will be responsible for HVAC, air cleaning, off-gas handling, tire protection, and 
plumbing for the facility in support of the remediation system design for OU1. 

HVAC will be provided for all buildings to prevent the spread of contamination, create suitable 
environments for workers, and provide uninterrupted equipment operation. Building exhaust fans will 
exhaust all ventilated air from buildings through prefilters, HEPA filters, and a stack. Airflow shall be 
controlled and directed from less contaminated areas to more contaminated areas. Air handling units or 
louvershackdraft dampers will supply makeup air. Air handling units will be furnished with cooling and 
heating coils. 
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For cooling, the following alternatives will be considered: direct expansion type coils with air-cooled 
condensing units, chilled water coils with chilled water from a chiller, or an aircooled chiller. These 

z 

26 

will provide cooling capacity for the process, as well. 27 

28 

For heating, the following alternatives will be considered: space unit heaters, or installation of a heat 
exchanger in the dryer exhaust air stream (to utilize the heat from the dryer to provide hot water or steam 

29 

30 

to heating coils in air handling units). 31 

The vendor-supplied support trailers will also have vendor-supplied HVAC systems; 

2.3.8.2 Codes, Standards, and Regulations 

1) American Air Balance Council National Standards for Total System Balance 

32 

33 

34 
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36 

37 

38 

2) American Conference of Government Industrial Hygienists (ACGIH) Industrial Ventilation 39 
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Air Movement and Controllers Association, Inc. 210, Laboratory Method of Testing Fans for 
Rating 

ANSI 2358.1, Emergency Eyewash and Shower Equipment 

American Refrigeration Institute (ARI) 360, Commercial and Industrial Unitary Air Conditioning 
Equipment 

ARI 430, Central Station Air Handling Units 

ARI 460, Remote Mechanical Draft Air-Cooled Refrigerant Condensers 

ARI 520, Positive Displacement Refrigerant Compressors, Compressor Units, and Condensing 
Units 

American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) - 
Handbooks 
(1) 
(2) 

(3) 
(4) 
(5) 

ASHRAE 15, Safety Code for Mechanical Refrigeration 
ASHRAE '20, Methods of Testing for Rating Remote Mechanical Draft Air-Cooled 
Refrigerant Condensers 
ASHRAE 55, Thermal Environmental Conditions for Human Occupancy 
ASHRAE 62, Ventilation for Acceptable Indoor Air Quality 
ASHRAE 90.1-1989, Energy Efficient Design of New Buildings Except Low-Risk 
Residential Buildings 

OBBC (mechanical) 

29'CFR 1910, Occupational Safety and Health Standards 

DOE Order 6430. lA, General Design Criteria 

DOEKIC 11603-Rev I, Standards and Criteria Guide Non-Reactor Nuclear Facilities 

ERDA 76-21, Nuclear Air Cleaning Handbook 

Sheet Metal and Air Conditioning Contractors' National Association 75, Accepted Industrial 
Practice for Industrial Ducts 

Underwriters Laboratories, Inc. (UL) 207, US Standard for Safety Refrigerant-Containing 
Components and Accessories, 1993 
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.. . . 

17) 

18) 

19) NFPA 

UL 900, UL Standard for Safety Air Filter Units 

DOE Order 5480.7A, Fire Protection 

NFPA 10, Portable Fire Extinguishers 
NFPA 11, Low Expansion Foam 
NFPA 1 lA, Medium- and High-Expansion Foam Systems, 1994 
NFPA 12, Carbon Dioxide Extinguishing Systems, 1993 
NFPA 13, Installation of Sprinkler Systems 
NFPA 14, Installation of Standpipe and Hose Systems 
NFPA 15, Water Spray Fixed Systems for Fire Protection, 1990 
NFPA 16, Installation of Deluge Foam-Water Sprinkler and Foam-Water Spray Systems, 
199 1 
NFPA 16A, Installation of Closed-Head Foam-Water Sprinkler Systems, 1994 
NFPA 24, Installation of Private Fire Service Mains and Their Appurtenances, 1992 
NFPA 72, National Fire Alarm Code, 1993 
NFPA 90A, Installation of Air Conditioning and Ventilating Systems, 1993 
NFPA 90B, Installation of Warm Air Hearing and Air Conditioning System, 1993 
NFPA 91, Installation of Exhaust Systems for Air Conveying of Materials 

, 

Design Criteria 

Heating. Ventilation. and Air Conditioning 

The design of the HVAC systems shall conform to DOE Order 6430.1A (Section 1550); ASHRAE 
handbooks, ASHRAE Standards 55 and 62; NFPA 90A, 90B, and 91; ACGIH, Industrial Ventilation 
Manual; and the OBBC. 

Outside design temperature shall be 92" F dry bulb/73" F wet bulb for summer and 1 degree F for 
winter. 

Ventilation exhaust systems design .requirements shall be in accordance with .DOE Order 6430. lA, 
Section 1550-1.5. Ventilation air shall be provided to achieve OSHA air quality limits, all the 
Permissible Exposure Limits established by 29 CFR 1910, and ACGIH Threshold Limit Values or better. 

Ventilation exhaust systems shall provide a minimum of six air changes per hour for the process building. 

All exhaust air will pass through prefilters, High Efficiency Particulate Air filters, and an exhaust stack 
before being discharged to the atmosphere in compliance with DOE Order 6430.1A and ERDA 76-21. @ . 
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The exhaust stack shall be at least 12 feet higher than the nearest building within 500 feet (ERDA 76-21, 
pg. 130). 

All enclosed conveyors shall be provided with an exhaust system to control dust emissions. 

All buildings and enclosed conveyors shall be maintained under a negative pressure of 0.1 inches water 
gage to ensure that there will be no exfiltration of airborne contaminants to the environment. 

The ventilation system shall provide airflow-from areas of low contamination to areas of higher 
contamination to prevent crosscontamination. The ventilation system shall permit the filters to be 
changed easily, with a minimum potential for the release of radioactive materials, and shall minimize 
worker exposure. 

All exhaust duct work shall be designed to maintain a minimum transport velocity of 2500 fpm. 

Duct work that will come into contact with radioactive airborne particles shall be constructed of stainless 

steel. Process off-gas duct work shall be stainless steel if deemed necessary as a result of the off-gas 
composition analysis. All other duct work will be made from galvanized steel. 

Where mechanical ventilation cannot maintain the room temperature within the National Electrical 
Manufacturers Association (NEMA) equipment rating, mechanical cooling systems shall be provided in 
compliance with DOE Order 6430. lA, Section 1550, paragraph 1 S.7. 

Air conditioning will be provided for the control room. 

Air handling and air conditioning equipment will be sized and selected in accordance with ASHRAE 
handbooks and shall comply with ARI 430 and ARI 360 in compliance with DOE Order 6430.1A, 
Section 1550, paragraph 2.1. 

Aircooled condensers, chillers, and condensing units shall meet the standards, rating, and testing 
requirements of.ARI 460, ARI 520, and ASHRAE Standard 20, and shall be in compliance with DOE 
Order 6430. lA, Section 1550, paragraph 2.1.3. 

Enerm Conservation 

An Energy Conservation Report is required for the system per DOE Order 6430 1 .A, Section 01 10, 
paragraph 12.8. A waiver of this requirement will be requested since it is not appropriate nor necessary 
for the OU1 remediation facilities. 
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Plumbing Svstems 

For emergency eyewash showers or other potable water requirements, self-contained equipment may be 
used. 

Process-related wastewater drains and water from equipment drains will be collected in a wastewater 
drainage system. 

Fire Protection 

Where necessary fire protection will consist of a wet pipe sprinkler and standpipe systems which will 
supply hose racks and sprinkler heads within the process area and control area in accordance with DOE 
Order 5480.7A7 DOE Order 6430.1A, Section 1530, 19 CFR 1910, and NFPA 13. 

Fire extinguishers shall be provided on all mobile heavy equipment for suppression of Class B, Class C, 
and equipment fires in compliance with NFPA 11, 1 lA, 12, 15, 16, and 16A. 

Fire protection systems and components shall have fail-safe features, and audible and visual alarms for 
operability and trouble indication. 

. .  

All fire detection and alarms devised shall have UL-listed components or be Factory Mutual-approved. 

Fire water mains, including valves, hydrants, and fittings, shall be installed, flushed, disinfected, and 
tested in accordance with NFPA 24 and DOE' Order 6430.1A. 

A standby source of electrical power shall be provided to operate the fire protection system. 

The design and installation of the systems will be the responsibility of a qualified fire protection 
contractor regularly engaged in the installation of fire protection systems. The contractor will obtain the 
approval or acceptance of all governing authorities, including the insurance underwriter (if any). 

A general fire protection design analysis will be made for each building by a cognizant DOE fire 
protection authority. The analysis shall be made using parameters established in DOE Order 5480.7A. 
The analysis will be documented in report form, kept with project files, and referenced by the Safety 
Analysis Report. 
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2.3.9 Electrical 

2.3.9.1 Responsibility 

Electrical will be responsible for the electrical power distribution system, electrical power backup supply, 
grounding systems, lighting, and fire alarm, evacuation, and communication systems. 

2.3.9.2 Codes, Standards, and Regulations 

The National Electrical Code, NFPA 70-93, the UL Electrical Construction Materials Directory 94, and 
Division 16 and of DOE Order 6430.1A shall be applicable to all electrical discipline work. The 
following codes and standards will govern design and installation of the systems for which Electrical will 
be responsible: 

Electrical Power Distribution Svstem 

ANSI C37.20.3-87, Rev. 1992, Metal-Enclosed Interrupter Switchgear 
ANSI C37.121-89, Rev. 1995, Switchgear - Unit Substations 
ANSI C57.12.28-88, Correction 1988, Switchgear and Transformers - Pad-Mounted 
Equipment - Enclosure Integrity 
ANSI (37.12.55-87, Transformers - Dry-Type Transformers Used in Unit Installations, 
Including Unit Substations - Conformance Standard 
ANSI C2-93, National Electrical Safety Code 
ANSI C80.1-90, Rigid Steel Conduit - Zinc-Coated 

2) , Institute of Electrical and Electronics Engineers (IEEE): 
IEEE C12.1-88, Code for Electricity Metering 
IEEE (37.12.01-89, Standard General Requirements for Dry-Type Distribution and 
Power Transformers Including Those with Solid Cast and/or Resin-Encapsulated 
Windings 
IEEE (37.12.91-79, Standard Test Code for Dry-Type Distribution and Power 
Transformers 
IEEE (37.13-93, Standard Requirements for Instrument Transformers 
IEEE (37.94-82, Rev. 1987, Recommended Practice for Installation, Application, 
Operation, and Maintenance of Dry-Type General Purpose Distribution and Power 
Transformers 
IEEE C62.1-89, Standard for Gapped Silicon-Carbide Surge Arresters for AC Power' 
Circuits. 
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(7) 

(8) 
(9) 
(10) NEMA ICs 2.3-83, Instructions for the Handling, Installation, Operation, and 

IEEE 48-90, Standard Test Procedures and Requirements for High-Voltage AC Cable 
Terminations 
NEMA ICs 1-88, Rev. 2-90, General Standards for Industrial Control and Systems 
NEMA ICs 2-88, Industrial Control Devices, Controllers, and Assemblies 

Maintenance of Motor Control Centers 

3) NEMA: 
(1) 
(2) 

(3) 
(4) 

(5) 
(6) NEMA PB 1-90, Panelboards 
('7) 
(8) NEMA PB 1.1-91, General Instructions for Proper Installation, Operation, and 

NEMA AB 1-93, Molded Case Circuit Breakers and Molded Case Switches 
NEMA TC 3-90, Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit 
and Tubing 
NEMA TC 6-90, PVC and ABS Plastic Utilities Duct for Underground Installation 
NEMA WC 8-88, Ethylene-Propylene-Rubber- Insulated Wire and Cable for the 
Transmission and Distribution of Electrical Energy 
NEMA ST 20-92, Dry Type Transformers for General Applications 

NEMA PB 2-89, Deadfront Distribution Switchboards 

Maintenance of Panelboards Rated 600 Volts or Less 
(9) NEMA 250-9 1,  Enclosures for Electrical Equipment (1000 Volts Maximum) 

;. 4) . National Electrical Testing Association (NETA): 
(1) NETA ATS-95, Acceptance Testing Specification for Electrical Power Distribution 

Equipment 

5) National Electric Code 
(1) NFPA 70 

Electrical Backuu Power Suuuly 

1) NEMA: 
(1) 

(2) 
(3) 

NEMA ICs 2-93, Industrial Control and System'Controllers, Contactors, and Overload 
Relays Rated Not More Than 2000 Volts AC or 750 Volts DC 
NEMA ICs 6-93, Industrial Controls and Systems Enclosures 
NEMA MG 1-93, Motors and Generators 

. 

Groundinp Svstems 

1) UL: 
(1) UL 467-93, UL Standard for Safety Grounding and Bonding Equipment 
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Lighting 

1) NFPA: 
(1) 

(1) 

(1) 
(2) 

NFPA 101-94, Code for Safety to Life from Fire in Buildings and Structures 

NEMA WD 6-88, Wiring Devices - Dimensional Requirements 

ANSI C82.1-85, Ballasts for Fluorescent Lamps - Specifications 
ANSI C82.4-85, Ballasts for High Intensity Discharge and Low Pressure Sodium Lamps 

2) NEMA: 

3) ANSI: 

(Multiple Supply Types) 
4) IES: 

(1) IES Handbook 

Fire Alarm. Evacuation. and Communication Svstems 

2.3.9.3 

There are no 

NFPA 72-93, Installation, Maintenance, and Use of Protective Signaling Systems 
NFPA 101-94, Code for Safety to Life from Fire in Buildings and Structures 

Design Criteria 

specific project-related electrical design criteria. The systems under Electrical's 
responsibility will be designed consistent with normal requirements for these systems in any similar 
industrial setting, with the normal FEMP requirements and coordination taken into consideration. 

The facility power distribution system will include taps of the FEMP 13.2 kV distribution feeders FIB 
and F4B at electrical manhole EMH 246, a 13.2 kV to 480 V, 1500/2000 kVA unit substation, and 
480 V motor control centers (MCCs) and panelboards as required to serve electrical loads such as pumps, 
fans, HVAC equipment, and building lighting. It is anticipated that the unit substation shall be dry type, 
cast coil, and that MCCs and distribution panelboards shall be rated 600 amps, 480 V, 3 phase. 

A dual incoming 13.2 kV line will provide an alternate feeder in the event that the primary normal feeder 
loses power. In addition, if power is lost within the facility, a standby diesel generator will allow an 
orderly shutdown of process equipment and will maintain ventilation and fire protection systems. An 
uninterruptible power supply will provide for continuous power to the Data Acquisition and Control 
System during a power loss or system failure. These backup systems are for process-related concerns. 
No safetyclass services requiring emergency generator backup are anticipated. 

. 

A grounding grid system will be installed within and around the facility, around substations, and for 
fences. 
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High-efficiency, high-intensity discharge lighting will be installed in the process and outdoor areas of the 
facility. This will include the railcar storage area. High-efficiency, fluorescent fixtures will be installed 
in offices, electrical rooms, and control rooms. Battery-backed fluorescent and high-intensity discharge 
quartz fixtures will be provided for emergency lighting. 

Fire alarm aiid evacuation systems will be extended to the new facility from the central command center 
via existing facilities as directed by F E W  fire protection. The fire alarm system will consist of manual 
pull stations, other detection devices as required, tamper and flow switches, and audio and visual alarms 
connecting to a central fire alarm panel located within the new facility. The evacuation system will 
consist of speakers located throughout the new facility. No special security systems are required. The 
telephone company will provide detailed design of the communicatiodtelephone system. 

2.3.10 Instrumentation 

2.3 1 0.1 Responsibility 

__I_ Instrumentation will be responsible for the distributed control system and instrument equipment. 

2.3.1 0.2 

International Society for Measurements and Control 

2.3.10.3 Design Criteria 

Codes, Standards, and Regulations 

.., . .. 

There are no specific project-related instrumentation design criteria. The systems under hstrumentation’s 
responsibility will be designed consistent with normal requirements for these systems in any similar 
industrial setting, with the normal FEMP requirements and coordination taken into consideration. 
Instrumentation for specific purchased equipment, which is provided by the major equipment vendors, 
will be to manufacturer’s standard. This information will be required with the vendor bid packages for 
technical evaluation. 

A dedicated distributed control system will be specified for interfacing with the package systems 
(shredder, conveyor, and rotary dryer), waste preparation, waste dewatering, waste blending, and off-gas 
treatment. Vendor data information provided from package system suppliers will be required for 
incorporation into the control system’s design. The distributed control system, as a minimum, will 
include operator interface terminals, hardware, software, and input/output modules. 

Instrument data sheets for package systems will be provided with the corresponding performance 
specification. Instruments will connect to a central control panel for each package system. The control 
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a panel will be provided with instrument and control inputs and outputs via vendor-supplied terminals, 
designated for use by "others." This will allow for quick installation to the distributed control system z 

without disabling or revising package equipment vendor provided instruments and controls. 3 

4 

Requirements for all other nonpackage instruments (flow, level, pressure, etc.) will be determined during 5 

Title Design and provided under separate procurement packages. 6 

7 

8 
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Appendix B 
Results of the StudiesKests 

Relevant to Remediation System Design 

A significant number of studies and tests have been completed or are in progress that provide information 
for remedial design purposes. A summary of the scope of the study or testing work and the results or 
current status is presented below. Additional detail is available in the referenced material. 

B. 1 Waste Excavation Plan 

This study is under way as a separate task to evaluate and plan a top and bottom-based excavation 
approach. The plan considers various contingency actions to respond to unexpected conditions and 
reviews alternative measures that will lead to overall optimization of the top and bottom operations. 

For backup information, and to avoid possible later delay, an alternative excavation approach, based on 
a berm-located dragline, is also being studied. This fallback alternative approach would be chosen if the 
ongoing DEEP data ruled out the preferred top and bottom-based excavation approach. 

The Waste Ejrcavation Plan is subject to revision because all necessary DEEP data have not yet been 
received and evaluated. 

B. 2 Evaluation of Existing Equipment 

This study is also under way as a separate task. Preliminary review has indicated that some potentially 
useable equipment is available from the FEMP surplus equipment inventory. The preliminary equipment 
list for the remedial facilities is currently being reviewed to designate what specific, surplus equipment 
may be available. Following that determination, field reviews will be conducted to further confirm 
suitable equipment. 

The objective and planned schedule is to have a final list of existing equipment designated for use in the 
OU1 remedial facilities by the end of Title I design. 

B.3 Surrogate Waste Drying Testing 

The surrogate waste drying tests Report on Execution of Surrogate Waste Drying Tests (PARSONS 1994), 
presents drying test information that has been the basis of the preliminary design of the indirect rotary 
dryer. That testing was completed with a variety of surrogate blends selected to duplicate the 
geotechnical properties of the pit wastes. These geotechnical properties are primarily related to particle 
size and moisture retention capacity as indicated by Atterberg Limits. 
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Drying rates, dryer operating conditions, heat transfer conditions, retention times, feed conditions, and 
a variety of other data were collected during the testing. Evaluation of this data has led to the 
recommended dryer type and the dryer-related information presented in the OU1 remedial facilities 
conceptual design. Additional information is included in the document SeleCnon of M Indirect Rotary 
Dryer (PARSONS. 1995). 

B.4 DEEP Test Results 

This program is a phased field and laboratory investigation focusing on the waste geotechnical properties. 
It will provide basic information on water and solids content of the waste and will provide information 
to determine preferred waste excavation methods and whether in situ waste dewatering is practical. 
DEEP includes predewatering tests, dewatering testing, excavation tests, and waste pumping tests. 

Predewaterinz tests included 23 CP" probes and 9 field borings and sampling in Pits 1,  2, and 3. Both 
undisturbed and disturbed samples were collected. Laboratory testing of the samples is under way for 
basic geotechnical index and physical properties. 

Additional confirmatory borings (five total), sampling, and laboratory testing work have been initiated 
in Pits 1, 2, and 3 to provide increased confidence in final data. Laboratory testing of the samples is in 
progress. 

Sampling was also completed in Pit 5 (14 locations) and Pit 6 (six locations) to obtain waste samples and 
data through the entire depth of the pit waste. Testing of these samples for basic geotechnical and 
physical properties is also in progress. Because of the required sampling method, truly undisturbed 
samples could not be collected from these pits; however, the testing .and data being developed are 
expected to significantly improve previous available data. 

Predewatering test excavations were Completed at a total of seven locations in Pits 1, 2, and 3. At these 
locations a backhoe dug a trench 10 - 15 feet deep in the waste to determine waste digging and handling 
characteristics. 

Dewatering testing has been completed in Pits 1 and 3 to test different well designs and the practicality 
of in situ dewatering. 

Excavation tests will then be completed in Pits 1 and 3 by excavating ramps into the waste and operating 
equipment on the ramps. A report is being prepared to summarize all the currently available DEEP test 
activities and results, and including all the boring logs and laboratory testing data and results. The 
preliminary version of this report is entitled Preliminary Technical Swnmary of DEEP Test Boring and 
Cone Penetrometer Testing (Present Water Conditions) (PARSONS 1995a). The information from this 
report will establish revised waste density and moisture content information that will provide final 
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revisions to mass and energy balances for the waste processing. Also, waste strength data in conjunction 
with planned test excavations into the waste and dewatering testing results will provide information to 
finalize excavation plans. The report will be reissued as a final report when all DEEP testing and data 
are complete. 

B.5 ThickeningEettling Test Results 

Tests on representative wastes were performed to determine thickening and settling properties of the pit 
wastes. This testing, in conjunction with the vacuum and pressure filtration tests that follow was used 
in investigating potential water removal processing steps for wastes that may be excavated hydraulically. 
Overall, the objective of the testing was to determine whether there were mechanical processing steps that 
could efficiently remove or reduce the water in the wastes and reduce thermal drying requirements., All 
testing information (thickeninghettling and filtration) will be presented in a final report. 

Although not yet published, the thickening and settling test data did not justify including 
thickeninghettling equipment in the remedial facilities design. In situ waste densities are equal to or 
greater then what could be achieved with thickeninghettling. These results indicated that if wastes have 
to be excavated hydraulically, it will be done without the addition of diluting slurry water. 

B.6 Vacuum Filtration Test Results 

Vacuum and pressure filtration tests were performed on representative wastes to determine the 
effectiveness and potential for use of a filtration step in the waste processing operations. This testing 
indicated a worthwhile increment of moisture removal was possible with a filtration step. The pressure 
filtration was actually more effective than the vacuum filtration but was not judged as practical because 
of the heterogeneity of the pit wastes. However, after the report was completed, the decision was made 
to not use vacuum filtration. 

B.7 Solids Flow Testing 

Flow properties testing on surrogate wastes was performed to determine bin design parameters for storage 
of the dried waste product (Jenike & Johanson, Inc., 1994). Minimum bin outlet dimensions and wall 
angles, and maximum practical moisture contents in the dried surrogates were determined in the testing. 

B.8 Waste Densification Testing 

A preliminary test has been performed to determine whether densification of the waste product is a cost- 
effective processing step. Burial costs are based on volume, so increases in density reduce volume and, 
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as a result, reduce burial costs. Preliminary indications are that densification is possible and that 
additional study and testing is warranted. 

B.9 Shredder Test Results 

A debris shredding test was conducted at Komar Industries, Inc. in April 1994. Overall results and 
conclusions were mixed. There was satisfactory volume reduction but substantial material was not 
reduced to less than 4 inches in size. Results from this test were used to develop the material size 
limitations in the DCD. Additional detail is included in the Shredding Engineering Tests Report 
(PARSONS 1994). 

B.40 Other Possible Testing 

Additional testing may be justified in a few other areas, including the following: 

1) Raw waste handling/screening/transfer tests - Such tests could reduce the degree of conservatism 
in the conceptual design, such as for conveyor belt incline angles. 

2) Consolidation tests of Pit 5 wastes - The extremely high moisture content of the Pit 5 wastes 
raises the question of whether a more cost-effective method of removing the waste entrained 
water than through thermal drying. Consolidation data would determine if a surcharge and 
dewatering wells might be cost effective. 

3) High-solidscontent waste pumping - Previous attempts at water jetting and slurry pumping have 
not been effective for excavating wastes. In addition, if diluting water is added, it must later be 
removed from the wastes. Preliminary DEEP data indicate there may be substantial quantities 
of liquid-like wastes in Pits 5 and 3. If those materials do not drain or dewater, then pumping, 
at the existing solids content (without water addition), may be the most cost-effective excavation 
method. 
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SECTION 1 

INTRODUCTION 

1.1 Background 

The objective of this project is to remove the contents (waste and debris) of Waste Pits 1 through 6, the 
Bum Pit, and the Clearwell; excavate the contaminated soil underlying the pits, and prepare these 
materials for final disposal by drying and blending. The type of pit waste material encountered during 
excavation varies, including standing water, sludge, waste filter cake, raffinate slag, soil,, clay, pit caps 
and liners, and other miscellaneous waste materials. Debris encountered also varies, including 55-gallon 
drums, scrap metal, wooden pallets, and other miscellaneous debris. 

The selection of thermal drying as the preferred remedial alternative proceeded according to the standard 
Comprehensive Environmental Response, Compensation, and Liability Act process. The first step was 
to characterize the pit wastes. The Remedial Investigation (RI) report (DOE 1994a) presents the chemical 
and radiological composition and other physical characteristics of the pit wastes. The University of 
Cincinnati (ALTER 1994) performed another relevant characterization study. Based on the characteristics 
of the pit wastes as described in these reports, appropriate treatability studies (DOE 1994b) were 
performed as the second step in the selection process. 

Based on the characterization data and the results of treatability studies, a Feasibility Study (FS) (DOE 
1994c) was then performed. The thermal drying alternative was selected from various remediation 
strategies developed in the FS. This work was performed under the direction of the Fernald 
Environmental Management Project site contractors who issued the RI and FS reports to the United States 
Environmental Protection Agency (US EPA). A Record of Decision for this project was signed by the 
US EPA on March 1, 1995. 

Following the selection and approval of the preferred remedial alternative by the US EPA (established 
in the Record of Decision) and the approval of the Remedial Design Work Plan by the US EPA on June 
21, 1995, the next step in this process is the design of the remediation facility. 

1.2 Overall Process Description 

The following description summarizes the overall process. Detailed process descriptions, based on each 
of the Process Flow Diagrams, are presented later in this section. 

The overall objective of the remediation of Operable Unit 1 (OU1) is to remove the pit wastes and other 
contaminated materials, treat them so they meet the Waste Acceptance Criteria (WAC) for disposal, load 
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them into railcars, and ship them to an off-site disposal facility. To achieve this objective, a conceptual 
remediation process has been designed consisting of waste retrieval and transfer, waste preparation, 
drying and off-gas treatment, waste blending and loadout, and wastewater handling, as shown in Figure 
1-1. 

As Figure 1-1 shows, functions such as segregation of debris, blending of waste streams, and handling 
of drainage water from the pit materials occur in more than one area. The following paragraphs 
summarize the remediation process. 

The majority of the waste materials are retrieved by standard mechanical excavation. During the 
excavation, the waste is segregated into four categories for processing: dry materials (including pit 
wastes as well as soils and cap and liner materials), wet materials, processable debris, and nonprocessable 
debris. This separation of large debris is only an initial attempt performed with the excavating 
equipment. Further separation occurs in the waste preparation area operations. The wet and dry waste 
materials are transported by truck to &e waste preparation area and the debris is transported to the waste 
blending and loadout area. As a contingency, hydraulic mining of pit wastes is also available to handle 
materials not suitable for mechanical excavation. The retrieved slurry is stored in a tank and fed 
intermittently to the dryer. 

The waste preparation area operations consist of (1) receiving and storing the retrieved waste, (2) waste 
segregation, (3) blending, (4) debris management, and (5) use of a shredder for processable debris. 
Waste is received and stored in piles of w.et waste, dry waste, and a contingency storage pile of both. 
The material remains in these piles for a few to several days to allow water to drain from the materials. 
Wet and dry materials are then blended to produce a mixture with physical properties amenable to the 
downstream screening and material handling operations. The first screening operation is a 12-inch 
vibrating grizzly. The debris removed during this screening step are mechanically segregated into 
processable and nonprocessable streams. In addition, uranium derbies are also segregated for separate 
disposal. The waste passing through the 12-inch grizzly is then sent to a 4-inch trommel screen. The 
material passing through the trommel is placed in a covered area capable of holding 10 days of storage. 
The larger material is sent to the waste blending and loadout area, and uranium derbies are removed and 
disposed of separately. 

A portion of the materials from the loday storage area are dried to a target moisture content of 10 
percent (dry weight basis). Wet (not dried) materials from the loday storage pile are then blended with 
the dried product in a ratio specified to achieve the optimum moisture content of the waste. This 
material, now at the optimum moisture content, is sent to a 3day capacity pile in the waste blending and 
loadout operation. 

An indirect rotary dryer heated by combustion of natural gas is used to dry the wastes. The wastes pass 
through the dryer concurrently with a controlled flow of heated sweep air. The process off-gas consists 
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mostly of water vapor. A cyclone is used to remove the larger particulates from the process off-gas 
stream. The cyclone is heated to prevent condensation. The combustion gases do not come in contact 
with the waste. These combustion gases are used as a source of heat which is utilized in a series of heat 
economizers that provide heated sweep air for the dryer and hot air for heating the cyclone, the off-gas, 
and buildings (if desired). The cooled combustion gases are then released to the atmosphere through a 
dedicated exhaust fan and stack. 

The process off-gas leaving the heated cyclone passes through the remaining off-gas treatment system, 
which removes water vapor and other volatiles, particulates, acid gases, and radon. A spray tower 
removes particulates from the off-gas in order to protect the downstream condenser and other equipment 
from solids buildup. Some of the water vapor and acid gases are removed from the off-gas in the spray 
tower, but the majority are removed in the condenser. This much smaller and cooler off-gas is then 
scrubbed to remove acid gases. To ensure efficient removal of radon from the off-gas, the relative 

. humidity of the off-gas is reduced in a two-step dehumidification process. First, moisture is removed 
from the satuiated off-gas s t r k  by cooling, then the stream is reheated to provide the low relative 
humidity. The off-gas is filtered with Medium-Efficiency Particulate Air (MEPA) filters prior to entering 
the carbon beds to avoid fouling of the bed, and the final step is High-Efficiency Particulate Air (HEPA) 
filtration before release through the exhaust fan and stack. 

* 

The final operation in the remediation process is waste blending and loadout. All debris from the 
previous operations are received by the debris management system. Shredded material is then blended 
with the oversized material from the &inch trommel screen, with dry material, and with material at the 
optimum moisture content from the 3day capacity pile. The materials are blended to form a new mixture 
at optimum moisture content and loaded into the railcars. The nonprocessable debris are separated and 
sent to one of two different areas. Debris that meet the on-site WAC are sent to on-site disposal. Debris 
that do not meet the on-site WAC are loaded into the railcar with the other wastes. 

Wastewater handling is an important ancillary operation supporting the waste retrieval operation. 
Successful mechanical excavation depends on control and removal of stormwater from the pits as well 
as the water that drains from the pit materials during excavation. Drainage water from the pit materials 
collected in the waste preparation area is also handled by this operation. All of this water is pumped 
either directly to the Biodenitrification Surge Lagoon, or to the Clearwell and then 'to the 
Biodenitrification Surge Lagoon, with ultimate treatment at the FEMP wastewater treatment system. 

a .3 Process Design Criteria and Requirements 

This subsection presents the process design criteria and design requirements set to perform process 
operations for the remediation of pit wastes prior to shipment for disposal. 
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1.3.1 Pit Waste Characterization 

1.3.1 -1 Waste Composition 

Waste composition as used for this project is defined and detailed in Dryer w - g s  Composition, 
Operable Unit I Remediation System, Revision A, PARSONS Environmental Remedial Action (ERA) 
Project, September 1995 (PARSONS 1995a). 

1.3.1.2 Waste Physical Characteristics 

In situ moisture contents are defined corresponding to each waste pit, as shown in Table 1-1. These data 
are used for equipment sizing and material balances. 

1.3.2 

1.3.2.1 Waste Retrieval (SK-F-03909) 

1) 
2) Retrieval Rate: 1,200 tons per day 
3) Waste Transfer: Dump truck; 20 tons per truck 

1.3.2.2 Waste Preparation (SK-F-03910) 

1) 

Processina Rates and ODerating Times bv Process Areas 

Operating Time: 8 hours per day, 5 days per week 

Operating Time: 8 hours per day; 5 days per week 

Storage capacities 
(1) Wet waste storage: 

Lagoon) 
(2) Dry waste storage: 2 days 
(3) Dryer feed storage: 10 days 
(3) 

5 days (drainage water transferred to Biodenitrification Surge 

Contingency storage: 1 4  days (drainage water transferred to Biodenitrification Surge . 
Lagoon) 

Waste segregation by screening, first stage 
(1) Equipment: 12-inch vibrating grizzly 
(2) Number of trains: two 
(3) Screen oversize: 4.4 weight percent (wt%) of feed 
(4) Screen undersize: 95.6 wt% of feed 
(5) Percent moisture (wet basis) of oversize: 20 percent (assumed optimum) 
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4) Waste Segregation by Screening, Second Stage 
(1) Equipment: 4-inch trommel screen 
(2) Number of trains: two 
(3) 
(4) Screen undersize: 97.4 wt% of feed 

(5) 

Screen oversize: 2.6 wtsb of feed 

Percent moisture (wet basis) of oversize: 31 percent (assumed in situ) 

Waste Pit 

Table 1-1 - Remediation System Design Data 

Total Waste Wet Density Average Moisture 
(tons) (lb/ftf) Content 

(% Wet Basis) 

Pit 1 

Pit2 

Pit3 

128,592 139.3 20 

56,100 111.1  33.3 

405,900 97.8 39.4 

Pit4 

Pit5 

Pit6 

Burn e t  

136,864 139.3 20 

110,627 83.7 59 

14,880 114.8 31 

55,146 134.8 23 

Assumed Optimum 
Moisture 

(% Wet Basis) 

____ - ~_____ 

Clearwell 6665 

Soil 76,116 

20 

~~~ ~~ ~ ~ _____ 

114.8 31 

140.7 23.1 

TBD 

~ 

TOTAL 990,890 

TBD 

I L 

20 

TBD 

23 

TBD 

23.1 

Note: Wet density and average moisture content data are based on June 15, 1995, DEEP data. 
Optimum moisture data are based on University of Cincinnati data (ALTER 1994). These values 
will be revised when all final DEEP data is available. 

5) Streams resulting from mechanical segregation of grizzly oversize (+ 12 inches) 
(1) Processable debris 
(2) Nonprocessable debris 
(3) Derbies (uranium metal) 
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6) Streams resulting from mechanical segregation of trommel oversize (+ 4 inches) 
(1) Oversize (+4 inches) wastes/debris 
(2) Derbies (uranium metal) 

.' 
1.3.2.3 Drying and Off-Gas Treatment Sheet 1 of 2 (SK-F-03911) 

1) Operating time: 24 hours per day, 7 days per week 

2) Equipment: Indirect rotary dryer with furnace surrounding cylinder 

3) Maximum dryer feed rate: 22 tons per hour (wet) (nominal, to be determined by Vendor) 

4) Maximum dryer feed size: 4 .inches (any direction) 

5) Maximum evaporation rate: 4.2 tons per hour 

... 
6) Dryer product moisture percent: 10 percent (dry basis) 

7) Product temperature: 250 degrees F (maximum) ..._ 

8) Dryer/furnace fuel: Natural gas 
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, .. 
9) 

13) 

14) 

15) 

22 

23 

24 

2.5 

26 

Natural gas gross heat value: 1,027 British thermal units/standard cubic foot 

Natural gas supply pressure: 60 pounds per square inch gauge 

Natural gas composition: CH4 (96 percent), &H6 (1.9 percent), N2 (0.036 percent), other (2.064 n 

percent) 28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

Stack gas temperature: to be determined during detailed design 38 

Combustion off-gas design flow: 1.15 x normal flow (as specified by vendor) 

- Sweep air design flow: 1.15 x normal flow (as specified by vendor) 

Economizer #1: Preheats sweep air; provides hot air to heat cyclone 

Economizer #2: Provides hot air to reheater and to heat buildings (if desired) 

39 
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1.3.2.4 Drying and Off-gas Treatment Sheet 2 of 2 (SK-F-03912) 

Operating Time: 24 hours per day, 7 days per week 

Process off-gas composition is used as defined in Dryer W-Gas Composition, Operable Unit 1 
Remediation System (PARSONS 1995a). 

Extent of contaminant decomposition or reaction: refer to Table 5-1. 

Radon retained in the pit wastes: refer to Table 5-2. 

Continuous radon regeneration rate: refer to Table 5-3. 

Solids removal efficiencies: refer to Table 5-4. 

Contaminant removal efficiencies: refer to Table 5-5. 

Process off-gas design flow: 1.15 x normal flow (design). 

Process off-gas temperature: 350 degrees F (maximum). 

Stack gas temperature to be determined during detailed design. 

1.3.2.5 Dried Waste Blending and Loadout (SK-F-03913) 

3) 

Operating Time: 8 hours per day, 5 days per week 

Streams blended (to achieve optimum moisture content) 
(1) 
(2) 
(3) Dry waste/soil 
(4) Shredded material 

Product from twin auger mixer (mixed wet and dried waste material) 
Trommel oversize (-12 inches +4  inches) 

Working storage piles are to be provided as follows: 
(1) Shredded debris: 100 tons 
(2) Reject pile: 1 day 
(3) Dry waste: 1 day 
(4) Product from twin auger mixer: 3 days 

ERAFSl WOLl :RSAPPS\RSDATA\ 
OU-l\P0-145\PD-RSD 1-8 10/20195,9:45am, Rev. No.: C 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

9 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

' 33 

34 

35 

36 

37 

38 

- 

0 



4) Streams received by debris management 
(1) Nonprocessable waste from excavation 
(2) Processable waste from excavation 
(3) 
(4) 

Nonprocessable waste from first mechanical segregation 
Processable waste from first mechanical segregation 

3 - : -  

5)  Streams produced by debris management 
(1) 
(2) 
(3) 

Select nonprocessable waste (for on-site disposal) 
Select nonprocessable waste (for loading into railcar) 
Select processable waste (for shredding) 

6)  Blending accomplished by material handling equipment 

7 )  Total blending to loadout: 960 tons per day 

8) Streams loaded into railcars 
(1) Blended waste 
(2) Nonprocessable waste (from debris management) 
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9) Operations include railcar loading, liddingkner replacement, reject unloadinghandling, and 20 

decontamination 21 

22 
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SECTION 2 

WASTE RETRIEVAL 
(PFD SK-F-03909) 

2.1 Waste Retrieval 

The overall process for excavation and processing of the OU1 wastes begins with waste retrieval from 
the waste pits. This waste retrieval process is depicted in the PFD SK-F-03909. For more descriptive 
details, refer to Section 5.3 of the Excavation Plan (PARSONS 199%). 

Mechanical excavation is the planned excavation method for all pits and will be accomplished using 
conventional earth-moving equipment, such as track-type loaders and long-reach excavators. The waste 
and debris removal is depicted on the above PFD as three main streams: dry waste and soil removal 
(Stream lOl), wet waste removal (Stream 102), and large debris removal (Stream 103). 

The dry waste and soil (such as cap and contaminated berm material) is excavated on an as-needed basis, 
placed in dump trucks, then transported for blending with wet waste at the waste preparation area (see 
PFD SK-F-03910) and at the blending and loadout facility next to the rail loadout area (See PFD SK-F- 
03913). During excavation of dry materials, water sprays are used to minimize fugitive emissions. 

Wet waste, along with some debris that is not visually apparent, is loaded into trucks for transport to the 
storage bins located in the waste preparation area (see SK-F-03910). 

Large debris is excavated from the pits, then visually and manually segregated into processable and 
nonprocessable debris. The processable debris (Stream 105) is loaded into trucks for transport to the 
Debris Management Area (See PFD SK-F-03913). The nonprocessable debris (Stream 104) is washed 
at a pit side area to remove gross contamination, then loaded into trucks for transport to the Debris 
Management Area. 

n 

The PFD-SK-F-03909 also shows a contingency operation for hydraulic waste removal if any wastes are 
encountered that cannot be mechanically excavated. Hydraulic excavation is used only as necessary, based 
on the decision of the responsible field engineer. A slurry pump transfers the slurry from the waste pit 
to a self-unloading tanker truck (Stream 109). This tanker truck transports and unloads the slurry in the 
agitated slurry surge tank. 
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2.2 Waste Transfer 

Waste is transferred from the pits to the Waste Preparation Area, as depicted on PFD SK-F-03909. 

All waste and debris shall be transported from the present excavation area to the waste preparation area 
by all-wheeldrive, articulating-rear dump trucks. As required by field and waste conditions, trucks are 
covered with tarps during transportation of dry materials to minimize fugitive emissions to the 
atmosphere. Haul roads are developed and maintained as necessary to ensure efficient truck operation and 
material transfer. Water sprays are used throughout to minimize airborne contamination. 

Large debris found during excavation is loaded into trucks and transported or possibly moved by skid to 
a pad at the pit side. If debris cannot be loaded into trucks because of its size, mobile equipment will 
be used for size reduction. Debris washing at the pit side is employed as necessary, with additional size 
reduction at that point if necessary for more efficient debris handling. 

When uranium derbies are detected during excavation, they are segregated, and ultimately disposed of 
at the Nevada Test Site (NTS). Any waste disposed of in the &-Property Disposal Facility (OPDF) shall 
also be water washed to remove any loose contamination and size reduced as necessary before 
transportation to the facility. The details of materials management and WAC for the OPDF are also 
described in Appendix A of the Excavation Plan. 

The wastewater (precipitation and waste drainage water) handling'operations shown on Sketch SK-F- 
03909 are discussed in Section 7. 
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SECTION 3 

WASTE PREPARATION 
(PFD SK-F-039 1 0) 

3.1 Waste ReceiptEtorage 

PFD SK-F-03910 shows the destination of the waste streams from the waste pit area as they arrive (by 
truck) at the waste preparation area. 

The PFD also depicts a 14day contingency stockpile that is maintained, but not used, on a continual 
basis. The stockpile location is shown on the project conceptual site plan (SK-G-03936). The stockpile 
is covered to provide ready access to waste materials if inclement weather (or other factors) restrict 
excavation in the waste pits. The stockpile incorporates a liner and wastewater collection to remove water 
draining from the waste. Wet materials are stockpiled to take advantage of natural drainage. Once 
drained, they are used, allowing other wet materials to be stockpiled and drained. 

The primary waste streams (Stream 101, dry waste/soil and Stream 102, wet waste) are dumped into their 
respective storage bins as shown by the stockpiles on the sketch. General arrangement sketch 
SK-M-03917 shows the location of the transfer area and storage bins for the primary waste streams. Wet 
waste is kept in the storage bins for approximately 5 days to allow free moisture to drain before further 
processing. Handling and destination of wastewater collected at various locations in the waste preparation 
area is discussed in Section 7. 

In the initial preparation step, waste is retrieved from the bins to blend wetter and drier materials to 
achieve a more uniform waste (Stream 204). This mixing is by operator discretion, with the purpose and 
objective of preparing a blended working pile suitable for size separation and further processing. Waste 
retrieval and mixing is accomplished with the frontend loader in the working pile area of the Waste 
Preparation Area. 

3.2 Waste Segregation 

The first step in waste segregation is to remove debris larger than 12 inches from the blended waste 
stream. Waste from the blended working pile is retrieved using frontend loaders and transferred to two 
separate vibrating grizzlies with 12-inch openings (two grizzlies are provided to meet production 
requirements). The debris larger than 12 inches is then transferred to a mechanical segregation area, 
where this material is segregated into three streams: processable debris (Stream 206), nonprocessable 
debris (Stream 207, and uranium derbies (Stream 208). The processable waste and nonprocessable a 
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debris are further discussed in Subsection 3.3. 
step are put in dump trucks, then transported 

Uranium derbies found during this mechanical segregation 
for disposal at the NTS. 

The smaller-than-12-inch material from the grizzly is discharged into a pile, then transferred by frontend 
loader to skip hoists feeding two rotating trommel screens, which are used to remove the larger-than4 
inch material from the waste (two trommel screens are provided to meet production requirements). The 
material larger than 4 inches is sent to a mechanical segregation step, wherein any uranium derbies are 
removed. These derbies join the derbies in Stream 208 and are put in containers for disposal at the NTS . 
The remaining waste (between 4 and 12 inches in size) is sent directly to final blending and loadout 
(Stream 212). 

The smaller-than4inch material from the trommel screen is used to form a loday storage pile. A 
portion of this loday storage pile is fed directly to the dryer (Stream 216), which reduces the moisture 
content in this feed to approximately 10 percent dry wt% (9 percent on a wet weight basis). Another 
portion of this loday storage pile is blended with the dryer product (Stream 215 as shown on PFD SK-F- 
0391 1) to achieve the optimum moisture content for that particular pit waste. The wet waste from the 10- 
day storage pile is transferred to a hopper feeder located above the twin auger mixer, where the wet waste 
and dryer product are blended. 

3.3 Debris Management 

The Debris Management Area is located in the waste preparation area and receives the large 
nonprocessable debris from excavation (Stream 1 W), the large processable debris from excavation 
(Stream lOS), the processable waste from mechanical segregation (Stream 206), and the nonprocessable 
waste from mechanical segregation (Stream 207). In debris management, these materials are visually and 
manually separated, resulting in three separate material output streams: nonprocessable waste to on-site 
disposal (Stream Sol), nonprocessable waste to loadout (Stream 502), and processable waste to the 
shredder (Stream 503). These streams are shown on PFD Sketch SK-F-03913. Sketch SK-M-03917 
shows the Debris Management Area location. 

The nonprocessable waste designated for on-site disposal is first washed to remove gross contamination, 
packaged, and then transported. The nonprocessable waste designated for railcar loading is transferred 
to the loadout area. At loadout, the nonprocessable waste is placed on top of waste loaded into the railcar 
from the blending area. This operation is carried out using a front-end loader. 

3.4 Shredder 

A shredder is provided for any large items received. It is shown on PFD SK-F-03913, but is located in 
the Waste Preparation Area. The shredder receives processable waste from the Debris Management Area 
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(Stream 503). A f ron tad  loader feeds the processable waste to a skip hoist, which, in.turn, feeds the 
shredder. 
Management Area. The shredder reduces the size of incoming material to 4 inches by 4 inches by 4 feet 

blending and loadout area by a forklift. The shredder is also equipped with a water-spray dust suppression 

1 

Sketch SK-M-03917 shows the general arrangement of the shredder and adjacent Debris 

or less. The shredded product is discharged into a container, and the containers are transferred to the final 
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SECTION 4 

DRYING AND OFF-GAS TREATMENT SHEET 1 OF 2 
(PFD SK-F-03911) 

PFD SK-F-03911 depicts operations for waste materials being received from the waste preparation area 
and processed through the dryer. In addition, this PFD shows the other primary waste processing step 
wherein the dryer product stream is mixed with wet (not dried) waste to produce a waste material blend 
at the optimum moisture content. Finally, the PFD shows utilization of waste heat from the dryer and 
the initial removal of entrained solids from the process off-gas. The following is an operational 
description of these processes. 

An indirectly heated rotary dryer receives and processes wet waste material of various moisture contents, 
depending on the type of waste. The dryer reduces the moisture content of the waste materials to 10 
percent (dry weight basis). Waste materials are fed to the dryer primarily from the loday storage pile 
(Stream 216). Materials from the loday storage pile are transferred to a skip hoist, using a front-end 
loader. The skip hoist dumps into the dryer feed bin located over the feeder, which delivers the material 
into the dryer. Feed spirals inside the rotating shell of the dryer convey the feed materials quickly into 
the heated section of the dryer. 

Slurry feed to the dryer is provided as a means to accommodate the hydraulic retrieval contingency only, 
and is not anticipated to be part of the normal operation. However, if slurry feed is required, waste slurry 
from the slurry tank is pumped directly to the feeder (Stream 110) where it is mixed with the normal feed 
discharging from the dryer feed bin. 

The rotary dryer system consists of a cylindrical shell rotated with a variable speed drive. The rotating 
cylinder is heated externally by a furnace with adequate length to satisfy heat transfer requirements. 
Using natural gas as fuel for combustion, heat energy for the indirect drying is produced in multiple 
furnace zones by a set of burners located in each zone. Burners are operated with adjustable primary 
aidfuel ratio, and secondary air addition to control the flame temperature so the rotating cylinder does 
not exceed its design temperature. Exit gases from each furnace zone are collected into a header, where 
they are transferred through a series of economizers (Stream 308) and eventually discharged through the 
combustion gas stack. The economizers produce clean, hot air that is used as sweep air and as a source 
of heat for the cyclones and reheater. Hot air is also available for heating buildings, if desired. 

Heat energy from each furnace zone is indirectly transferred to the material advancing inside the rotating 
shell. This heat transfer from the furnace involves convection, conduction, and radiation. To ensure 
better mixing and, thus, efficient drying of the material inside the dryer, the shell is equipped with 
shallow agitating flights (flow disturbers). 
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The indirect rotary dryer with multiple furnace zones is provided with individual temperature control of 
each zone. This ability to control the temperature throughout the dryer provides flexibility and simplicity 
in drying wastes with varying levels of incoming moisture content, to achieve the desired moisture content 
in the dried product. 

The slope and speed of the cylinder's rotation determines the retention time in the dryer. The slope is 
fixed, but the rotation speed is variable and is used to adjust the retention time as necessary, providing 
additional control of *e drying process. 

The preheated sweep air is introduced to the dryer in a concurrent fashion to aid in both heating the waste 
and carrying the vapors produced during the drying process through the off-gas treatment system. After 
exiting the dryer, the process off-gas stream is drawn first through the heated cyclone and then through 
the rest of the off-gas treatment process shown on PFD SK-F-03912. The cyclone removes the larger 
particulate matter entrained in the process off-gas, while keeping the steam and vapors in the process off- 
gas from condensing. The captured particulate matter (Stream 318) is blended with the dryer product 
(Stream 319). 

The dryer product'is discharged into a bin that feeds the dryer discharge conveyor. The conveyor 
delivers the dried product to a twin auger mixer, where it is blended with wet (not dried) waste (Stream 
215) from the loday storage pile in a ratio specified to achieve the optimum moisture content. General 
arrangement sketches SK-M-03919 and SK-M-03921 depict the dryer, twin auger mixer, and associated 
equipment and facilities. 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

21 

22 

23 

E 

ERAFSl\VOLl :RSAPFS\RSDATA\ 
4-2 - 10/20/95,9:45am, Rev. No.: C 



SECTION 5 

DRYING AND OFF-GAS TREATMENT SHEET 2 OF 2 
(PFD SK-F-039 1 2) 

SK-F-03912 presents a conceptual design in which the process off-gas is cleaned and released. The 
condensate and bleed streams from the various off-gas treatment unit operations also are filtered and 
released. 

The process off-gas leaving the dryer originates from five sources: (1) sweep air, (2) vapors from the 
volatile components (mostly water), (3) gases generated from potential decomposition or reaction of 
components in the feed, (4) entrained solids from the feed, and (5) radon generated and released during 
the drying process. This off-gas, which contains air, steam, particulates, and various organic, inorganic, 
and radioactive contaminants (Stream 316), is scrubbed and filtered before release to the atmosphere. 

The composition of the process off-gas was estimated (PARSONS 1995a) for drying each pit based on 
data reported in the RI report. The RI report includes inorganic, organic, and radionuclide data. For 
the inorganic constituents, the data are presented as cations and anions; specific compounds are not 
identified. Therefore, compounds were developed based on the cation and anion data and on process 
knowledge as described in detail in the referenced report. 

For the volatile components (Le. , water, organics), the off-gas composition was determined by 
performing flash calculations in each zone of the dryer using the METSIM dryer simulation model 
developed by PARSONS (PARSONS 1995b). Flash calculations determine the distribution of volatile 
components between the vapor and liquid phases. Volatile components in the vapor phase report to the 
dryer off-gas. The quantity of sweep air is controlled so that 80 percent of the off-gas volume is water 
vapor. 

It is assumed that some of the inorganic components fed to the dryer decompose due to localized heating 
at the shell surface or react with steam. These decompositions or reactions form acids and other gases 
(Le., SO,, NO,, CO,, HF, HC1, NH,) to the extent shown in Table 5-1. Although the decomposition 
of some of the other components is less likely (based on the temperatures given in Table 5-1), these 
estimates are appropriately conservative at this stage of the design. 

The amount of entrained solids in the off-gas (including remaining moisture and organics) is assumed to 
be 5 percent of the dryer product. This estimate will be revisited during final design of the system based 
on the drying equipment procured. 
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Table 5-1 - Extent of Decomposition or Reaction 

Notes: 
bp = boiling point 
d = decomposition 
mp = melting point 

Due to the radium content of the pit wastes, radon gas also is released to the process off-gas. The radon 
present in the wastes consists of the radon continuously generated by the material, and the radon that, 
although previously generated, remains trapped in the material. All of this radon is assumed to be 
released during the drying process. Both the radon generation rate from the material and the quantity 
of radon retained by the material are based on an engineering calculation (PARSONS 1994), the results 
of which are summarized in Tables 5-2 and 5-3. Only radon-222 is considered because of the extremely 
short half-lives of the other isotopes. 

The off-gas treatment system presented is a conceptual design based on the off-gas compositions 
determined. The final design will be based on the results of air dispersion modeling currently in progress 
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and the regulatory requirements that apply. 
conservative until the modeling results are available. 

Consequently, the off-gas system design will remain 

Pit 1 

Pit 2 

Pit 3 

Pit 4 

Table 5-2 - Radon Retained in the Pit Wastes 

5.06E + 0 1 

4.37E+02 

1.72E+02 

2.34E+0 1 

Retained Radon (I 

Pit 5 

Pit 6 

Bum Pit 

Clearwell 

9.34E + 0 1- 

3.90E + 00 

1.47E+O1 

7.35E +O 1 

Pit 

Pit 1 

Pit 2 

Table 5-3 - Continuous Radon Generation Rates 

Radon Release Rate 
(PCi /g/S) 

1.06E-04 

9.16E-04 

Pit 3 

Pit 4 

Pit 5 

3.6 1E-04 

4.92E-05 

1.96E-04 

Pit 6 8.18E-06 . , Clearwell 1 S4E-04 

Bum Pit 3.08E-05 

The first step in the off-gas treatment system is the removal of large entrained solids in the heated cyclone 
(shown on PFD SIC-F-03911, Stream 316). The off-gas then passes through a spray tower for further 
removal of solids to protect the downstream condenser and other equipment from solids buildup. A small 
amount of the volatiles (water and organics) also are condensed in the spray tower. Caustic is added, 
as required, to the spray tower sump. This neutralizes the spray water that absorbs some of the acid 
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gases. The bleed from this sump (Stream 412) is transferred to the filter press feed tank. The off-gas 
from the spray tower is then cooled and condensed (water and organics) in a shell-and-tube type heat 
exchanger using cooling water. The condensate is collected in the multimedia filter feed tank. 

After passing through the condenser (Stream 402), the process off-gas flows through a packed tower 
scrubber equipped with a demister. The scrubber uses a caustic solution to scrub acid gases. The caustic 
soda solution is made up as needed in the scrubber sump below the packed tower. 

Since the downstream carbon beds must operate at a low relative humidity (- 15 percent) to be efficient, 
the relative humidity is lowered by further cooling and condensing (of water and organics) the off-gas 
in a second shell-and-tube type heat exchanger using chilled water. The off-gas then is reheated using 
an indirect heat exchanger. This reheater uses hot air from the economizer as its heat source. 

The reheated off-gas then passes through MEPA filters (Stream 405) before entering the activated carbon 
beds for adsorption of radon gas. The remaining (uncondensed) organics are also adsorbed on the carbon 
beds. Therefore, two trains are provided so that regeneration of the carbon occurs without shutting down 
the process. Finally, the off-gas passes through a HEPA filter before release to the atmosphere through 
the fan and stack. 

The spray tower bleed is pumped from the filter press feed tank into the filter press or to other processing 
areas where water needs to be added to the waste material for dust suppression or other recycle use. The 
filtrate is pumped to the wastewater transfer tank and the filter cake is drummed and transferred to the 
waste blending and loadout facility. 

Both off-gas condensate streams and the scrubber bleed stream flow to the multimedia filter feed tank. 
The contents of the multimedia filter feed tank are’pumped through one of two multimedia filters and into 
a wastewater transfer tank, from which they are pumped as required to the Biodenitrification Surge 
Lagoon and thence to the FEMP wastewater treatment system for further treatment. The general 
arrangement of the process off-gas treatment system is shown on Sketch SK-M-03919. 

The equipment will be sized to achieve the solids removal efficiencies shown in Table 5-4 and the 
contaminant removal efficiencies shown in Table 5-5. Note that the concentration of solid phase 
radionuclides in the pit waste solids remains fixed throughout the off-gas treatment process. 
Consequently, these radionuclides are removed at the same efficiencies as the solids as shown in Table 
5-4. The radon removal efficiency in the carbon beds is 0.97. As previously discussed, water and 
organic vapors are removed from the off-gas by condensation as determined by flash calculations. Table 
5-6 shows the estimated stack emission rates far Pit 6; Table 5-7 gives the estimated stack-gas 
composition. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

22 

23 

24 

2.5 

26 

27 

28 

29 

30 

31 

32 - 

33 

34 

35 

36 

37 

38 

ERAFS l\VOLl :RSAPPSWDATA\ 
OU- l\FQ-145\PD-RSD 5 4  10/20/95.9:45am. Rev. No.: C 



Table 5-4 - Solids Removal Efficiencies 

. > 

Unit Operation Solids Removal Efficiency Cumulative Percent Remaining 

Cyclone 0.90 10 

Spray Tower 0.95 0.5 

Off-Gas Condenser 0.5 0.25 

Caustic Scrubber 0.85 0.0375 

Off-Gas Heat Exchanger 0.5 0.01875 

MEPA Filter 0.95 0.000938 

HEPA Filter 0.997 0.0000028 1 

1 

Contaminant 

Unit Operation so, NO, HF HCI NH, co, 
Spray Tower - 0.6 0 0.5 0.5 0.9 0.6 

. Off-Gas Condenser 0 0 0.5 0.5 0.9 0 

Caustic Scrubber 0.9 0.25 0.9 0.9 0.95 0.9 

Cumulative Efficiency 0.96 0.25 0.975 0.975 0.9995 0.96 

2 

- Radionuclides 

Gases 

- Organics 

- Acid Gases 

- Radon 

Total Off-Gas 
- 

4.4148 x 24 

- 25 

Trace 26 
- 

26.57 21 

1.781 x 1 0 1 4  28 

3,259 (715 scfm) 29 

Table 5-5 - Contaminant Removal Efficiencies 

Table 5-6 - Estimated Stack Emission Rates for Pit 6 (lb/hr) 

11 
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NOTES: 1. All radionuclides except radon are included with the solids. 
2. U-238 and Th-232 are not included with the radionuclides. 
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Table 5-7 - Estimated Stack-Gas Composition forpit 6 

Cal N206 
CrlO2 
Col 01 

ERAFSI\VOLl :RSA 

1 :32198733 
0.02269101 
0.01 546201 

SPSWD 

I c u i  0 1  

I I I After Treatment I 

0.12951947 
I Fe203 1.83736926 
lPblO1 0.03022121 
1 Mbl F2 31.98025467 

~ 

cs-137 I Csl 11.677~ 10-10 
No-237 I NDI 0.00000239 

Mgl02H2 
Mgl N206 
Mnl 01 
Nil 0 1  
K l O l H l  
K l  CI1 
K l  F l  

I I I 1 
NATA\ 

- 5-6 1Ot2Ol95, ! 

5.451 8661 8 
4.40567963 
0.021 18497 
0.03032161 
0.36847788 
0.16265236 

0.0635549 

~ 

2:45am, Rev. No.: C 

K2C203 
Ag201 
Na lOl  H1 
Na3U104 
Nal Cll 

OU-l\P0-145\PD-RSD 

000259 

0.07560323 
0.07951 893 
0.38554734 
0.01 50604 
0.1 41 5678 

. 

V I  0 2  0.07620564 
Znl 0 1  0.0297192 
U308 10.140671 9 
U1F4 9.69635589 
U103 10.341 47728 
ThlO2 0.00291623 
Thl S208 0.00464528 



L 0 1 6 3  

Component Name 
ORGANIC 

a 
After Treatment 

Chemical Formula (Who) 

Table 5-7 - Estimated Stack-Gas Composition for Pit 6 (Continued) 

- - - - - _. - - - 
2-butanone 
Aroclor-1254 
bis(2-ethylhexy1)phthalate 
dichloromethane 

C4H80 0 
Cl2H5C15 0 
C24H3804 ' 0 
CH2C12 0 

tetrachloroethene 
methyl butyrate 
trichloroethene 

c2c14 0 
C5Hl 002 0 
C2HC13 0 
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SECTION 6 1 

DRIED WASTE BLENDING AND LOADOUT 
(BFD SK-F-03913) 

6.1 Debris Storage 

A debris storage area is provided in the blending and loadout area to receive the +inch shredded waste 
and nonprocessable waste designated for railcar loading for off-site disposal. Sketch SK-M-03921 shows 
the general arrangement of the debris storage area. 

6.2 Blending 

The Blending Area receives waste from four different sources: shredded waste (Stream 504), trommel 
screen oversize (Stream 212), dry material storage (Stream 217), and material from the twin auger mixer 
(Stream 320). These materials are retrieved from their respective storage with a front-end loader, and 
blended together on a pad with the same frontend loader for ease of handling and optimum moisture 
content (determination of blending ratio is dependent upon the operator). After blending, the material 
is dumped into railcars using the frontend loader (Stream 506). 

6.3 Loadout and Storage 

Four empty railcars are transferred from north to south into the Loadout Facility by the on-site yard 
locomotive and decoupled from the engine. At the opposite end of the rail spur, the cars are coupled to 
a railcar mover. The car mover moves the railcars into the various areas of the facility. (Refer to the 

. dried waste railcar loadout area on the Conceptual Site Plan, SK-G-03936). 

The Loadout Facility consists of three discrete areas. Area 1 is the railcar loading area, Area 2 is the 
lid handling area, and Area 3 is the railcar decontamination area. The facility equipment is located under 
roof to prevent exposure to precipitation. The facility has a curbed concrete floor, sloped to trenches and 
sumps to provide confinement for any liquids, such as windblown precipitation, or dust control spray 
water. Sketch SK-M-039.21 shows the general arrangement of the Loadout Facility and entire final 
blending area. 

The first railcar is moved to the second area of the facility, where the lid is removed; Here, operators 
on adjacent structural steel platforms disconnect the lid latches from both sides of the car. Next, the 
operator remotely maneuvers the lifting beam with the overhead bridge crane to secure the beam to the 
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two liftiig lugs on the lid. The crane is then actuated to lift the lid from the car and transfer it to the 
side, where it is stored at grade level. 

Next, the operators insert a plastic liner into the railcar. The top of the liner is draped over the side of 
the railcar to prevent contamination during loading. 

The railcar is then moved by the car mover to the first area, where it is loaded with waste via a front- 
end loader. The blended waste is transferred from the storage area to the railcar with a frontend loader, 
which travels up gradual inclined ramps to load the railcar. Multiple ramps are provided to more 
uniformly load the railcar, but the car mover may be required to provide limited car movement to obtain 
the full capacity of the railcars. 

The first area incorporates an integral track scale to provide local indication of the gross weight to 
determine net weight of the waste load. The net weight is recorded on the shipping manifest along with 
the serial number of the car. 

During loading of the railcar, composite grab samples of the waste are taken for analysis of the waste to 
ensure compliance with the disposal site WAC and United States Department of Transportation (DOT) 
requirements. Because the results of the waste sample analysis are not completed until sometime after 
the car is filled (conservatively estimated at 6 days), the serial number of the car is referenced to the 
sample, and the car is held on site until this information is obtained and a shipping manifest prepared. 

Once the car is filled, the car mover moves the filled car back to the second area. Here, the top of the 
liner is placed over the waste and sealed. The lid then is replaced by the overhead bridge crane system 
and secured by latches at four comers. 

The car mover.then moves the car to the third stage of the facility. Here, the car is decoupled from the 
train and surveyed to comply with DOT requirements. Any gross surface contamination is removed, and 
smears are taken and counted to determine the removable contamination level. In addition, the car 
surface dose rate measurements are taken and recorded. During decontamination of the first car, the car 
mover stages the second car in the second area for lid removal and liner placement. The sequence 
continues until the second car is ready for decontamination. At that time, the car mover advances the 
string of cars, thus coupling the first and second cars, until the second car is positioned in the 
decontamination area. 

The sequence continues for all remaining cars until the train of four cars is completed. Then, the yard 
locomotive transfers the four-car train to an on-site holding area until the sampling analysis is complete 
for all the cars and a shipping manifest prepared. 
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If the waste sampling analysis shows that a particular car does not meet all of the shipping and disposal 
requirements, then the car is removed from the train and returned by the yard locomotive to the separate 
unloading spur at the loadout facility. Once the lid is removed, a backhoe or other suitable equipment 
is used to remove the waste from the car and transfer it back to the blending area via a dump truck 
(Stream 512). Here, it is reblended with other waste (Stream 513) to meet the shipping and disposal 
requirements. Details of this unloading facility and equipment will be developed in final design. 

Sketch SK-M-03921 shows a potential expansion area at the south end of the loadout facility. If waste 
sample analysis times can be reduced (to 1-2 days), it may be desirable to hold the waste product before 
railcar loadout. If so, the expansion area would provide the necessary additional space. 
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SECTION 7 

WASTEWATER, UTILITIES, AND MISCELLANEOUS SYSTEMS 

7.1 Wastewater 

All wastewater generated by the OU1 remediation activities is treated at the FEMP wastewater treatment 
system prior to discharge to the Great Miami River via manhole 176B. The FEMP 'National Pollutant 
Discharge Elimination System (NPDES) permit governs the discharge from the FEMP wastewater 
treatment system. The Biodenitrification Surge Lagoon is the receiving basin for any wastewater sent 
to the FEMP wastewater treatment system from OU1. Table 1 presents the estimated quantity of 
wastewater from OU1. A descriptionof each wastewater stream and the peak and average discharge rates 
for each stream also are identified in this table. 

Five types of wastewater streams are generated by OU1: 

1) Waste Dit surface water is the water currently on Pits 5 ,  6, and the Clearwell. This water is 
pumped off prior to the start of waste excavation in the pit. This water will be transferred 
through the Clearwell to the Biodenitrification Surge Lagoon using the system and facilities 
currently in place. 

2) Excavation water includes precipitation directly over the waste pit area excavation and water that 
freely drains from the waste into the excavation. Stormwater runoff that enters the excavation 
from the entire 25-acre waste pit area is not included in the estimate in Table 1 because it is 
presently being received by the FEMP wastewater treatment system as a wastewater stream. 
However, for conservatism, additional stormwater allowance is included for an assumed 5-acre 
open excavation area. 
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Sketch SK-F-03909 also shows the basic process for removal of stormwater entering the open pit 
area. Surface water run-in is controlled and minimized to the extent practical. Currently, that 
surface runoff water. enters the Clearwell, ultimately being processed by the FEMP wastewater 
treatment system. Stormwater directly entering the open excavation is collected in sumps and 
pumped out of the pits to the Clearwell as quickly as practical. Temporary settling pools are 
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Water is expected to continually drain from the excavation faces and will also come from debris 
washing operations and accumulate at the toe of the waste excavation face. This waste drainage 
water is also pumped to the Clearwell. Depending on the final estimates for these quantities (to 
be developed during detailed design), additional water handling systems will be included as 
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3) 

4) 

5)  

necessary to support excavation. It is advantageous to promote, collect, and remove as much of 
this waste drainage water as possible to support mechanical excavation. The Excavation Plan 
presents additional discussion of wastewater management in the pit area. 

Water removed from the waste pit area excavation (storm and drainage water) is temporarily 
retained to reduce suspended solids, then transferred to the Clearwell. From the Clearwell, 
existing systems transfer the water to the Biodenitrification Surge Lagoon. 

Process wastewater includes water that free drains from the waste during storage (e.g., in the 
waste preparation area and contingency stockpile), condensed water vapor, scrubber and chiller 
bleed water, and water that.may drain from the waste during processing. Process w.astewater will 
be collected and transferred directly to the Biodenitrification Surge Lagoon. 

Recycle of some of this wastewater (such as the condensate water) for reuse in washing or dust 
control will be maximized. 

Decontamination water is water generated from the decontamination of equipment, personnel, and 
railcars. Nearly all decontamination wastewater will be collected and transferred directly to the 
Biodenitrification Surge Lagoon. 

A small amount of decontamination water is generated at the Waste Pit Area (it may be recycle 
Clearwell water) which would be handled with the stream discussed in Item 2 above. 

Stormwater from the new facilities area includes only the stormwater from the new process area 
(approximately 10.6 acres). Currently this stormwater is clean and now discharges to Paddys 
Run. As operations begin, this water will have potential to be contaminated, so it must be 
collected and managed for treatment by the FEMP wastewater treatment facility. This runoff 
drains to a stormwater management basin that holds a 25-year, 24-hour storm. An overflow 
spillway for the stormwater management basin discharges excess water (up to a 100-year storm) 
through a ditch north of Pit 5 to Paddys Run. Except for overflows, all basin discharge will be 
pumped directly to the Biodenitrification Surge Lagoon. There is potential to separately collect 
some of this water (e.g., from the 5-acre roof area), which will be clean, and discharge directly. 
These details will be developed in final design. 
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Table 7-2 shows the routing of the five wastewater streams. 

Clearwell Stormwater 
Management 

Basin 

Table 7-2 - Stream Routing 

Biodenitrification F'EMP Wastewater 
Surge Lagoon Treatment Facility 

Waste Pit Surface Water 

Excavation Water 

X X X 

X X X 

Process Wastewater 

Decontamination Water X' 

X X 

X X 

Stormw ater 
(New Facilities Area) 

1 Minor amount 

X X X 

Pretreatment of the wastewater at the OU1 process, in addition to settling for suspended solids, may be 
necessary, depending on the Waste Acceptance Criteria (WAC) for the FEMP wastewater treatment 
system. OU5 is currently developing the WAC for the FEMP wastewater treatment system to ensure that 
the discharge from the FEMP wastewater treatment system will meet the requirements of the NPDES 
permit. 

7.2 Utilities and Miscellaneous Systems 

Auxiliary processes and utilities required for this facility include the following: 

1) Electrical power and lighting 

2) Fuel (diesel and natural gas) 

3) Heating, ventilation, and air conditioning (minimal requirements; basic waste processing 
completed in open-sided, roofcovered areas) 

4) Compressed air (instrument, plant) 

5) Water (plant treated, cooling, chilled) 
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6) Dust collection and suppression 

7) Chemicals/reagents 

8) Fire protection 

Mobile dust suppression systems are used throughout the facilities on an as-needed basis to minimize 
airborne emissions. 

To the maximum extent possible, the water needs for this facility are met through recycle of process 
wastewater to lower the demand for total water input to the process facility. Additional detail for overall 
utility requirements is presented in the Prelimimry Estimate of Utility Requirements for Proposed 
Remedial Facilities for OUI Remediation. 
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SECTION 1 

INTRODUCTION 

1.1 Objective 

This report covers the general operating and control philosophy for the Operable Unit 1 Waste Pits 
Remediation System Design, which covers remediation of Pits 1 through 6, the Bum Pit, the Clearwell, 
waste pit caps, and contaminated waste pit soils. Section 2 describes the operation, process control and 
instrumentation for each process operation as depicted on the Process Flow Diagrams (PFDs). The 
process operations include waste retrieval and transfer, waste preparation, drying and off-gas treatment, 
waste blending and loadout, and wastewater handling. Control and instrumentation for miscellaneous 
systems and utilities are also described, even though the PFD has not been developed (it will be 
developed during detailed design). For more detailed descriptions on the operations of these systems, 
refer to the document titled "Process Description for the Remediation System Design." 

1.2 , Distributed Control System 

The remediation system operation is controlled and monitored by a Distributed Control System (DCS). 
As a minimum, the DCS is capable of performing the following functions: 

Collection and display of all process parameters (i.e., temperature, density, pressure; etc.); the 
number of analog and digital input/outputs will be determined during detailed design. 

Orderly display and information on video monitors. The monitor display program includes 
graphic features for displaying process parameters. 

Automatic or manual operation of selected control loops and digital outputs through the operator 
station interface. 

Initiation of an audible and/or visual alarm signal when any input parameter, either analog or 
digital, exceeds a preset limit or status. The DCS also reacts to alleviate alarm situations through 
the use of software interlocks. 

Allowance for programs for various data manipulations, trending, and report generation. 

Automatic printing of alarms on a dedicated printer. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

ERAFS 1 \VOL1 :RSAPPSWDATA\ 
OU-l\F'O-l45\cl-RL145 .WP 1-1 .Rev. No.: C 

000173 



1.3 General Instrumentation and Controls 

The following are general statements and apply to all process equipment. (Note: heating, ventilation, fire 
protection, air conditioning, and sump pumps are not included.) 

Motor-driven equipment have a local Hand-Off-Auto (HOA) switch. Placing the HOA in the 
HAND position allows the associated motor to run until the switch is placed in the OFF or 
AUTO position. Placing the HOA in the AUTO position allows the associated motor to be 
operated by the DCS until the HOA switch is placed in the OFF or HAND position. The DCS 
provides indication when the HOA switches are in the AUTO position. 

Motor-driven equipment have an auxiliary contact input to the DCS. These contacts are used to 
inform the operator when motors are running and to keep the motors running after the start signal 
is removed. When the auxiliary contact drops out, the DCS *'start" pushbutton must be depressed 
again after the condition that stopped the motor has been corrected. 

Motors can be manually started and stopped from the DCS operator's panel. The motors can also 
be automatically stopped .or prevented from starting by the DCS or by hard wiring. 

Solenoid valves are used to control the instrument air to the pneumatically operated equipment 
and opedclose valves. The solenoid valves are controlled from the DCS, with "run" and "stop" 
pushbuttons for equipment and "open" and "close" pushbuttons for valves and interlocking 
functions, as described in Section 2. Each of these solenoid valves has an attached manual 
operator to allow local operation of the valve or equipment. When the manual operator is 
disengaged, the control reverts back to the DCS. Pneumatically operated opedclose valves have 
limit switches to provide status information to the DCS. 

The DCS alarms if a control valve is not in the position the DCS program requires. (A Spectrum 
Multistation logic is used for graphic display.) 

Motorized valves have Open-Close-Auto (OCA) switches. Placing the OCA switch in the OPEN 
position causes the valve to drive open until the internal "open" limit switch is engaged. Placing 
the OCA switch in the CLOSE position causes the valve to drive closed until the internal "closed" 
limit switch is engaged. Placing the OCA switch in the AUTO position allows the DCS to 
control the valve. The DCS provides indication when the OCA switches are in the AUTO 
position. 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

9 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

ERAFSl\VOLl :RSAPPS\RSDATA\ 8 (J ( 3 3 p p 4 1 4 5 \ ~ 1 4 5 . W  
.+ 

1 -2 Rev. No.: C 



* --  0 1 6 3  

SECTION 2 i 

e -  I- 
.-- 

PROCESS FLOW DIAGRAM SYSTEMS 

2.1 Waste Retrieval - PFD SK-F-03909 

2.1.1 Mechanical Excavation 

2.1.1.1 Operation 

Mechanical excavation is the planned excavation method for all pits. ‘Waste pits will be excavated using 
conventional earth moving equipment such as extended reach hydraulic excavators and front end loaders. 
Approach ramps will be excavated as required for equipment deployment and for transporting waste from 
the pits. The excavated waste will be loaded into dump trucks and transferred into the waste preparation 
facility. Processable and nonprocessable debris will also be transported by truck to the debris 
management area of the waste preparation area. During excavation of dry materials, water sprays will 
be used to minimize fugitive emissions. 

Stormwater and freestanding water will drain into sumps located at the bottom of the pit, then be pumped 
to the Clearwell, then to the Biodenitrification Surge Lagoon for eventual treatment in the FEMP 
wastewater treatment facility. 
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2.1.1.2 Instrumentation and Controls 23 

1) 

24 

The stormwater collection pump(s) have automatic level controls as well as local manual 
switches. 26 

The stormwater collection sump(s) will contain an automatic level control to start the booster 
27 

2) 28 

Pump * 29 

3) 

4) 

The booster pump outlet to the Clearwell will contain a flow indicator/totalizer 

Alarms: To be determined during detailed design. 
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2.1.2 Hvdraulic Waste Removal 

2.1.2.1 Operation 

The PFD also depicts a contingency operation for hydraulic waste removal if any wastes are encountered 
that cannot be mechanically excavated. A slurry pump on a boom crane pumps the slurry from the waste 
pits to a tanker truck. The slurry is transported to and unloaded into an agitated slurry tank. This 
contingency hydraulic waste removal operation is only used as necessary based on the decision of the 
retrieval operation supervisor. 

2.1.2.2 Instrumentation and Controls 

1) The slurry pump has local manual controls and switches. 

2) The tanker truck has its own level instrumentation. 

3) The tanker truck has its own HOA switches for agitator and pumps. 

4) The slurry tank has level instrumentation. 
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5 )  The slurry tank rake-type agitator has torque indication. 

6) Alarms: 
(1) 
(2) 
(3) 

The tanker truck has a high-level alarm. 
The slurry tank has a high-level alarm. 
The rake-type agitator in the slurry tank has a high-torque alarm. 

2.2 Waste Preparation - PFD SK-F-03910 

2.2.1 Oaeration 

The waste preparation area consists of wet and dry material storage, debris management, blending area, 
segregation operations, and shredding. 

Waste is transferred by truck to the waste preparation area. Dry and wet material is stored (n separate 
piles, after which some dry material will be blended with the wet material (if adjustment of the wet waste 
moisture content is required) into a single working pile. This working pile provides feed to the 
segregation operation which is done in two stages. The first stage (grizzly) separates material larger than 
12 inches. The underflow from this first stage (-12 inches) feeds the second stage of segregation 
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(trommel).' Oversize material from the second stage (+4 inches) is passed to a mechanical segregation 
operation. Oversize from the first stage (+ 12 inches) is also passed to mechanical segregation. Derbies 
(uranium) from the mechanical segregation are transferred for separate disposal at the Nevada Test Site. 
Processable and nonprocessable (+ 12 inches) debris is passed to the debris management area. Oversize 
(+4 inches) material from the second stage will be passed to the blending area of the waste blending and 
loadout facility . 

The undersize (4 inches) material from the second stage is passed to a loday storage pile. This storage 
pile provides both feed to the dryer and material for adjusting dryer product moisture content to the 
optimum level. 

There is a contingency stockpile that will contain enough capacity to allow for 14 days of waste 
processing in the event of inclement weather or other problems with excavation. This pile will contain 
both wet and,dry material. 

2.2.2 Instrumentation and Controls 

1) 
2) 
3) 
4) 
5) 
6)  

Skip hoists have standard instrumentatiodcontrols as supplied by the vender. 
Trommel screen has a variable speed drive to adjust throughput capacity. 
Traffic lights are provided to control truck and loader traffc. 
A high torque controller on the shredder shuts down the operation until-the problem is alleviated. 
The dust suppression system to the shredders is provided with local flow indication. 
The shredder is equipped with an automatic fire protection system that is linked to the DCS. 
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23 2.3 Drying and Off-gas Treatment Sheet 1 of 2. - PFD SK-F-03911 

2.3.1 ODerations 

The dryer receives waste materials with various moisture contents depending on the type of waste. Waste 
materials are fed into the dryer primarily from the loday storage pile.' Some of the waste materials are 
also fed intermittently as a slurry from the slurry tank (only as a contingency method). Both of these 
materials are metered into the dryer with the dryer feeder and dried to 10 percent moisture content (dry 
weight basis). 

The rotary dryer system consists of a cylindrical shell rotated with a variable speed drive. The rotating 
cylinder .is heated externally by a furnace with adequate length to satisfy heat transfer requirements. 
Using natural gas as fuel for combustion, heat energy for the indirect drying is produced in multiple 
furnace zones by a set of burners located in each zone. Burners are operated with adjustable primary 
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aidfuel ratio, and secondary air addition to control the flame temperature so the rotating cylinder does 
not exceed its design temperature. 

The drying operation is controlled by adjusting the temperature conditions in each zone of the dryer, the 
feed rate into the dryer, and the retention time in the dryer. The retention time is controlled by varying 
the speed of rotation of the dryer shell. The feed rate is controlled by a variable rate feeder, and the 
temperature conditions are set in each zone of the multiple-zone furnace. Product moisture content and 
temperature are monitored and used as feedback data for manual control of the drying operation. 

The product moisture content is targeted at 10 percent so that the optimum moisture content of the waste 
can be achieved by mixing the dryer product with wet (not dried) material from the 10-day storage pile 
in the twin auger mixer. Knowing the moisture content and flow rate of the dried product, and the 
moisture content of the wet material, the flow of the wet material is controlled to achieve the desired 
optimum moisture content. 

The economizers utilize the heat available in the combustion gases exiting the dryer to preheat the sweep 
air and to provide hot air for heating the cyclone, reheater, and the building (if desired). Measurement 
of stream temperatures and control of the hot air flows are used to control these units. The cyclone is 
heated to prevent condensation of the steam and organics. 

A more complete explanation of the operation is available in the Process Description. 

2.3.2 Instrumentation and Controls 

To support and control the operation depicted in PFD SK-F-03911, the following major controls and 
instrumentation are implemented. 

A burner management system ensures safe operation of the dryer. The safety-interlock logic 
ensures that the required limits and conditions (as specified by the vendor and standard burner 
managementlsafeguard practice) are satisfied prior to permitting start-up, continued operation, 
or shutdown of the dryer. If the limits and conditions of the logic are not met, the management 
system does not allow startup of the burners, or shuts them down if in operation. 

The burners in each zone are controlled to maintain the selected shell temperatures. The shell 
temperatures are selected manually by the operator. 

The fuel/air ratio of each burner is controlled by a pressure balanced regulator or a fully metered 
electronic control integrated with a programmable microprocessor as determined by the vendor. 
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2.4.1 

. 

The temperature of the sweep air and other hot air streams are controlled by varying the flow rate 
of air passing through the economizers. 

The skip hoists, feeders, mixers, and other equipment are provided with standard controls as 
specified by the vendors. 

Temperature instrumentation is provided in the following locations: primary and secondary 
combustion air to burners, dryer shell temperature in each zone, combustion gases in each 
furnace zone in various locations in the annular space between the furnace wall and the dryer 
shell, combustion gases exiting each furnace zone, air to and from the economizers, combustion 
gases to and from the economizers, sweep air to the dryer, process off-gas from the dryer, dryer 
product temperature just before leaving the last dryer zone, hot air to and from the cyclone 
heater, and process off-gas from the cyclone. 

Flow instrumentation is provided on the following: natural gas to the burners, primary and 
secondary combustion air to the burners, total combustion gas to the stack, process off-gas from 
the cyclone, air to the economizers, sweep air to the dryer, slurry feed to dryer, and feed rate 
to dryer. 

Pressure instrumentation is provided on the following: natural gas to burners, primary and 
secondary combustion air to burners, and process off-gas from dryer. 

Moisture content determination is performed using both on-line instrumentation and grab sample 
techniques for the dryer product, material from the loday storage pile, and the discharge from 
the twin auger mixer. 

Alarms to be determined during detailed design. 

The skip hoists, feeders, mixers, and other equipment are provided with standard instrumentation 
as specified by the vendors. 

Drying and Off-Gas Treatment Sheet 2 of 2 - PFD SK-F-03912 

ODerations 

On this flowsheet, the process off-gas leaving the heated cyclone is further cleaned, cooled, and 
condensed in an off-gas treatment system consisting of the following unit operations: (1) spray tower, 
(2) condenser, (3) scrubber, (4) heat exchanger, (5) reheater, (6) Medium-Efficiency Particulate Air 
(MEPA) filters, (7) carbon beds, (8) High-Efficiency Particulate Air (HEPA) filters, and (9) blower with 
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stack. In addition, the condensate and bleed streams from the various unit operations are also filtered 
and released to wastewater disposal or recycle. 

In the off-gas treatment system, a spray tower removes solids from the off-gas to protect the condenser 
and other downstream equipment from solids buildup. In this tower, a small percentage of the steam in 
the off-gas is condensed and some of the acid gases are absorbed. Most of the off-gas then passes to the 
condenser which removes the majority of the steam from the off-gas. The acid gases remaining in the 
off-gas at this point are largely scrubbed from the off-gas in a packed tower scrubber. The off-gas is then 
dehumidified by a cooling and condensing step followed by reheating. MEPA filters are used to remove 
particulates to prevent loadup and fouling of the downstream carbon beds. The carbon beds are used to 
remove radon from the off-gas. However, any uncondensed organics present in the off-gas also build 
up on the carbon beds. Because of the radioactive contamination of the pit wastes, HEPA filters are 
installed to remove particulates from the off-gas prior to release to the atmosphere. 

The wastewater filters remove particulates from the condensates and scrubber bleed prior to discharging 
them to the Biodenitrification Surge Lagoon. The filter press removes the high concentration of solids 
from the spray tower bleed prior to discharging it to the BSL. The filter cake is drummed and sent to 
the waste blending and loadout operations. 

A more complete explanation of the operation is available in the Process Description. 

2.4.2 Instrumentation and Controls 

To support and control the operation depicted in PFD SK-F-03912, the following major controls and 
instrumentation are implemented: 

The temperature of the off-gas leaving the condenser is controlled by varying the flow rate of the 
cooling water passed through the condenser. 

The temperature of the off-gas leaving the heat exchanger is controlled by varying the flow rate 
of the chilled water passed through the heat exchanger. 

The temperature of the off-gas leaving the reheater is controlled by varying the flow rate of the 
hot air passed through the reheater. 

The total solids (suspended and dissolved) in the spray tower and scrubber sumps is manually 
controlled by setting the bleed to maintain the density below a set maximum value. 

The caustic strength in the spray tower and scrubber sumps is controlled by monitoring the pH. 
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2.5.1 

The filter press is provided with standard controls as specified by the vendor. 

Temperature instrumentation is provided on the following: process off-gas streams to and from 
the spray tower, condenser, scrubber, heat exchanger, reheater, and carbon beds; cooling water 
to and from the condenser, chilled water to and from the heat exchanger, hot air to and from the 
reheater, spray tower sump liquid, and scrubber sump liquid. 

Flow instrumentation is provided on the following: water and caustic makeup (totalizers) to the 
spray tower sump and the scrubber sump, cooling water, chilled water, backwash supply, hot air 
to reheater, scrubber and spray tower recycle, and bleed streams. 

Level instrumentation is provided for the following: spray tower sump, scrubber sump, filter 
press feed tank, multimedia filter feed tank, and wastewater transfer tank. 

Differential pressure instrumentation is provided on the following: MEPA filters, HEPA filters, 
carbon beds, and multimedia filters. 

Density control is provided for the scrubber sump and spray tower sump liquid. 

pH monitoring is provided for the scrubber sump and spray tower liquid. 

An isokinetic sampler/monitor is provided for the process off-gas stack. Isokinetic sampling is 
continuous during normal operation with stack data input to the DCS. 

Radon monitoring is provided before and after the carbon beds. 

Alarms to be determined during detailed design. 

The filter press is provided with standard instrumentation as specified by the vendor. 

Dried Waste Blending and Loadout - PFD SK-F-03913 

ODeration 

The Waste Blending and Loadout Facility consists of blending, railcar loading, lid handling, and railcar 
decontamination. Railcar loading incorporates an integral track scale to provide local indication of gross 
railcar weight to determine net load weight. During loading of the railcar, composite grab samples of 
the waste are taken to ensure compliance with the disposal site waste acceptance criteria and United States 
Departfhent of Transportation requirements. If the waste sampling analysis shows that a particular railcar 
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does not meet all of the shipping and disposal requirements, then the railcar will be returned by the yard 
locomotive to the reject working pile located with the waste blending and loadout facility. 

2.5.2 Instrumentation and Controls 

1) 
2) 
3) 
4) 
5) 
6) 

A local weigh scale is used for the railcar filling operation. 
A local flow indicator/totalizer is provided for the decontamination water. 
Level control is provided for the decontamination water sump. 
The skip hoist drive has motor torque control. 
Hydraulic power units have flow and pressure indicators. 
Alarms to be determined during detailed design. 

2.6 - Wastewater, Utilities, and Miscellaneous Systems (PFD to be 
developed during detailed design) 

2.6.1 ODeration 
- 

To be determined during detailed design. 

2.6.2 Instrumentation and Controls 

1) Spill Containment Sump Pumps: Pump control is entirely manual. Off-on control is incorporated 
in a local manual motor starter. Before running the pump, the operator manually operates a 
discharge valve to direct flow from the sump to a building sump tank or spare storage tank, 
depending on the contents of the sump. 

2) Wash Water Sump Pump: The pump is controlled by a locally mounted HOA switch. The pump 
may.be manually run in HAND position for maintenance purposes. In AUTO position, pump 
operation is controlled by level switches mounted in the sump tank. The liquid, on reaching a 
predetermined level in the sump tank, closes these level switches, which energizes the electrical 
contactor. An auxiliary contact closes during a decreasing level until the low-level switch opens, 
breaking the seal-in circuit and stopping the pump at low level. 

3) Building sump pumps are controlled by locally mounted HOA switches. Each individual pump 
may be run manually in the hand position for maintenance purposes. In auto position, pump 
operation is controlled by low-, high-, and high-high-level switches mounted in the tank. The 
liquid, on reaching a predetermined level in the sump tank, closes the low-level contacts in both 
pump circuits. A continued rising sump level eventually closes the high-level contact in the pump 
circuit, initiating its start. An auxiliary contact closes the circuit during a decreasing level until 
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* -  0163 
the low-level switch opens, breaking the seal-in circuit and stopping the pump at the low level. 
Should the inflow exceed the capacity of the pump, or should the pump be out of service, the 
level will continue to rise in the tank, closing the high-high contacts. This will sound the 
building sump pump high-high alarm, and initiate the start of the standby pump. Both pumps will 
continue to operate until the low level contacts open, breaking the seal-in circuits and stopping 
both pumps. 

4) Emergency Horn Valve: Solenoid valve opens when power is lost at the valve. 

5) Alarms: 
(1) 
(2) Emergency shutdown is activated. 
(3) 
(4) 

Fire alarm system detects a fire or a pull station is activated. 

Plant 'compressed air pressure low'. 
Building sump tank reaches high-high level. 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU- 1 \PO- 145\CTRL 145. WP 2-9 Rev. No.: C 00G183 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 





MASS AND ENERGY BALANCES 

@ Mass and energy balances have been prepared for the entire remediation process. Balances are shown 
in a tabulated form on each Process Flow Diagram (PFD) (attached). These PFDs represent each process 
operation area described in the Process Description, Subsection 1.2. They are performed based on the 
process design requirements specified in the Process Description, Subsection 1.3. 

The balances describe Pit 6 operations. Based on the in situ moisture and optimum moisture content for 
the product, per Subsection 1.3, Table 1-1 of the Process Description, a judgement was made to select 
Pit 6 as representative in terms of determining material handling capacities to support the targeted output 
shipment of 960 tpd of the treated waste based on one dryer in operation. At the start of the remediation 
this will be the case. 

Energy balances were also calculated for the drying and off-gas treatment operations. All the other 
operations are basically material handling operations carried out in ambient conditions not requiring an 
energy balance. 

It shall be noted that balances are reflecting the preliminary stage of the design. During the course of 
further design, streams presently marked "TBD" will be included to make the mass and energy balances 
final. In addition, energy balances supplied by the dryer manufacturer will be incorporated as well as 
the updated information on in situ and optimum moisture content. At that time, mass and energy balances 
will be made on all the pits mainly to supply enough information to determine the optimum sequential 
order of pit remediation operations. Review of air dispersion modeling results is currently in proeess. 
The results will also be incorporated in the final mass and energy balances. 

@ 

Operational time varies by process area. While all the details for all involved streams are shown in the 
corresponding PFD, balance sheets for each PFD and an overall balance for the entire operation were 
developed and are included in Tables 1 through 6, attached. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

ERAFS 1 \VOLl :RSMPS\RSDATA\ 
OU-l\PO- 145\MAT&HEAT -1- 10/09/95 1 1  :Dam 

OOOlBQ 



Table 1 - Overall Balance ' 

(tons/week) 
Stream Description 
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101 

102 

103 

* -  01 

Dry Waste and Soil Excavation 72 

Wet Waste Excavation 3837 

Large Debris Excavation 118 

TOTAL 4027 

Table 2 - PFD SK-F-03909 - Waste Retrieval and Transfer 

1662 

29 

I d -  I 

5499 

147 

Stream Description 
Solids 

104 

INPUT 

Large Non-Processable Debris 
to Debris Management 

105 

I OUTPUT ll I 

Large Processable Debris to 59 
Debris Management 

11 101 I DV waste soil to Preparation I 72 

102 I wet waste to Preparation I 3837 

59 

TOTAL I 4027 

(tons/week) 

Water. I Gas I Total 

I 
l8 I I 90 

-1710 I 0 1 5737 

l8 I I 
1662 I I 5499 
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Table 3 - PFD SK-F-03910 - Waste Preparation 1 

3 

4 Stream No. Stream Description 
Solids Total 

INPUT 

Dry Waste & Soil to Preparation 

Wet Waste to Preparation 

TOTAL 

OUTPUT 

90 101 72 

5499 3837 1662 I 102 

1681 1 .  0 5590 3909 

~ 

206 
~~~ 

Processable Waste to Debris Management 153 192 

207 38 48 Non-processable Waste to Debris 
Management 

Trommel Oversize to Blending 212 109 137 12 
~ ~~ ~~~~ 

Wet Waste to Twin Auger Mixer 1512 679 1 2191 215 

2024 908 I 2932 2 16 Wet Waste to Dryer 
~~ ~~ 

Dry Waste & Soil to Blending 72 i8 I 90 217 15 

16 

17 

TOTAL 3909 1681 I 0 5590 
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Table 4 - PFD SK-F-03911 - Drying and Off-Gas Treatment Sheet 1 of 2 

Stream Description 
Solids Water Gas 

(tons/week) 

Total 
Stream No. 

216 

303 

306 

307 

311 

3 17 

319a 

1Oday storage to dryer 

Sweep air 

Combustion air (Total) 

Natural Gas 

Organics 

2024 908 0 % 2932 

0 4 269 272 

0 0 3 109 3 109 

0 .  0 82 82 

0 0 0 0 

0 0 0 ' 0.34 
~~ _______~ 

TOTAL 
~~~ 

2024 912 3460 6396 

OUTPUT 

Furnace OG discharge 

Process OG to spray tower 

Dryer product + cyclone solids 

TOTAL 

NOTES: 

1) 
2) 

8 tons/week of solids decompose to gases 
3.7 tons/week of water vapor in sweep air show up as gases in furnace OG 

I. 

0 0 3191 ' 3191 

10 708 28 1 999 

2006 200 0 12206 

2016 908 3472 6396 
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Table 5 - PFD SK-F-03912 - Drying and Off-Gas Treatment Sheet 2 of 2 

OUTPUT 

409 OG to atmosphere 0 2 

417 Wastewater to hold tank 0 1020 

412 Spray tower bleed 10 448 

TOTAL 10 1471 

272 274 

0 1021 

0 458 

272 1752 

1) 
2) 

Quantities are preliminary - will be finalized during detailed design. 
9 (lO)tons/week of gas are scrubbed or condensed into the water. By taking this into 
account, the total water and gas flows will balance. 
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59 

59 

15 

15 

38 

109 

72 

3518 

4009 

10 

27 

18 

879 

1002 0 

Table 6 - PFD SK-F-03913 - Waste Blending and Loadout 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1s 

16 

17 

18 

(tons/week) 

Solids Water II StreamNo. 
Stream Description 

Total 

INPUT 

74 Large Non-Processable Debris 
'to Debris Management 

Large Processable Debris to 
Debris Management 

74 105 

Processable Waste to Debris 
Management 

192 206 

/I 207 

Non-Processable Waste to 48 
Debris Management 

212 Trommel Oversize to Blending 137 

217 Dry Waste & Soil to Blending 90 

320 4397 Dried Product to Blending 

TOTAL 501 1 

OUTPUT 

7-7- 21 1 501 Non-Processable Waste to 
Disposal 

II 509 Product to Off-Site Disposal 4800 

501 1 TOTAL 
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c -  0163 
Equipment Specifications 1 

This section contains the performance specifications for the major items of mechanical equipment: the 
shredder, the indirect dryer, the waste loadout system, and the off-gas control system. These 
specifications will be used for competitive procurement of items requiring long-lead fabrication times. 
Civil specifications are found in the Site Improvement Plan. 

The specifications include applicable codes and standards, qualitative and quantitative specifications and 
performance measures for finished equipment, materials of construction, fabrication methods, and 
inspection and testing. The specifications also include instructions to bidders on bid evaluation, 
submittals, quality assurance, and delivery, storage, and handling of materials and equipment. 

The specifications included in this section are at varying stages of completion at this time. The shredder 
specification and the dryer specification are nearly complete, the off-gas control system specification is 
in early draft stages, and the waste loadout system specification contains only a description of the system. 
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SECTION 
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00002 
00003 

U.S. DEPARTblENT OF ENERGY 
FERNALD ENVIRONMENTAL MANAG- PROJECT 

FERMCO SUBCONTRACT NO. 2-21487 

PROJECT ORDER 145 

SPECIFICATIONS 

SECTION 00003 

TABLE OF CONTENTS 

TITLE REV. DATE 

TITLE' PAGE 
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TABLE OF CONTENTS 

DIVISION 13 - SPECIAL INSTRUCTIONS 
13652 SHREDDER 
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AND METHODS FOR SHREDDER 

END OF SECTION 
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PART 1 

1.1 

A. 

1.2 

A. 

B. 

1.3 

A. 

B. 

C. 

D. 

SECTION 13652 
SHREDDER 

GENERAL 

SECTION INCLUDES 

Requirements for the design, engineering support, 
fabrication, delivery, and installation assistance for 
one shredder. 

RELATED SECTIONS 

Section 15172 - Motors for Shredder. 

Section 16052 - Basic Electrical Materials and Methods 
for Shredder. 

REFERENCES 

Acts: 
1. Fastener Quality Act of 1990. 

American Bearing Manufacturers Association, Inc. 
(ABMA) : 
1. ABMA 9-90 Load Rating Standard for Ball 

Bearings. 
2. AEMA 11-90 Load Rating Standard for Roller 

Bearings. 

American Gear Manufacturers Association (AGMA) : 
1. AGMA 2001B-88 Fundamental Rating Factors and 

Calculation Methods for 
Involute Spur and Helical Gear 
Teeth. 

American Society 
1. ASTM A36-94 

Date: 10/10/95 
Rev.: A RE: KM 

for Testing and Materials (ASTM):  
Standard Specification for 
Carbon Structural Steel. 
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E. 

F. 

G. 

H. 

I. 

J. 

K. 

Date: 

2. ASTM A325-94 

3.. ASTM MOO-93 

4. ASTM A563-94 

5. ASTM F436-93 

Standard Specification for 
Structural Bolts, Steel, Heat 
Treated 120/105 ksi Minimum 
Tensile Strength. 
Standard Specification for 
Cold-Formed Welded and 
Seamless Carbon Steel 
Structural Tubing in Rounds 
and Shapes. 
Standard Specification for 
Carbon and Alloy Steel Nuts. 
Standard Specification for 
Hardened Steel Washers. 

American Welding Society, Inc. (AWS): 
1. AWS Dl.1-94 Structural Welding Code - 

Steel, Thirteenth Edition. 

Code of Federal Regulations (CFR): 
1. 29 CFR 1910. 
2. 40 CFR 261, Subparts C and D. 

National Fire Proteckion Association (NFPA) : 
1. NFPA 68-94 Guide for Venting of 

2. NFPA 69-92 Standard on Explosion 

3. NFPA 70-93 National Electrical Code. 

Deflagrations. 

Prevention Systems. 

Steel Structures Painting Council (SPC): 
1. SP6-91 Surface Preparation, 

Specification No. 6 - 
Commercial Blast Cleaning. 

Codes 
1. Uniform Building Code - UBC 1994. 
2. Ohio Basic Building Code OBBC 1995. 

American Society of Civil Engineers (ASCE): 
1. ASCE 7-93 Minimum Design Loads for 
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1 . 4  0 SYSTEM DESCRIPTION 

A. The shredder is one component in a waste drying 
facility. The shredder provides size conditioning of 
waste materials to meet waste acceptance criteria for 
final disposal. 

B. Waste materials will be excavated from process pits 
located on the site. Gross materials separation will 
be performed at the pits. 
transported in batch fashion to the waste preparation 
facility and will be temporarily stored in feed pits. 
Waste material is then moved in batches from the feed 
pits and passed through a series of screens. The 
screens size the material for the drying process. The 
material that passes through the screen is sent to the 
dryer surge pile. The tramp materials that are 
collected on the screens are removed to a separation 
area. Materials that can be size reduced through the 
shredder are included in final off-site disposition 
along with dried waste from the dryer. Some of the 
large debris encountered during excavation of pits is 
also sent to the shredder for size reduction. As a 
result of these separations, the following materials 

This waste will be 

are 
1. 

2. 
3. 
4. 

5. 
6. 

7 .  

8 .  

9. 

expected to be fed to the shredder: 
Agglomerated clay, magnesium fluoride slag, and 
lime - greater than 4-inch diameter. 
Dust collector bags. 
Graphite crucibles and molds. 
Rocks, bricks, and ceramics (12 inch by 12 inch by 
2 inch). 
55- to 85-gallon steel drums. 
Reinforced concrete blocks (2 feet by 2 feet by 12 
inches). 
Wood and pallets 4 feet wide by 4 feet long, made 
of 4-inch by 4-inch, pressure-treated wood. 
Light gage structural steel such as 2-foot by 2 -  
foot by 1/4-inch angles, 2-inch by 6-inch by 1/4- 
inch channels, etc. I-beams are not to be 
processed through the shredder. 
Polyethylene and plastic materials. 

Date: 10/10/95 
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C. Materials will be fed into the shredder through a top- 
mounted hopper. A skip hoist (furnished by FERMCO) will 
load the waste material into the shredder system in 2 
cubic yard bulk batches. Access to the top of the 
hopper must remain clear for this purpose. 
shredder system will be required to size reduce the 
materials to no more than 4 inches in any two 
dimensions, and the third dimension cannot exceed 4 
feet. The shredder will discharge out the bottom. 

The 

D. The Seller shall provide, per the requirements 
contained in this specification, the shredder (mounted 
on a base frame) and the feed hopper, sized to support 
the operating system. The base frame will be mounted 
to a support frame (supplied by others) which will 
position it relative to the other facility equipment. 
The Seller shall also supply the hydraulic power unit 
(if applicable) on a separate skid with all 
interconnecting hoses, a local control, and an electric 
service box. In addition, the system shall be supplied 
with a dry chemical or C02 fire suppression system. An 
option shall be provided for the inclusion of a dust 
suppression system: 

E. The shredder system shall comply with all pertinent 
sections of OSHA (29 CFR 1910) and the other national 
standards as enumerated in Part 2. 

1.5 B I D  EXALUATION 

A. Proposals shall be evaluated by a Technical Evaluation 
Board (TEB). The TEB will be organized by and make its 
recommendation to FERMCO based on the criteria as 
outlined in Appendix B. 

1.6 SUBMITTALS 

A. At Proposal: 10 copies and one reproducible (Mylar), 
if applicable, shall be submitted for the following: 
1. Description of shredding process, focusing on how 

the Seller's equipment meets or exceeds the 
requirements of this specification. 
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2. Description of the dry chemical or C02 fire 
suppression system, including a description of 
fire detection methodology. 

3 .  Preliminary dimensioned outline drawings for the 
equipment and systems, including estimated weights 
and anchor bolt locations, and locations for all 
Seller-supplied equipment. 

depicting instruments, logic, control, and 
interlocks for motor starters and control panel. 

loads from all major equipment. 

4 .  Preliminary Instrument and Control Diagrams 

5. Preliminary magnitude and location of all dynamic 

6. Preliminary foundation loads. 
7 .  List of optional equipment which, in the Seller's 

opinion, increases the efficiency or reliability, 
or simplifies the maintenance of the system. All 
suggested optional equipment shall include a 
rational explanation of why the accessory is 
desirable. 

8 .  Any exception to this specification shall be 
clearly identified in the Seller's proposal. If 
there are no exceptions, the Seller shall state 
"No Exceptions." The proposal may be considered 
nonresponsive without this information. 

9. Quality assurance/quality control procedures. 
10. The Seller shall complete and return Data Sheets 

located in Appendix A. 
11. The Seller shall provide written notification of 

any flammable hydraulic fluids and any hazardous 
substance as defined under 40 CFR 261, Subparts C 
and D, integral to the equipment and required for 
shipping, installation, operations, or maintenance 
of the equipment supplied under this 
specification. 

with prices and deliveries for 3 years' operation, 
with mandatory start-up spares identified. The 
Seller shall also include consumable requirements 
for normal operation. This includes part numbers, 
cost, stock point, and delivery time. Consumables 
are items which must be replenished due to 
deterioration, wear, failure, or maintenance 
within a 6-month period or normal operation. 

12. The Seller shall provide spare parts requirements 
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B. After Award of Contract: Within 6 weeks after award of 
purchase order, the Seller shall submit 10 copies and 
one reproducible (Mylar), if applicable, of the 
following information for approval prior to start of 
fabrication: 
1. 

2. 

3. 
4. 
5. 

6. 
7. 

8. 
9. 

Date: 10/10/95 

Certified shop drawings for the equipment 
arrangement, including estimated weights and skid 
anchor bolt locations (size and structural 
loadings). Drawings shall indicate the extent of 
assembly of equipment or fabrication size which 
Seller will ship to the site. In addition, the 
drawing shall bear the seal of a Professional 
Engineer registered in the State of Ohio. 
Anchor bolt load (including sizes) calculations 
bearing the seal of a Professional Engineer 
registered in the State of Ohio. Anchor bolt load 
and size calculations shall include the effects of 
wind and seismic loads, as follows: 
a. Seismic Load: Use provisions of the Uniform 

Building Code (1994), using Z = 0.13, C = 
2.75, I = 1.25 and Rw = Remediation Factors 
from Table 16-P. Total seismic load-shall 
include all normal operating components and 
attachments. 

b. Wind load: Basic wind speed of 80 mph (per 
OBBC 1995). I (importance factor) = 1.07, 
exposure C. Determine the wind loads using 
factors and coefficients as stipulated in 
ASCE 7-93. 

Electric system control diagrams. 
Electric system single line diagrams. 
Hydraulic system schematic diagrams, if 
applicable. 
Materials of construction of the shredder. 
A weekly schedule (bar chart) of Seller activities 
from date of award to delivery of the shredder to 
the site. The schedule shall include specific 
hold points that will be placed in the Seller's 
production process to allow FERMCO to witness 
fabrication, inspections, and tests. 
Power requirements and connection points. 
The Seller shall furnish the paint system 
specification, including colors, name of 

L 

I .  
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manufacturer, Material Safety Data Sheets (MSDSs), 
and other pertinent information to FERMCO for 
approval. 

C. During Fabrication: 10 copies of the following shall be 
submitted : 
1. Report for inspection during fabrication: The 

Seller shall furnish reports describing resolution 
of disagreements and non conformance discovered 
during pref inish inspection (s) . 

u 

D. At Shipment: 10 bound copies and one reproducible 
(Mylar), if applicable, shall be submitted for the 
following: 
1. The Seller shall provide approved Operations and 

Maintenance ( O m )  Manuals. As a minimum, the O&M 
Manuals shall contain the following information: 
a. Operating procedures. 
b. Instructions for maintenance. 
c. Installation instructions. 
d. Troubleshooting guide. 
e. Maintenance schedule and service guide. 
f. Parts list and diagrams of major components 

to be maintained. 
2. The Seller shall provide certified test results 

from all shop testing of equipment provided under 
this specification. 

3. The Seller shall provide the terms and conditions 
of their warranty for workmanship and materials. 

4 .  The Seller shall supply MSDSs for all chemical 
compounds supplied or required for operations and 
maintenance of equipment supplied under this 
specification, including preservatives, hydraulic 
fluids, oils, lubricants and greases. 

conformance for all equipment supplied under this 
specification. 

6. The Seller shall provide a lubrication chart for 
all equipment supplied under this specification. 

7 .  The Seller shall provide start-up instructions. 
8 .  The Seller shall provide a procedure for cleaning, 

handling, inspecting, repackaging, and storing all 
equipment supplied under this specification. 

5. The Seller shall provide certification of 

0 
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9. 

10. 

The Seller shall provide a list of all equipment 
required for installing the equipment provided 
under this specification. 
The Seller shall submit a shipping plan for 
approval. 

1 . 7  QUALITY ASSURANCE 

A. Quality Assurance Program Requirements 
1. The Quality Assurance Program shall include the 

following items: 
a. Design Control: Provide a program to 

identify control measures used to ensure that 
design requirements, including quality 
standards, are defined and verified as 
applicable, and are accurately represented in 
drawings, specifications, and procedures. 

b. Instructions, procedures, and drawings: The 
Seller's activity affecting quality shall be 
prescribed by and performed in accordance 
with documented instructions, procedures, or 
drawings. These documents include-criteria 
for' acceptance. 

c. Document control: Control the preparation, 
issue, and change of documents that specify 
quality requirements or prescribe activities 
affecting quality to ensure that correct 
documents are employed. 

d. Inspection: Plan and execute inspections to 
verify conformance to purchase order quality 
and technical requirements. These 
inspections shall be documented and approved 
by FERMCO. Notification of the site is . 
required at least 2 weeks prior to the 
performance of the inspection. Witness hold 
points will be specified later. 

verifying conformance of an item or process 
according to written procedures which contain 
the test requirements and acceptance limits. 
Notification of the site is required at least 
2 weeks prior to the performance of the test. 

e. Test control: Plan and execute tests 
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B. 

1.8 

A. 

Date: 
Rev. : 

f. 

g. 

h. 

i. 

Control of test and measuring. equipment: 
Control and calibrate all tools, gauges, 
instruments, and other devices used for 
activities affecting quality. 
Inspection, test, and operating status: 
Provide for the identification of acceptance 
status of items procured by the tagging, 
marking, or documents traceable to the items 
required by the specifications. 
Control of nonconforming items: Provide for 
items or processes that do not conform to 
procurement document requirements. 
Nonconformances shall be controlled to 
prevent inadvertent installation or use, and 
shall be documented. 
Quality assurance records: Generate, 
compile, and maintain all program records 
that furnish documentary evidence of quality, 
and provide records as specified by the 
procurement document. 

Source Inspections/Test: Equipment will be tested at 
the shop to ensure that all shredder operations 
function safely and according to operating parameters. 
1. Successful completion of shop testing shall be 

confirmed by issuing certified copies of the test 
reports to FERMCO. 

the Seller's shop, with both FERMCO and Seller 
present. The Seller shall be responsible for 
necessary modifications or adjustments to the 
shredder. 

2. Shop testing and inspection shall take place at 

DELIVERY, STORAGE, AND HANDLING 

Packing and Shipping: 
package the shredder system for delivery to ensure that 
it is not damaged and that components are not lost or 
diverted during shipment to the site. Shipment shall 
be made in accordance with the Seller's approved 
shipping plan. The Seller will pay all shipping and 
insurance costs required to safely deliver the shredder 
to the site. 

The Seller shall prepare and 

10/10/95 
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1. 

2. 

3 .  

4. 

Shipping Plan: A shipping plan shall be prepared 
in accordance with the subcontract instructions 
and submitted to FERMCO for approval a minimum of 
6 weeks prior to shipment. The plan shall define 
routing, precautions, shipping weights of major 
components, loading and handling requirements, 
carrier, shipping documents, and any other data to 
ensure safe and timely delivery of the 
requisitioned item. 
potential personnel safety hazards at the 
receiving site due to conditions such as 
pressurized containers, non-life-supporting 
atmospheres, hazardous materials, etc. shall be 
conspicuously marked or labeled with precautionary 
warnings. 
Preparation for Delivery and Shipping: 
completion of assembly, testing, and inspection, 
the Seller shall prepare all items for shipment 
and deliver them to the site. All equipment shall 
be thoroughly clean and dry. All liquid 
lubricants shall be drained from equipment prior 
to shipment. 
Labeling: Each item or unit package shipped shall 
be clearly labeled with the name of the equipment 
contained, part and serial number, subcontract 
number, and destination. Labeled items shall be 
identifiable on the bill of material and 
referenced on the General Arrangement Drawings and 
Details to facilitate field assembly and 
installation. 
Tags and nameplates: Each component of the 
shredder must be identified by a permanent tag and 
nameplate, with lettering a minimum of 1/4 inch in 
height. 

Shipments which may present 

Upon 
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B. Acceptance at Site: 36 

1. Acceptance testing and inspection shall take place 31 

at the site, with both FERMCO and Seller present. 38 

The Seller shall be responsible for necessary 39 

modifications or adjustments to the shredder to 40 

41 - meet the stated performance. 

determined by successful completion of the test 
2. Acceptance of the shredder by FERMCO will be 
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C. 

1.9 

A. 

Date: 
Rev. : 

program. The test shall demonstrate the 
equipment's ability to consistently process the 
surrogate materials described in Table 1 of 
Article 2.4. 

Storage and Protection: 
1. Materials, parts, subcomponents, and finished 

products shall be protected from the natural 
elements, industrial atmosphere, and hazardous 
conditions that could cause deterioration, 
corrosion, or damage. This requirement applies to 
both interim storage or handling during 
manufacturing and final shipment to the site. 

2. All equipment shall be thoroughly cleaned of 
loose, spattered, or excess weld metal; metal 
chips; grease; oil; layout markings; and other 
foreign material. All components shall be dry 
prior to packing. All process connections shall 
be capped or plugged. Padding, bracing, blocking, 
and lock-wire shall be installed as needed to 
prevent damage by mechanical shock during handling 
and transportation. Instruments too heavy or too 
delicate to be shipped while mounted on the 
equipment shall be installed, wired up, tested, 
and then disconnected, removed, packed, and 
shipped for permanent mounting at the site. 

approved by FERMCO, preservatives shall not be 
applied. Where preservatives have been approved 
for use, the preservative identity and the method 
of removal shall be stated in shipping documents 
and on a notice attached to the item or unit 
package. The Seller shall furnish MSDSs for 
preservatives used. 

3. Preservatives: Unless otherwise specified or 

PROJECT CONDITIONS 

Location 
1. The purchased equipment shall be required to 

operate at the FEMP site in Fernald, Ohio, 
outside, under roof. 

10/10/95 
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B. 

C. 

D. 

Elevation 
1. The site elevation is approximately 590 feet above 

sea level. 

Duty 
1. The system shall be designed for continuous 

operation, 8 hours per day, 365 days per year. 

Life 
1. The system shall be designed to have an effective 

operating life of 20 years. 

E. Building Temperature 
1. The ambient temperature in which the system will 

operate will range between -10 degrees F and 110 
degrees F. 

F. Available Utilities 
1. Utility services furnished are listed below: 

Electrical Power 480 volts preferred, 

Process Water. 40 to 50 psig. 
Compressed Air 90 psig. 

three phase, 60 Hz. 

PART 2 PRODUCTS 

2 . 1  EQUIPMENT 

The following performance requirements are nominal 
requirements. The Seller may submit alternatives for these 
requirements that meet program objectives. Alternates will be 
evaluated by FERMCO to determine acceptability. 
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A. Dust Suppression System 35 

1. The system shall be bid as an option. Equipment 36 

and costs for this option shall be separate from 31 

the other system components provided under this 38 

specification. 39 

self-contained, requiring only building utilities 41. 

2. The shredder dust suppression system shall be 40 

for operations. 

Date: 10/10/95 
Rev.: A RE: KM 

13652 WBS NO.: 1.1.1.1.1.3.1 
12 of 23 ERA/CRU No.: 1/P0-145 



3. 

4. 

B. Feed 
1. 

2. 

3 .  

4. 

5. 

6. 

The dust suppression system shall be locally 
controlled so that an operator can activate it 
when it is needed. 
The dust suppression system shall minimize release 
of dust to the building when in operation. 

System 
The shredder will be fed by a skip hoist with 2 
yd3 capacity (7 feet long, 3% feet wide, 4 feet 
deep - dimensions verified later by others). The 
minimum shredder hopper feed opening size shall be 
80 by 90 inches. The waste material will free 
fall 7 feet from the skip hoist car to the 
shredder shaft centerline. 
The hopper cover shall be actuated to open when 
hopper is being charged, and shall be actuated to 
close when hopper contents are being shredded. 
The hopper walls shall have a minimum side slope 
of 45 degrees. 
The hopper shall have an available volume of at 
least 6 cubic yards to accommodate waste (water 
level full). 
The hopper shall be equipped with side access 
ports for clearing bridged materials. 
A hydraulic feed ram system shall be provided and 
installed in the hopper to prevent rolling of 
drums and other items that roll inside the 
shredder. Ram will be extended to hold drums in 
place so that cutters can grab and shear rolling 
objects. 

C. Shredder System 
1. The shredder shall be sized to process the 

following inventory in an 8-hour shift. 
a. 30 units - 55-gallon drums full of wet 

soil (20 percent sand, 50 
percent silt, 30 percent clay 
at 35 percent moisture dry 
basis [dbl). 

steel reinforced concrete 
b. 40  units - 24-inch by 24-inch by 12-inch 
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2. 

3. 

4. 

5. 

6. 

C. 

d. 

e. 

The 

200 units - 12-inch diameter agglomerated 
balls ( 3 3  percent clay, 33 
percent magnesium fluoride, 33 
percent lime, 25 percent 
moisture content db), 150 
lbs/ f t3 bulk density . 
carbon graphite molds. 

inches, 1,000-lb load rating). 

240 units - 12-inch by 12-inch by 12-inch 

160 units - Wood pallets (48 inches by 4 8  

shredding mechanism shall be designed such 
that 98 percent of the material exiting the 
shredder system shall not be larger than 4 inches 
in any two dimensions and 4 feet in the third 
dimension. 
The shredder system shall meet performance and 
acceptance testing requirements set forth in Table 
1 in Article 2.4, and Article 3.4. 
The shredder system shall be equipped with 
variable speed drives. The drives may be 
hydraulic. 
The shredder system shall have automatic reversal 
capabilities to clear jams, should they occur. 
Seller shall quote the capabilities to eject 
nonprocessable items through a rock box to a 
container at ground level as an option. 
All working parts, equipment, and systems shall be 
arranged for convenient operation, obstruction- 
free access and passage, inspection, lubrication, 
maintenance, and ease of replacement, and shall 
comply with OSHA 29 CFR 1910. 

D. Structural System 
1. ~ Structural Interfaces: The shredder, including its 

drive, shall be mounted on a structural base 
frame. Hydraulic power units (if applicable) will 
be mounted on a separate structural frame 
including valve panel, reservoir, electric motor, 
pumps, etc. 

requirements: 
a. Carbon and Structural Steel: ASTM A36. 
b. Structural Tubing: ASTM A500, Grade B. 

2. Materials of construction shall meet the following 

Date: 10/10/95 
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c. Bolts, Nuts, and Washers: ASTM A325. 
d. Anchor Bolts: ASTM A36; Washers: ASTM 

F436; Nuts: ASTM A563. 
e. Welding Materials: AWS D1.l. 

E. Electrical System 
1. Seller shall provide all motors, motor starters, 

and all electrical equipment and wiring. 
2. The electrical system shall comply with the 

requirements specified in Section 16052 and 
Section 15172. 

3. The equipment shall be prewired to the maximum 
extent possible before shipment. Field wiring 
shall be kept to a minimum. 

4. Seller shall provide equipment and skid grounding 
lugs, prewired to a single location for tie-in to 
facility ground system in accordance with NFPA 70. 

that the shredder drive motor is always started 
unloaded. 

5. Seller shall provide a motor unloading device so 

F. Control System: The shredder control system shall, as 
a minimum, perform the following control functions. 
1. Local Functions: 

2. 

a. Shredder start/stop switch. 
b. Shredder kill switch with alarm. 
c. Dust suppression system on/off switch 

d. Local indicators for motor volt/amperage 

e. Local indications of hydraulic fluid 

f. Local indication of activated fire 

g. Local alarm to indicate high torque condition 

Remote Functions: 
a. The shredder control system shall be provided 

(option). 

usage. 

temperature and pressure, if applicable. 

suppression system. 

for the shredder. 

witi DCS input/outputs such that alarms and 
equipment can be stopped from a remote 
location on a DCS terminal supplied by 
FERMCO . 

Date: 10/10/95 
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b. A 10-inch by 10-inch by K-inch-thick camera 
mounting plate shall be supplied and attached 
to the hopper system. The plate shall be 
positioned so that a mounted camera can l1seen1 
into the hopper when the top is open. The 
positioning of the camera mounting plate 
shall not interfere with shredder operations, 
including skip loading operations. 

G. Fire Protection System 
1. A dry chemical or CO, fire suppression system 

shall be supplied with the shredder. 
hazard is the potential for uranium metal fires 
from tramp uranium missed in the separation 
process e 

requirements, as they are applicable to the system 
design, shall be supplied with the system. 

enunciator. 

The primary 

2. Explosion vents complying with NFPA 68 and 69 

3 .  The system shall provide tie-ins to the facility 

-- 
H. Safety Systems 

1. 'The equipment shall be designed to protect the 
operator from contact with moving parts and loose 
debris. 

2. Maximum noise level from operation of the shredder 
' system shall not exceed 85 dBA at 1 meter distance 

from the machine at normal hearing height. If 85 
dBA can not be achieved, then the Seller shall 
submit at the time of bid the noise level that can 
be achieved. Measures that reduce this noise 
level without losing system functionality will be 
evaluated favorably by FERMCO. 

I. Cleaning System 
1. It is FERMCOIs intent to clean the shredder with 

water; the Seller shall provide cleaning 
recommendations at time of bid. 

2. The Seller shall include in cleaning 
recommendations an opinion on the effectiveness of 
steam cleaning of equipment proposed under this 
specification. 
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2.2  MATERIALS 

A. Shredder Shafts and Cutters 
1. Cutter shafts shall be minimum AISI, No. 4140 

2 .  Cutters shall be heat treated to Rc 55 or equal. 
alloy steel or equal. 

B. Hydraulic Fluid 
1. Nonflammable hydraulic fluid shall be used 

wherever practicable. .The Seller shall notify 
FERMCO at the time of bid if flammable hydraulic 
fluids are required. 

C. Bearings 
1. Bearing materials shall be selected to provide a 

minimum life (L-10) of 50,000 hrs per ABMA 9-90 
and 11-90, with the exception of bearings used in 

I.. motors and gear reducers. Gear reducer bearing 
materials shall be selected to provide a minimum 
life (L-10) of 5,000 hrs. See Section 15172 for 

.- 

motor bearing requirements. 

D. , Fasteners 
1. The Seller is hereby given notice that The 

Fastener Quality Act of 1990 applies to the 
provision of fasteners. The Seller certifies that 
suspect or counterfeit fasteners are not being 
provided or incorporated as part of an end item 
for delivery under this purchase order. The 
Seller shall provide certification of 
specification conformance to FERMCO upon request 
and agrees to comply with all record keeping 
requirements by law. 

E. Gear Reducers 
1. Gear reducers shall be designed in accordance with 

AGMA 2001B-88, with a minimum service factor of 
1.5 on motor nameplate ratings. 

F. Absolutely no hazardous materials such as lead, 
mercury, asbestos, PCBs, etc., shall- be used in the 
manufacture of the shredder. 
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2.4  

A. 

B. 

ACCESSORIES 

Each module of the shredder shall be supplied with 
lifting lugs situated around the center of gravity so 
that straight lifts will be achieved using Seller- 
recommended rigging. 

FABRICATION 

Welding 
1. Welding shall be performed by qualified welders 

using qualified weld procedures. Welders and weld 
procedures shall be qualified in .accordance with 
AWS D1.l. 

Finish 
1. 

2. 

.3 . 

4. 

Date: 10/10/95 

Prefinish Inspection: Prior to the painting of 
the components but after completion of 
fabrication, FERMCO shall have an opportunity to 
inspect the unit at the manufacturer's location. 
The Seller shall notify FERMCO 7 working days 
prior to the inspection. 
Shop Preparation: Steel surfaces that are to be 
shop painted shall be subjected to ''Commercial 
Blast Cleaning," SP No. 6. All weld spatter shall 
be removed before blast cleaning. 
Application: 
a. A l l  coatings shall be applied in accordance 

-- 

with the manufacturer's published application 
instructions. 

relative humidity exceeds 85 percent. 

rain, condensation, and contamination until 
thoroughly dry. 

Paint System and Schedule: 
a. A l l  surfaces to be painted shall receive two 

coats. 
b. Prime coat shall be a minimum 2,-mil 

thickness, inorganic zinc-rich primer. 
c. Finish coat shall be at least 4 mils thick. 
d. Prime and finish coat colors shall be 

b. Coatings shall not be applied when the 

c. Newly coated surfaces shall be protected from 

different. 
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e. 

MATERIAL PROCESSING REQUIREMENTS 
RATE 

Two 55-gallon steel All material shreddedAl1 material roughly 
drums full of wet in 5 minutes blended and 
soil (20 percent 
sand, 50 percent 
silt, 30 percent 
clay at 35 percent- 
moisture dry weight 
basis (db)) and five 
pieces of 4"x 8"x 6' 

f. 

g- 

Requirements stated are a minimum. The 
Seller shall verify that the paint system 
will be suitable for the intended 
application. 
The Seller shall provide 1 gallon of touch-up 
paint for the shredder and 1 quart each for 
the control panel and transformer(s) . 
Paint shall be formulated of ingredients 
which, when physically stripped from the 
equipment, shall not cause the discarded 
paint to be considered a hazardous waste by 
either RCRA characteristics (ignitability, 
toxicity, corrosivity, or reactivity) or by 
virtue of listing (D, K, P, or U lists) as 
per 40 CFR, Part 261, Subparts C and D. 

C. Lubrication 
1. Prior to testing, all components that require 

lubrication shall be lubricated in accordance with 
the manufacturer's recommendations. The Seller 
shall fill the machine with all required lubricant 
after delivery and installation at the FEMP site. 

D. Shop Assembly and Performance Testing 
1. The Seller shall completely assemble the system in 

the Seller's shop and perform tests with a FERMCO 
representative present as outlined in Table.1. 

Table 1 - Shredder Performance Requirement 

oak e 
Date: 10/10/95 
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MATERIAL 

2 cubic yards of 
silty clay sized 
sludge containing 
five 3-foot-square, 
60 mil plastic 
membrane pieces, and 
five 3-mil-thick, 
5-gallon garbage 
bags full of 
sawdust, clay slurry 
3t 50 percent 
aoisture db 
Steel reinforced 
concrete block 
24" x 24" x 12" 
(4000 psi 3 - 22" 
?ieces of #4 rebar 
Jnshreddable 36" 
steel channel 6" x 
0 "  x 5/16) in a drum 
Eull of wet soil (40 
3ercent moisture db) 

30 ft3 of 12" 
liameter clay balls. 

hvo wood pallets, 4' 
c 4' x 4" 

E. Seller shall make all necessary modifications to 
equipment to meet the stated performance requirements. 

PROCESSING REQUIREMENTS 
RATE 

Waste material Sludge material 
passing through lumps destroyed and 
crusher/shredder in 4 plastic and wood 
minutes shredded. 

Block crushed in 5 Unshredded steel 
minutes segregated from 

shredded material 

D r u m  and shreddable Steel channel may 
contents size reduced-not damage 
in 2 minutes. crusher/shredder and 

must be easily 
removed or 
automatically 
segregated from the 
shredded material 

Size reduced in 2 Clay balls 
minutes. completely 

disintegrated 
without plugging the 
shredder. 

Pallets crushed in 2 Pallets size 
minutes reduced. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Seller's Instructions: 
1. Packages may be stored temporarily indoors or 

outdoors at -30 degrees F to 120 degrees F and at 
any degree of relative humidity. 

witness FERMCO's receiving inspection. The 
Seller's representative shall oversee unpacking 
operations and provide FERMCO written verification . 

that unpacking was performed in accordance with 
Seller's instructions. 

2. The Seller shall provide a representative to 

B. Receiving Inspection: 
1. FERMCO will receive and inspect packages 

containing the shredder system components to 
verify the contents and to check for possible 
damage during shipment. 

C. Handling and Storage: 
1. FERMCO will safely handle and store the shredder 

components (assemblies) in accordance with the 
Seller's instructions. 

2. FERMCO will repackage, as necessary, the shredder 
components, under supervision of the Seller's 
representative and in accordance with the Seller's 
repackaging instructions. 

3 .  Multiple items and miscellaneous hardware shall be 
stored together in a group lot. 

3.2 PREPARATION 

A. The Seller shall prepare and supply to FERMCO a 
complete list of equipment required for installation. 

3 . 3  INSTALLAT I ON 

A. The shredder system shall be installed by FERMCO in the 
plant area designated for the shredder system. 
overall site plan will be prepared to meet the Seller's 
design requirements. All the foundations and building 

The 

0 
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B. 

C. 

D. 

3 . 4  . 

A. 

~ 

Date: 

footing for the facility will be in place at the time 
of the shredder installation. 

The Seller shall provide an on-site technical 
representative(s1 to assist with the assembly and 
installation of the shredder. The technical 
representative(s1 shall certify that the assembly and 
installation is in accordance with the Seller's 
drawings and instruction. The Seller's 
representative's services shall be quoted on a per diem 
basis. 

Before installation commences, FERMCO will have 
equipment that connects to or interlocks with the 
shredder, as well as all necessary installation 
equipment as specified by the Seller, available on 
site. 

FERMCO will install equipment in accordance with 
Seller's approved installation instructions. 
1. Set and adjust units level and plumb. 
2. Install all equipment that connects to or 

interlocks with the shredder. . 

3. Connect to utilities, add lubricant and oils, and 
make shredder system operational. 

FIELD QUALITY ASSURANCE 

Configuration Controls 
1. After installation, the Seller shall certify that 

all connections with site utilities, all 
connections prescribed by the Seller's 
installation instructions, and all interconnects 
with FERMCO-supplied equipment have been made 
correctly. 

a. 
2. The Seller shall: 

Verify that settings and continuity of 
circuits are correct per Seller's start-up 
procedures. 
Verify that all lubrication points have been 
lubricated as required by the Seller's start- 
up procedures. 

b. 
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B. 

3 . 5  

A .  

3.6 

A .  

B. * ,  
1 -  

Acceptance Test 
1. FERMCO will perform acceptance testing while 

Seller's representative is present, in accordance 
with Article 2 . 4 ,  Paragraph D. 

ADJUSTING 

FERMCO, acting on Seller's. representative's 
instructions and at Seller's cost, shall make any 
necessary adjustment to correct deficiencies identified 
in the acceptance testing. . 

CLEANING 

FERMCO shall clean equipment after installation, 
removing all oil and lubricants, debris, and 
construction materials. 

FERMCO shall paint any nicks and scrapes generated 
during the installation process per Seller's 
requirements, using Seller-supplied paint. 

f 
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- APPENDIX A 

DATA SHEETS 
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SYSTEM DATA SHEETS 

Project Title: 

Company Name: 

Preparer : Date: 

Equipment Name: 

1. Motor List (see Section 15172) 

2. Total Weight of Shredder 
(excluding hydraulic power unit) 

3. Drive System 

4 .  Hopper 

A. Volume (water level full) 

B. Hopper Feed Opening 

lbs 

Hydraulic or 
Electromechanical 

ft3 

C. Materials of Construction 

5. Shredder Cutters 

A. Configuration 

B. Diameter/Width 

C. Materials of Construction 

D. Hardness 

E. Cutting Speed 

F. Number of Hooks/Cutter 

6. Cutter Shafts (if applicable) 

A. Diameter 

Date: 10/10/95 
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B. Materials of Construction 

C. Tensile/Yield Strength 
of Material 

7. Gear Reducers 

List for each gear reducer the following information 

A. AGMA Service Factor (based on connected motor HP) 

1. Mech. hp Rating (normal running conditions, 
durability) 

2 .  Stall Torque Strength Rating 

3 .  Thermal Horsepower Rating 

B. Minimum L-10 Bearing Life hrs 

8 .  Bearings 
~- . 

Cutter Shaft Bearings 

A. Minimum L-10 Life hrs 

9. Couplings 

List for each coupling the following information 

A. Type Geared/Flexible 

B. Horsepower Rating 

10. Provide motor data as listed in Section 15172, Attachment 1. 

11. Maximum Expected Noise Level for 
Operating Shredder dBA @ 1 meter 

Date: . 10/10/95 
Rev.: A RE: HM 
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0 12. Shredder Drive System Data: 

13. Describe equipment furnished to prevent drums from rolling 
inside the shredder. 

~ ~ ~~ 

14. Dust Suppression System Data: 

15. Fire Suppression System Data: 

Date: 10/10/95 
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.* Y c 

. ,  . 

16. Cleaning Recommendations (per Article 2.1, Paragraph I, 
Subparagraph 2) : 

17. Compressed Air.Consumption s c f m  

18. Process Water Consumption gpm 

19. References (for existing similar installations): 

Name Address Phone 

e E. 

C. 

D. 

E. 
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APPENDIX B 

BID EVALUATION CRITERIA 
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BID EVALUATION CRITERIA 

This appendix contains bid evaluation criteria for the Shredder. 
The primary topics, marked by capital letters llA1l through I1D,I1 
form the llbackbonell for the bid evaluation. Each primary topic 
is assigned a weighting factor in the form of a percent of the 
total value used in the evaluation. This number appears to the 
right of each primary topic. 
topic, the two equal 100 percent of the evaluation. . 

When summed with the other primary 

A primary topic may have subtopics. 
weighting factor indicating its relative importance within the 
topic. When subtopics are summed, they equal 100 percent of a 
single primary topic. 

Each subtopic is assigned a 

Date: 10/10/95 
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A. Technical Factors (Weight of 40%) 

A technical assessment of the proposals will be made based 
on the following considerations: 

No. Requirement 

1. 

2. 

Equipment Specification 
1) How does one bidder's 

equipment compare with other 
bidder's equipment based on 
data furnished in the data 
sheets? 

2) Does the proposal meet the 
requirements of the 
specification? 

Operation and Controls 
1) How involved is the operator 

2) How hard is it to check 
. in running the equipment? 

system status, including 
hydraulic system pressure and 
temperature, motor amperage, 
dust suppression system 
status, and fire suppression 
system status? 

system on-line after a 
shutdown? 

3) How hard is it to bring the 

Date: 10/10/95 
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No. 

3 .  

4 .  e 

Requirement 

Equipment Configuration and 
Maintenance 
1) Are all of the components of 

the system clearly 
identified? 

2) How many mechanical/wear 
points are in the system? 

3 )  Can maintenance be performed 
easily at each wear location? 

4) Which parts are most likely 
to require replacement during 
facility life? 

advantages over other systems 
being evaluated (i.e., fewer 
components and ease of 
maintaining components)? 

5) Does this system have 

Ease of Clearing Jams and 
Removing Nonshreddable Materials 
1) What types of materials will 

cause jamming of equipment? 
2) What sorts of feed practices 

will cause jamming of the 
equipment? 

any mechanisms to prevent or 
clear jams? 

4 )  Where are jams most likely to 
occur in the system? 

5) Are access hatches provided 
to service equipment at 
probable jam locations? 

3) Does the equipment provide 

Date: 10/10/95 
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No. 

5. 

6. 

Requirement 

Adherence to Codes and Standards 
Was the system fabricated to 
meet specified materials 
standards? 
Does the system provide 
shield on moving parts, 
labeling, etc., as required 
by OSHA? 
Does the manufacturer 
identify which codes and 
standards its system complies 
with? 

Percent of 
Category "An 

10% 

Responsiveness in Submitting ~ 5% (if not 
Deliverables complete, may 
1) Have all requested submittals result in 

been included with the rejection) 
. proposal? 
2) If not, how many have been 

submitted? 
3) Can a proper bid evaluation 

be performed based on the 
submitted materials? 

B. Experience in Similar Installations (Weight of 20%) 

An assessment of the Bidder's experience will be made based 
on the following considerations: 

No. Requirement Percent of 
Category nBn 

1. Number of years experience in 30% 
fabricating this type of 
shredder system. 

' 2 .  List of references with 40% 
favorable responses when called. 
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Installed equipment that can be 
visited that processes similar 
types of materials. 

30% 

C. Equipment Safety (Weight of 10%) 

A safety assessment of the proposals will be made based on 
the following considerations: 

No e Requirement 

1. . 

2. 
-. . ... . .  

3 .  

Effectiveness of fire 
suppression/containment 
capabilities 

Percent of 
Category “Cn 

40% 

’ Provisions for operator safety ‘25% 
in accordance with OSHA 1910 

- 
Adequacy of controls to 
facilitate an interlock system 

Is there a means of locking down 
and tagging out power to the 
system to prevent system 
actuation during maintenance and 
j a m  clearing? 

25% 

10% 

D. Price (Weight of 3b%) 

Price represents 30% of the evaluation. Total price will be 
evaluated and scored in determining the lowest responsive, 
responsible offers. 
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SECTION 15172 
MOTORS FOR SHREDDER 

PART 1 GENE= 

1.1 

A. 

B. 

1.2 

A. 

B. 

1 . 3  

A. 

B. 

C. 

D. 

Date: 
Rev. : 

SECTION INCLUDES 

Low voltage, three phase induction motors. 

Low voltage, single phase induction motors. 

RELATED SECTIONS 

Section 13652 - Shredder. 

Section 1'6052 - Basic Electrical Materials and Methods 
for Shredder. 

REFERENCES 
- 

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. 

Institute of Electrical and Electronics Engineers 
(IEEE) : 
1. IEEE 112-91 Standard Test Procedure for 

Polyphase Induction Motors and 
Generators. 

0 1 6 3  

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 70-96 National Electrical Code. 

10/10/95 
A RE: TF 
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1 . 4  

1.5 

A .  

B. 

.c. 

D. 

E. 

F. 

. G. 

A. 

SYSTEM DESCRIPTION 

Provide electric motors as required for. the Shredder. 
Each motor shall be selected especially for its 
respective driven equipment. Each motor shall be 
adequate for the full range of the driven equipment's 
performance. 

SuBxI!CTALS 

Product Data: 
load amps, NEMA frame size, and additional standard 
nameplate data. Provide efficiency and power factor 
for each of 1/2, 3 / 4 ,  and full load. Include catalog 
sheets and drawings showing voltage, ratings, 
impedances, normal and short circuit'current ratings, 
dimensions, and enclosure details. 

Provide data for motors, including full 

Operation and Maintenance Data: 
drawings and bearing data, including replacement sizes 
and lubrication instructions. 

Certificate of Conformance: Provide statement 
certifying that the materials supplied meet or exceed 
contract requirements. 

Include assembly 

Testing Procedures: Submit written procedures for all 
required testing. Test procedures shall include 
criteria for acceptable performance. 

Manufacturer's Installation Instructions: Indicate 
application conditions and limitations of use 
stipulated by product testing agency. Include 
instructions for storage, handling, protection, 
examination, preparation, install.ation, and 
commissioning of products. 

Recommended Spare Parts Lists: Provide, where 
applicable. 

Material Safety Data Sheet (MSDS): Submit MSDSs for 
all cutting oils, caulks, sealants, and all similar 
components. 
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H. Test Reports: Indicate satisfactory completion of 
required tests and inspections. Submit results 
verifying performance in accordance with IEEE 112. 

I. Motor Data Sheets: Provide completed motor data sheet 
(Attachment 1) for each motor provided. 

1,6 QUALITY ASSURANCE 

A. Conform to NFPA 70 and NEMA MG 1. 

PART 2 PRODUCTS 

The listing of equipment suppliers below in no way precludes 
the offerer from proposing alternate suppliers of any of the 
equipment to be furnished within the scope of this 

.. specification. This list of suppliers is intended to identify 
the type of equipment and general quality of that equipment 

- that will be included in the offerer's proposal. It is the 
offerer's responsibility to propose equipment that is best 
suited for this project in combined terms of quality and 
price. 

. .. 
2.1 

A. 

B. 

C. 

2 . 2  

A. 

MANUFACTURERS 

Reliance Electric. 

U. S. Motors. 

General Electric. 

EQUIPMENT 

General Construction and Requirements 
1. Electrical Service: Refer to related sections of 

the specifications and the drawings for required 
characteristics. 

2. 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. Motors to be controlled by 

Date: 10/10/95 
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3 .  

4 .  

5. 

6 .  

7. 

variable frequency drives shall be of a design 
suitable for this type of operation. 
Visible Nameplate: Nameplate to indicate 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 90 
degree step rotation of the conduit entrance. 
Oversize conduit boxes shall be provided. 
Motor Service Factor: Furnish motors with service 
factors required by the table in Paragraph D. 
Motor size in hp shall be selected to serve the 
driven equipment over its full performance range 
as though the service factor is 1.0. 
Motor voltage shall be 115 V, single-phase for 
motors 1 hp or less. Other motors shall be 460 V, 
three-phase. 
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. 
2. 

3 .  

4 .  

5 .  

6 .  

7 .  

Date: 10/10/95 

Motors shall be 460 V, three phase, 60 Hz. 
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. 
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. 
Insulation System: Non-hygroscopic NEMA Class F 
or better. 
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8 .  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. 

steel, aluminum, or cast iron with end brackets of 
cast iron or aluminum with steel inserts. 

10. 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. 

9. Motor Frames: NEMA MG 13 standard T-frames of 

11. Sound Power Levels: To NEMA MG 1. 
12. Motors shall be high efficiency type. 
13. Motors shall be totally enclosed fan cooled 

14. Nominal Efficiency: Meet or exceed values in 
(TEFC) . 
schedules as given herein at full load and rated 
voltage when tested in accordance with IEEE 112. 

schedules as given herein at full load and rated 
voltage when tested in accordance with IEEE 112. 

15. Nominal Power Factor: Meet or exceed values in 

1 

2 

3 

4 

5 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Date: 10/10/95 
Rev.: A RE: TF 

15172 
5 of 9 

WBS No.: 1.1.1.1.1.3.1 
ERA/CRU NO.: 1/P0-145 



C; 

HP 
Factor 

1 

2 
1 - 1 / 2  

3 
5 
7 - 1 / 2  

1 0  
15 
20 

25  
30 
40 
50  
60 
75  
1 0 0  
1 2 5  

1 

2 
1 - 1 / 2  

3 
' 5  
7 - 1 / 2  

1 0 '  
15 
20 

2 5  
30 
40 

5 0  
60 

Performance Schedule: Three Phase - Energy efficient, 
TEFC e 

RPM 
( S p )  

1200 
1200 
1200 

1200 
1200 
1200 

1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800 

Date: 10/10/95  
Rev.: A RE: TF 
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IvImlA 
Frame 

145T 
182T 
184T 

213T 
215T 
254T 

256T 
284T 
286T 

324T 
326T 
364T 
365T 
404T 
405T 
444T 
445T 

143T 
145T 
145T 

182T 
184T 
213T 

215T 
254T 
256T 

284T 
286T 
324T 

326T 
364T 

Minimum 
Percent 
Efficiency 

8 1  
83 
85 

85  
86 
89 

89 
90 
90 

' 90 
9 1  
92 
92 
92 
92 
93 
93 

82 
84 
84 

87  
88 
89 

90 
9 1  ' 

9 1  

92 
93 
93 

93 
93 

Minimum 
Percent 
Power Factor 

72 
65 
68 

63 
66 
68 

75 
72 
76 

7 1  
79 
78 
8 1  
83 
80 
83 
85  

84 
85 
85  . 

83 
83 
85  

84 
86  
85  

*8 4 
86 
8 3 .  

8 5  
8 7  
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6 of 9 ERA/CRU NO.: 1/P0-145 

3 

4 

5 

.6  

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

25 

26 

21 

2a 

29 

30 

31 

32 

33 

34 

35 

36 

31 - 

3a 

39 

40 

41 

42 

43 

44 



Minimum Minimum 
RPM NEMA Percent Percent 

Factor (Sp) Frame Efficiency Power Factor 

75 1800 365T 93 87 1 

100 
125 
150 
200 

1800 
1800 
1800 
1800 

405T 
444T 
445T 
447T 

94 
94 
94 
95 

86 
87 
88 
87 6 

7 

8 

9 .  

10 

11 

12 

13 

14 

1-1/2 
2 
3 

3600 
3600 
3600 

143T 
145T 
182T 

82 
82 
82 

85 
87 
87 

5 
7-1/2 
10 

3600 
3600 
3600 

184T 
213T 
215T 

85 
86 
86 

88 
86 
86 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 I 

27 ' 
28 

29 

30 

31 

32 

15 3600 

25 3600 
20 - 3600 

254T 88 
256T 89 
284T 90 

91 
89 
92 

30 3600 
40 3600 
50 3600 

286T 91 
324T 91 
326T 90 

92 
91 
92 

60 3600 
75 3600 
100 3600 

364T 91 
365T 91 
405T 92 

93 
91' 
92 

For motors not in 
efficiency motor. 

schedule, furnish manufacturer's standard high- 

D. Service Factor Schedule 

HP 3600 rpm 

1/6 - 1/3 1.35 

1/2 1.25 

3/4 1.25 

1 1.25 

1800 rpm 

1.35 

1.25 

1.25 

1.15 

1.15 

1200 rpm 900 rpm 

. 1.35 1.35 

1.25 1.15 

1.15 1.15 

1.15 1.15 

1.15 1.15 

33 - 

34 

35 

36 

37 

>1 - 150 1.15 38 

39 
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E. Single phase motors shall conform to the following 
respective requirements. The driven equipment supplier 
shall furnish motor starter, motor type, and motor 
enclosure type suitable for the application. 
1. Single Phase Power - Split Phase Motors 

a. Starting Torque: Less 'than 150 percent of 

b. Starting Current: Up to seven times full 

c. Breakdown Torque: Approximately 200 percent 

d. Drip-Proof Enclosure: Class A (50 degrees C 

full load torque. 

load current. 

of full load torque. 

temperature rise) insulation, NEMA Service 
Factor, prelubricated sleeve or ball 
bearings. 

temperature rise) insulation, 1.0 Service 

2. Single Phase Power - Permanent-Split Capacitor 

e. Enclosed Motors: Class A ( 5 0  degrees C 

. Factor, prelubricated ball bearings. 

Motors 
a. Starting Torque: Exceeding 1/4 of full load 

b. Starting Current: Up to six times full load 

c. Multiple Speed: Through tapped windings. 
d. Open Drip-Proof or Enclosed Air Over 

torque. 

current. 

Enclosure: Class A (50 degrees C temperature 
rise) insulation, minimum 1.0 Service Factor, 
prelubricated sleeve or ball bearings, 
automatic reset overload protector. 

3. Single Phase Power - Capacitor Start Motors 
a. Starting Torque: Three times full load 

torque. 
b. Starting Current: Less than five times full 

load current. 
c. Pull-up Torque: Up to 350 percent of full 

load torque. 
d. Breakdown Torque: Approximately 250 percent 

of full load torque. 
e. Motors: Capacitor in series with starting 

winding; provide capacitor-start/capacitor- 
run motors with two capacitors in parallel 
with run capacitor remaining in circuit at 
operating speeds. 

temperature rise) insulation, NEMA Service 
Factor, prelubricated ~ bearings. 

f. Drip-Proof Enclosure: Class A (50 degrees C 
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e 
PART 3 

g. Enclosed Motors: Class A (50 degrees C 
temperature rise). 

EXECUTION 

Not used. 

END OF SECTION 
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ATTACHMENT 1 r 

MOTOR DATA SHEET 
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e 

e 

MOTOR DATA SHEET 

Submit for each motor. Mark N/A if not applicable. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

18. 

Driven Equipment Number 
Driven Equipment Name 
Motor Manufacturer 
Quantity 
Horsepower (hp) 
RPM 
Voltage 
Enclosure Type 
Frame 
Phase/Frequency 
40 degree C ambient insulation 
Service Factor 
NEMA Design 
Space Heaters 
Full Load Amperes (FLA) 
Locked Rotor Amperes (LRA) 
Efficiency: 
1/2 Load 
3/4 Load 
Full Load 
Power Factor: 
1/2 Load 
3/4 Load 
Full Load 
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SECTION 16052 
BASIC ELECTRICAL MATERIALS AND METHODS 

FOR SHREDDER 

PART2 GENgRAL 

1.1 SECTION INCLUDES 

A. Electrical equipment, material, and services required for 
shredder e 
1. Disconnect switches. 
2. Motor starters. 
3. Selector switches. 
4. Enclosures for electrical equipment. 
5. Molded case circuit breakers.' 
6. Variable frequencyedrives. 
7. Conduit. 
8. Wire and cable. 
9. Instrument cable. 
10. Nameplates. 
11. 
12 * 

Wire markers and cable tags. 
Splicing and termination components. 

. .  
1.2 RELATED SECTIONS 

A. Section 13652 - Shredder. 

B. Section 15172 - Motors for Shredder. 

1.3 REFERENCES 

A. National Fire Protection Association (NFPAJ : 
1. NFPA 70-96 National Electrical Code. 

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

C. Underwriters Laboratories, Inc. (UL) : 
1. UL 360-86 Liquid-Tight Flexible Steel 

Conduit. 
2. UL 486A-91 Wire Connectors and Soldering Lugs 

for Use with Copper Conductors. 

WBS No.: 1.1.1.1.1.3.1 Date: 10/10/95 16052 
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I ' . .  .. z. ; ' .  . 1 ~ <; . .  

D. 

1.4 

A. 

B. 

C. 

3. UL 510-94 Polyvinyl Chloride, Polyethylene, 
and Rubber Insulating Tape. 

4. 

5. 

6. 

7. 

National Electrical Manufacturers Association (NEMA): 
1. NEMA AB 1-93 Molded Case Circuit Breakers and 

2. NEMA ICs 1-93 Industrial Controls and Systems 

3. NEMA ICs 2-93 Industrial Controls and Systems, 

Molded Case Switches. 

General Requirements. 

Controllers, Contactors and 
Overload Relays Rated Not More Than 
2000 Volts AC or 750 Volts DC. 

and Guide for Selection, 
Installation and Operation of 
Adjustable Speed Drive Systems. 

NEMA ICs 6-93 Industrial Controls and Systems 
Enclosures. 

NEMA KS 1-90 Enclosed and Miscellaneous 
Distribution Equipment Switches 
(600 Volts Maximum). 

' (1000 Volts Maximum). 

NEMA ICs 3.1-90 Safety Standards for Construction 

NEMA 250-91 Enclosures for Electrical Equipment 

SYSTEM DESCRIPTION 

Design Conditions: As noted in Section 13651. Ambient shall 
be 40 degrees C. 

Design Criteria: As noted in Section 13651. 

Electrical starters, controls, wiring, and conduit required to 
operate the shredder specified and as indicated on drawings. 
Where these electrical items are mounted on the same shipping 
section, they shall be electrically connected using wire or 
cable and conduit as specified herein. For items not mounted 
on the same shipping section, electrical interconnection 
diagrams shall be furnished, conveying clearly how these items 
are to be wired. Disregard requirements herein for material 
or equipment not required for the shredder. 
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1.5 

A. 

B. 

. . ~ &  

C. 

D. 

E. 

F. 

1.6 

A. 

B. 

SUBMITTALS 

. - 
c 0 1 6  

Product Data: Provide data for all equipment and materials 
specified. Include catalog sheets and drawings showing 
voltage, ratings, impedances, normal and short circuit current 
ratings, dimensions, and enclosure details. 

Manufacturer's Installation Instructions: Indicate 
application conditions and limitations of use stipulated by 
product testing agency. Include instructions for storage, 
handling, protection, examination, preparation, installation, 
and commissioning of products. 
diagrams indicating actual point-to-point termination of 
wiring between electrical switches, controls, starters, and 
other equipment. Wire terminations and individual wires must 
be labeled with numbers. 

Testing Procedures: 
required testing. Testing procedures shall include criteria 
for acceptable performance. 

Provide interconnection wiring 

Submit written procedures for all 

Certificate of Conformance: Provide statement certifying that 
the equipment and materials supplied meet or exceed contract 
requirements. 

Material Safety Data Sheet (MSDS): Submit MSDSs for cutting 
oils, caulks, sealants, and all other similar components. 

Test Reports: Indicate satisfactory completion of required . 

tests and inspections. 

QUALITY ASSURANCE 

Regulatory Requirements: 
shall conform to the requirements of NFPA 70. 

All products and services performed 

Certifications: A l l  items shall be tested and listed for the 
purpose intended by Underwriters Laboratories or Factory 
Mutual, Inc., with label attached. 
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PART 2 PRODUCTS 

2.1 EQUIPKKNT 

A. Disconnect Switches 
1. Nonfusible Switch Assemblies: NEMA KS-1, type HD 

quick-make, quick-break, visible blade, load 
interrupter knife switch in type 4 enclosures, 
conforming to NEMA 250, with externally operable handle 
interlocked to prevent opening front cover with switch 
in ON position. 

2. Fusible Switch Assemblies: NEMA KS-1, type HD quick- 
make, quick-break, visible blade, load interrupter 
knife switch in type 4 enclosures, conforming to NEMA 
250, with externally operable handle interlocked to 
prevent opening front cover with switch in ON position. 
Handle lockable in OFF position. Fuse Clips: FS W-F- 
8 7 0 .  Designed to accommodate Class R fuses. 

Handle lockable in OFF position. 

B. Motor 
1. 

2. 
3. 

4. 
5. 
6. 
7. 

8 .  

- 
Starters 
Magnetic Motor Controllers: NEMA ICs 1 and ICs 2, AC 
general purpose, circuit breaker, combination, Class A 
magnetic controller for induction motor. Each 
controller shall have a control power transformer with 
two primary fuses, one secondary fuse with other 
secondary lead grounded. 
Coil Operating Voltage: 120 volts, 60 hertz. 
Overload Relay: ICs 2 bimetal, ambient 
compensated. 
Enclosure: NEMA ICs 6, type 4. 
Selector Switch: Cover mounted, rotary type, on-off. 
Minimum Size Contactor: Size 1. 
Circuit Breaker: Instantaneous trip only, minimum 22 
kA symmetrical interruption. 
Pilot Lights: Two push-to-test, industrial type with 
nameplates. 

C. Selector Switches 
1. Stainless steel enclosure, NEMA ICs 6, type 4. 
2. Two-position, maintained contact (start/stop). 
3 .  Three-position, maintained contact (hand/off/auto) . 
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D. Enclosures for Electrical Equipment 
1. All enclosures for electrical equipment shall be type 

4 ,  conforming to NEMA ICs 6 or NEMA 250, as 
appropriate. 

a 
E. Molded Case Circuit Breakers 

1. NEMA AB 1 with integral thermal and instantaneous 
magnetic trip in each pole. 
for all poles with capability of physical lockout. 
Terminals, minimum 75 degrees C rated. 

250 e 

Provide common trip handle 

2. Breaker enclosures shall be type 3R, conforming to NEMA 

F. Variable Speed Drives 
1. Manufacturers: 

a. Cutler Hammer. 
b. Allen Bradley. 
c. Westinghouse. 
d. Substitutions: Submit to the FERMCO Construction 

Manager for engineering approval. The listing of 
equipment suppliers in no way precludes the 
offerer from proposing alternate suppliers of any 
of the equipment to be furnished within the scope 
of this specification. This list of suppliers is 
intended to identify the type of equipment and 
general quality of that equipment that will be 
included in the offerer's proposal. It is the 
offerer's responsibility to propose equipment that 
is best suited for this project in combined terms 
of quality and price. 

2. Provide enclosed variable frequency drive suitable for 
load intended, conforming to the requirements of NEMA 
ICs 3.1. 

a. Rated Input Voltage: 480 volts, three phase, 60 
Hertz. 

b. Motor Nameplate Voltage: 460 volts, three phase, 
60 Hertz. 

c. Displacement Power Factor: Between 1.0 and 0.95, 
lagging, over entire range of operating speed and 
load. 

d. Operating Ambient: -10 degrees C to 40 degrees C. 
e. Humidity: 20-90 percent noncondensing. 

3. Ratings 

a 
Date: 10/10/95 
Rev.: A RE: TF 

16052 WBS No.: 1.1.1.1.1.3.1 
5 of 11 ERA/CRU NO.: 1/P0-145 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
- 

36 

31 

38 

39 

40 

41 

42 

43 



4. Design 
a. Employ microprocessor-based inverter logic 

b. 
c. 

d. 

e. Design to attempt five automatic restarts 

isolated from power circuits. 
Employ pulse width modulated inverter system. 
Employ switching power supply operating off DC 
link. 
Design for ability to operate drive with motor 
disconnected from output. 

following fault condition before locking out and 
requiring manual restart. 

5. Product Options and Features 
a. 

b. 

C. 

d. 
e. 
f. 
g- 

h. 

i. 

j. 

k. 

1. 

Display: 
indicate output voltage, output frequency, and 
output current. 
Status Indicators: Separate indicators for 
overcurrent, overvoltage, ground fault, 
overtemperature, and input power ON. 
Volts per Hertz Adjustment: Manufacturer's 
standard . 
Current Limit: 150 percent of rated for 1 minute. 
Acceleration Rate Adjustment: 0.5-30 seconds. 
Deceleration Rate Adjustment: 1-30 seconds. 
Provide hand-off-automatic selector switch and 
manual speed control. 
Input Signal: 4-20 mA DC, 250 ohms loop impedance 
(maximum) . 
Safety Interlocks: Provide terminals for remote 
contact to inhibit starting under both manual and 
automatic mode. 
Control Interlocks: Provide terminals for remote 
contact to allow starting in automatic mode. 
Manual Bypass: Provide contactor, motor running 
overload protection, and short circuit protection 
for full voltage, nonreversing operation of the 
motor. Include isolation switch to allow 
maintenance of inverter during bypass operation. 
Disconnecting Means: Include integral circuit 
breaker on the line side of each drive. 

Provide integral digital display to 

Date: 10/10/95 ~ 
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MATERIALS a 2 * 3  
A. Conduit 

1. Rigid steel, heavy wall, galvanized conduit conforming 
to ANSI C80.1. Conduit shall be 3/4 inch minimum in 
diameter. Attachment straps, hangers, and struts shall 
be galvanized. 
Liquid-tight flexible metal conduit conforming to UL 
360. Conduit shall be 3 / 4  inch minimum in diameter. 

2. 

-- 
.- 

B. 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. 1 4  AWG stranded. 
Conductors for Class 1 remote-control and signal 
circuits shall be enclosed in cable and shall comply 
with NFPA 70. Conductors for solenoid valves and/or 
limit switches shall be multiconductor No. 16 AWG, as 
required. 
shall be Type THW, XHHW, or THWN. Conductors required 
to be rated 90 degrees C in accordance with NFPA 70 
shall be type XHHW-2 or THW-2. 
Any special conductors shall be as required and UL 
listed for the purpose intended. 

Power and lighting conductor insulation 

2. 

C. 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. 
shield; No. 18 AWG stranded, tinned copper drain wire. 
Cable shall have overall-chrome gray FR-PVC jacket. 

Conductors shall be twisted with aluminum-polymer 

D. Nameplates 
1. Nameplates shall be engraved, three-layer laminated 

plastic, 5/16-inch bold style, black letters on white 
background. 
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. I  

E; 

F. 

2 . 3  

A. 

B. 

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 similar 
to W. H. Brady Co. computer-printable llBradysleevell or 
approved equal. 

shrinkable tags with 1/8-inch-high letters. 
markers shall be similar to Raychem-type TMS or 
approved equal. 

2. Cable tags shall be rectangular, flat, non-heat- 
Cable 

Splicing and Termination Components 
1. Wire connectors, UL 486A, as applicable. 
2. ‘Insulation tape, UL 510. 
3. Provide solderless terminal lugs on stranded 

4. Twist-on splicing connectors (wire nuts) are not 
conductors. 

acceptable for 480-volt splices. 
- 

FABRICATION 

Conduit 
1. Route conduit parallel or at right angles to equipment 

lines. 
8-foot intervals. 

ends of conduit shall be reamed. 
Install no more than the equivalent of three 90- degree 
bends between boxes. Use hydraulic one-shot conduit 
bender or factory elbows for conduit diameter larger 
than 1-1/2 inch. 

direction. Avoid moisture traps; provide junction box 
with weep hole. 

Provide 1/8-inch nylon pull cord.in empty conduits. 
Final conduit connections to motors or other vibrating 
equipment shall be made with approximately 3-fOOt 
liquid-tight flexible metal conduit. 

Provide conduit supports at approximately 

2. Cut conduit square using saw or pipecutter. All-cut 

3. 

4 .  Use form 8 conduit bodies to make sharp changes in 

5. Provide cast metal boxes such as FS or FD. 
6. 
7 .  

Wire and Cable 
1. All wire and cable shall be completely enclosed in 

conduit or in junction boxes, metal raceway, or panels. 
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2 .  

3 .  

4. 
5. 

6. 

7. 

8. 

Swab conduit before installing cable. Remove burrs, 
dirt, or other debris. 
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 all 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 are to be made. 
Conductors shall be color coded. Conductors No. 6 AWG 
and larger shall be identified using colored tape at 
terminals and splice points. Conductors No. 8 AWG and 
smaller shall be identified using colored insulation or 
jacket. Color coding shall be as follows: 

480Y/277V Phase A Brown 
Phase B Orange 
Phase C Yellow 
Neutral (grounded) Gray 
Ground ’ Green or bare 

208Y/120V Phase A Black 
Phase B Red 
Phase C Blue 
Neutral (grounded) White 
Ground Green or bare 

240/120V Phase . Black 
Phase Red 
Neutral (grounded) White 
Ground Green 

C. Nameplates 
1. Degrease and clean surfaces to receive nameplates. 
2. Install nameplates parallel to equipment lines. Secure 

nameplates to equipment fronts using self-tapping 
screws. 
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I .  

D. 

E. 

F. 

G. 

H. 

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. 

Motor Starters 
1. Install motor controllers with selector switches 

2. Install overload heater elements in motor controllers 

3 .  ' Provide engraved nameplate identifying motor served. 

approximately 54 inches above finished floor. 

to match motor characteristics. 

Selector Switches 
1. Mount'selector switches at a mounting height of' 54 

inches above the floor, adjacent to the equipment 
controlled. Provide unistrut mounting supports. 

2. 

3 .  

4. 
5. 

Variable Speed Drives 
1. Fabrication 

a. Wiring Terminations: Match conductor materials 

b. Enclosure: NEMA 250, Type 4. 
c. Finish: Manufacturer's standard enamel. . 
Do not install drive until building environment can be 
maintained within the service conditions required by 
the manufacturer. 
Select and install overload heater elements in motor 
drives to match installed motor characteristics. 
Provide engraved plastic nameplates. 
Provide neatly typed label inside each motor drive door 
identifying motor served, nameplate horsepower, full 
load amperes, code letter, service factor, and 
voltage/phase rating. 

and sizes indicated. 

Grounding 
1. Provide ground conductor termination lugs (minimum two) 

adequate for 4/0 wire on each shipping section. 
2. Bond all electrical enclosures to any conducting 

structures on which they are mounted and to the ground 
termination lugs in accordance with NFPA 70. 
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2.4 SOURCE QUALITY CONTROL 

A. Testing 
1. Power and Control Wire: All wires shall be tested for 

continuity. 
between each conductor and ground. A 1000-volt megger 
shall be used for insulation rated 600 volts. Minimum 
resistance shall be 100 megohms. 

Wire insulation shall be megger tested 

2. Utilization Equipment: 
a. 

b. 

C. 
d. 

e. 

Make electrical connections to utilization 
equipment in accordance with manufacturer's 
instructions. 
Installation shall conform to the requirements of 
NFPA 70 e 
Motor windings shall be checked for continuity. 
Motor windings rated 460 volts nominal shall be 
megger tested with a 1000-volt megger prior to 
connection of power leads. Minimum acceptable 
resistance shall be 50 megohms. 
Motor and phase rotation shall be checked with a 
phase rotation tester similar to G. Biddle Company 
(Catalog No. 56060) or equal on equipment which 
could be damaged by reverse rotation. 
1) Motor and phase rotation shall be verified 

before energizing motors. 
2) All motors shall be I1bumped" to check for 

proper direction of rotation prior to 
performing operational tests on the 
equipment. 

B. Verification of Performance: Record for submittal, the 
results for testing, Article 2 . 4 ,  Paragraph A above. 

PART 3 EXECUTION 

Not used.. 

END OF SECTION 
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SECTION 11182 
INDIRECT DRYER PERFORMANCE SPECIFICATION 

PART 1 GENERAL 

1.1 SCOPE OF WORX 

Clean-up efforts are currently underway at the Fernald 
Environmental Management Project (FEMP). The FEMP, formerly 
known as the Feed Materials Production Center, is a United 
States Department of Energy (DOE) facility near Fernald, Ohio 
(northwest of Cincinnati), which was operated from 1952 to 
1989 to provide high purity uranium metal products to support 
United States defense programs. 

Production at the facility was suspended in 1989, and focus 
was shifted to environmental restoration and waste management 
activities. The entire FEMP site has been divided into five 
operable units. (Operable unit is a term employed to provide 
physical groupings of environmental areas of concern at a 
site.) The contents of eight separate waste pits (Pits 1 
through 6 ,  the Burn Pit, and the Clearwell) and the associated 
caps, clay liners, and surrounding soils, have been designated 
as Operable Unit 1 (OU-1). The pit contents, caps, liners, 
and soils are the materials of interest for this 
specification. 

A Remedial Investigation/Feasibility Study, several 
Treatability Studies, and other supporting tests have been 
performed on the OU-1 materials. Based on the information 

remediation of the waste pits was determined. This 
alternative involves retrieving the materials from the pits, 
drying them to appropriate moisture levels, then packaging the 
dried materials for shipment and disposal at a low-level 
radioactive waste disposal facility. The indirect rotary 
dryer described in this specification will be used to dry the 
pit waste materials. 

developed during these studies, a preferred alternative for -_ 
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Article 1.1 (Continued) 

It also defines the requirements for providing technical 
assistance for installation and acceptance testing. 

This specification is prepared to be used as a support 
document with the Request for Proposal (RFP) Package. 

1.2 DESIGN 

A. General : 
Equipment and materials of construction shall conform 
to the requirements of this specification and to the 
SELLER'S standard or recommended design for the 
intended service. Equipment shall conform to this 
specification, and to acceptable industry standards of 
engineering, design, and workmanship. 

The intent of this specification is to define all the 
requirements for the entire indirect dryer system for 
bidding purposes. It is not the intent of this 
specification to restrict the design of the indirect 
rotary dryer system and its components. The 
specification requirements for equipment/components and 
material are intended to establish a minimum level of 
offering and should not be construed as limiting the 
SELLER in offering higher grade equipment/components 
and material which will provide comparable service. 

The SELLER may propose different components than those 
specified as additional alternatives, providing they 
meet the technical requirements specified in Article 
2.2. These alternates shall be included in the bid 
package. Also, the SELLER shall take exception to the 
specification when conflicts exist. Both SELLER'S 
alternates and exceptions shall be stated according to 
the requirements of Article 1.5. The SELLER will be 
selected and the equipment package will be purchased 
based on the requirements of the final purchase 
specification. 
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Article 1.2 (Continued) 

B. Reference Specifications (Sections) and Documents: 
Specifications and documents listed below are part of 
this specification. 
1. Piping Specifications, Sections 15060, 15090, and 

15250, and Electric Motor Specification, Section 
15171 (Division 15). 

(Division 9). 

(Division 16). 

a. "Standard Requirements for FEMP Suppliers,It 

2. Painting Specification, Section 09900 

3 .  Electrical Specifications, Section 16051 and 16856 

4. Requirements/instructions for FEMP suppliers: 

Form FS-F-2672, Pages 1 through 4 
(Appendix 1). 

FEMP Suppliers,Ii Form FS-F-2672-1, Pages 1 
through 3 (Appendix 1) . 

b. IIExplanation of Standard Requirements for 

5. Submittal requirements: 
a. "SELLER Drawing and Data Commitment, It Form 

b. 
E-212 (Appendix 2). 
"SELLER Drawing and Data Submittal 
RequirementsIii Pages 1 through 4, 
Specification No. E-212-A (Appendix 2). 

6. Data sheets: 
a. Centrifugal fan data sheet (Appendix 3 ) .  
b. Dryer data sheet (Appendix 3 ) .  
c. Burner data sheet (Appendix 3 ) .  

a. Indirect rotary dryer system diagram 

b. General arrangement (Appendix 4). 
c. Instrumentation and control interfaces 

7. Drawings and sketches: 

(Appendix 4 ) .  

(Appendix 4). 
8. Supporting information: 

a. Pit Waste Characterization Data (Appendix 5 ) .  
b. Surrogate Feed Drying Test Data (Appendix 5 ) .  

, 

I 

C. Codes and Standards: 
SELLER shall comply with the codes and standards 
referenced in this paragraph. The SELLER shall state 

i 

2 
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Article 1.2 (Continued) 

exceptions to these standards in accordance with the 
requirements of Article 1.5. 
1. 

2. 

3. 

4 .  

I 

5. 

Date: 10/10/95 
A RE: CT o o a m  : *  

Air Movement and Control Association (AMCA):  
a. AMCA 99 Standards Handbook. 
b. AMCA 210 Test Code for Air Moving Devices. 
American Bearing Manufacturers Association (ABMA) : 
a. A l l  applicable standards. 
American Gear Manufacturers Association (AGMA) : 
a. AGMA 390.03A-80 

Gear Handbook ' 

Gear Classification and Inspection Handbook 

Gear Materials and Heat Treatment Manual 

b. AGMA 2000-A-88 

C .  AGMA 2004-B-89 

American Institute of Steel Construction (AISC): 
a. AISC M016-89 

Manual of Steel Construction - Allowable 
Stress Design (ASD) (Ninth Edition) 

Code of Standard Practice for Steel Buildings 
and Bridges 

Specification for Structural Joints using 
ASTM A325 or A490 Bolts - Allowable Stress 
Design 

Specification for Structural Steel Buildings, 
Allowable Stress Design and Plastic Design 
(ASD) 

b. AISC S302-86 \ 

C. AISC S329-85 

d. AISC S335-89 

American National Standards Institute (ANSI) : 
a. ANSI A10.13-89 

Construction and Demolition Operations - 
Steel Erection - Safety Requirements 

Safety Requirements for Fixed Ladders 

National Electrical Safety Code 

Dimensioning and Tolerancing 

b. ANSI A14.3-93 

C. ANSI C2-93 

d. ANSI Y14.5M-82 

I 
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Article 1.2 (Continued) 

6. American Society of Civil Engineers (ASCE) : 
a. ASCE 7-93 

Minimum Design Loads for Buildings and Other 
Structures 

7. American Society of Mechanical Engineers ( A S M E ) :  
a. ASME 

Boiler and Pressure Vessel Codes, 1992 

Preferred Limit and Fits for Cylindrical 
Parts 

b. ASME (USAS) B4.1-67 

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

Steel Bars, Carbon and Alloy, Hot Wrought and 
Cold Finished 

Structural Steel 

Steel Castings, High Strength for Structural 
Purposes 

Carbon Steel Bolts and Studs, 60,000 Tensile 
Strength 

e. ASTM A325-93 
Structural Bolts, Steel, Heat Treated 

Cold-Formed Welded and Seamless Carbon Stee l  
Structural Tubing in Rounds and Shapes 

Carbon and Alloy Steel Nuts 

Hot-Rolled and Cold-Finished Age-Hardening 
Stainless and Heat-Resisting Steel Bars and 
Shapes 

i. ASTM B3-90 
Soft or Annealed Copper Wire 

j. ASTM C109-93 
Standard Test Method for Compressive Strength 
of Hydraulic Cement Mortars 

a. ASTM ?Q9/A29M, Rev. A-93 

b. ASTM A36/A36M, Rev. A-93 

c. ASTM A148/A148Mf Rev. B-93 

d. ASTM A307-94 

f. ASTM A500-93 

g. ASTM A563-93 

h. ASTM A564/A564M, Rev. A-92 

Date: 10/10/95 
Rev.: A RE: CT 
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Article 1.2 (Continued) 

k. ASTM (2827-87 
Standard Test Method for Change in Height at 
Early Ages of Cylindrical Specimens from 
Cementitious Mixtures 

Hardened Steel Washers 
9. American Welding Society, Inc. (AWS) : 

1. ASTM F436-93 

a. AWS A2.4-93 
Standard Symbols for Welding, Brazing, and 
Nondestructive Examination 

Structural Welding Code-Steel 

Standard for AWS Certification of Welding 
Inspectors, Fourteenth Edition 

International Conference of Building Officials 
( ICBO) : 
a. Uniform Building Code - 1994 
International Society for Measurement and Control 
(ISA) : 
a. ISA S-5.1-84 

b. AWS Dl.1-94 

C. AWS QC1-88 

10. 

11. 

Symbols and Identification 
12. National Electrical Manufacturers Association 

(NEMA) : 
a. NEMA 250-91 

Enclosures for Electrical. Equipment 
13. National Fire Prevention Association (NFPA) : 

a. 

b. 

C. 

d. 

e. 

f. 

Date: 20/10/95 
Rev-:; A RE: CT 

- -  800&&8 
I-' . 

NFPA 54-92 
National Fuel Gas Code - 

Guide for Venting of Deflagrations 

National Electrical Code 

Standard for Fire Doors and Fire Windows 

Standards on Incinerators and Waste and Linen 
Handling Systems and Equipment 

NFPA 68-94 

NFPA 70-93 

NFPA 80-92 

NFPA 82-94 

NFPA '85C-91 

f 
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Article 1.2 

1;3 

A. 

(Continued) 

Standards for the Prevention of Furnace 
Explosions/Implosions in Multiple Burner 
Boiler- Furnaces 

Standard for Ovens and Furnaces 

Code for Safety to Life and from Fire in 
Buildings and Structures 

14. Occupational Safety and Health Administration 

g. NFPA 86-90 

h. NFPA 101-94 

(OSHA) : 
a. 29 CFR 1910 

b. 29 CFR 1926 
Occupational Safety and Health Standards 

Safety and Health Regulations for 
Construct ion 

\ 

15. Ohio Basic Building Code (OBBC), 1995 
16. Steel Structures Painting Council (SSPC) : 

a. SSPC SP 3-89 
Surface Preparation Specification No. 3 - 
Power Tool Cleaning 

Surface Preparation Specification No. 6 - 
Commercial Blast Cleaning 

United States Department of Energy: 
a. DOE Order 6430.1A-89 

b. SSPC SP 6-91 

17. 

General Design Criteria for Low-Level 
Nonreactor Nuclear Facility 

b. DOE Order 6430.1A, Section 1525-4 
Safe Surface Temperatures 

c. DOE Order 6430.1A, Section 1555-2.6.8 
Plant Insulation 

SUBMITTALS 

Requirements: 
SELLER'S records, data, drawings, and documentation 
submittal shall be performed as requested and scheduled 
in accordance with the requirements specified by FERMCO 
"SELLER Drawing and Data Submittal Requirements," 
Specification No. E-212-A, and "SELLER Drawing and Data 
Commitment Form, E-212," attached in Appendix 2. 

Date: 10/10/95 
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Atticle 1 . 3  (Continued) 

The SELLER shall maintain documents attesting to this 
procurement as records. The records shall be 
retrievable and protected against damage or loss. 

A l l  records generated as a result of this order, but 
not required to be submitted, must be stored and 
maintained in accordance with the SELLER'S QA Program. 
FERMCO reserves the right to have access to the files 
for the retention time specified by the SELLER in the 
SELLER'S QA Program. 

The SELLER shall prepare a documentation inventory 
transmittal sheet (listing all documents and number of 
pages) and attach this sheet to each set of 
documentation. Each set of documentation shall list 
FERMCO's purchase order number, project number, and 
equipment piece number,- and be consecutively numbered. 

B. 

The SELLER shall comply with all the requirements as 
specified by FERMCO in documents including "Explanation 
of Standard Requirements for FEMP Suppliersll and form 
FS-F-2672, "Standard Requirements for FEMP Suppliers,Ii 
attached in Appendix 1. 

Submittals Required with Bid Package: 
1. Dimensioned outline drawings'for the equipment and 

systems (general arrangement with elevations), 
including weights, space requirements (for a l l  
SELLER-provided equipment), -anchor bolt locations 
(informative), and preliminary structural 
loadings. Drawings shall indicate the system and 

~ equipment interfaces as defined in Article 2.2,  
Paragraph H, and the fabrication sizes which 
FERMCO will receive on site. 

2. Materials of construction and associated design 
criteria and features of the major components (see 
Article 2.1, Paragraph B) of the indirect dryer 
system. . 

3). A weekly schedule (bar chart) of SELLER activities 
from date of award to delivery of $he indirect 
dryer system. Activities shall include design 

Date: 10/10/95 11182 
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a Article 1 . 3  (Continued) 

..- 

review/approval processes, inspection of 
fabrication, shop testing, and delivery. The 
schedule shall indicate specific hold points which 
will be placed in the SELLER'S production process,. 
design, and fabrication to allow FERMCO to review, 
approve design, and witness fabrication, 
inspections, and tests. FERMCO shall be given 1 
week to review and respond to SELLER'S design 
deliverables. 
In preparation of the above schedule, the 
following shall be incorporated: FERMCO shall be 
notified a minimum of 1 week in advance of the 
designated hold point dates for the above 
activities (see Requirements, Appendix 1). The 
inspections of fabrication will include 
examination of the structure, dimensions, and 
workmanship; operation of moveable components; and 
review of shipping instructions. 

4 .  The construction/installation schedule for the 
indirect dryer package, indicating SELLER'S 
involvement and services. 

operation. 

specification and equipment sizes. 

electrical systems furnished. 

all major equipment. 

and material balances. 
10. Utility requirements: 

a. Power (kw) 
b. Natural Gas (scfm, psig), note availability 

c. Water (gpm) 
d. Plant air (scfm, psig) 

sheets) or information required to assemble and 
operate the system. Data sheets provided in 
Section 15171 and Appendix 3 are to be filled out 

5. A system description of drying process and 

6 .  Major equipment list with process duty outline 

7. Electric motor list and wiring schematic for all 

8 .  Magnitude and location of all dynamic loads from 

9. Conceptual Process Flow Diagram, including heat 

in Article 2.2, Paragraph C, Subparagraph 1. 

11. All pertinent major design data (outline data 

Date: 10/10/95 11182 WBS No.: 1.1.1.1.1.3.1 
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Article 1 . 3  

12. 

13. 

14. 

15. 

16. 

17. 
to 
a. 
b. 

d. 

e. 
f. 

g. 

h. 
i. 

k. 

C. 

j. 

(Continued) 

to the extent indicated and submitted by the 
SELLER with the bid package. 
QA Program: 
The SELLER shall submit the QA Program as 
specified in Article 1.4. 
Submittal schedule: 
The SELLER shall provide a submittal schedule in 
accordance with the requirements as specified in 
the documents attached in Appendix 2 .  
Prqject Team: 
The SELLER shall submit a breakdown of the 
management and organizational structure within the 
SELLER'S company, and provide a list of resumes 
for key technical personnel. 
List of References: 
The SELLER shall provide a list of references. 
The references shall be clients for whom the 
SELLER has supplied currently operating indirect 
dryer systems comparable to the system specified 
herein. References shall include identification 
of the application, client name, address, and 
phone number. 
The SELLER shall provide the terms and conditions 
of the SELLER'S warranty for workmanship and 
materials. 
Cost proposal (F.O.B. on FEMP site) with breakdown 

Date: 10/10/95 

include the following: 
Engineering and design. 
Rotary dryer (excluding furnace) . 
Furnace (excluding burners and controls) . 
Burners, controls, and the burner piping and 
instrumentation skid. 
Combustion-air supply fan. 
Electric motors, instrymentation, and 
controls. 
A l l  structural supports and service 
platforms. 
,All ductwork. 
Technical services for installation. 
Technical services for stap-up support. 
Technical seTices for acceptance testing. 
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Article 1. , 3  (Continued) 

C. 

I. I 

1. 
m. Spare parts list with unit prices good for 1 

Daily rate for operator training. 

year. 
18. Description of Microstation or DXF format to be 

19. List of instruments provided by SELLER. 
used for submitting drawings. 

Deliverables Required After Award, During Execution, 
and at Project Closeout: 
1. Shop/Engineering drawings: 

The SELLER shall prepare engineering drawings that 
illustrate the salient features of-the indirect 
dryer. The drawings shall comply with ANSI 
Y14.5M. The drawings shall include the 
information and specifications, relating to the 
assembly and secondary assemblies, necessary to 
inspect, assemble, and install the indirect dryer 
unit. The drawings shall specify the dimensions, 
tolerances, fits, anchor bolt settings, and 
operating weights. These drawings shall have a 
list of components with a reference to shop 
drawings and bill of materials needed for 
installation of that assembly. They shall 
delineate weld and inspection requirements, 
material specifications, and surface and heat 
treatments. Drawings may be supplemented by 
specifications and/or data sheets which are cross- 
referenced. 
Shop drawings shall be provided for the assembly 
base frames and for the main frame. These 
drawings shall: 
a. Indicate sizes, spacing, and locations of 

components and structural members, bolted 
connections, and welded connections. 

b. Indicate welded connections with AWS A2.4 
welding symbols. 

c. State the vertical loads and lateral forces 
(wind and seismic) used in the design. 

In addition, the drawings shall be in sufficient 
detail so that the indirect dryer system may be 
interfaced with required utilities and mating 

Indicate net weld lengths. 

Date: 10/10/95 
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Article 1.3 (Continued) 

2. 

assemblies and equipment. These drawings shall be 
submitted to FERMCO for approval. 

After approval by FERMCO, the SELLER shall submit 
two sets of reproducible drawings identified as 
"Certified for Construction." These drawings , 

shall be submitted on dry erasable Mylar, 30-inch 
by 42-inch maximum size. In addition, they shall 
be submitted in Microstation or DXF format on 
either floppy disk or 9-track tape. SELLER shall 
describe the format to be used in the bid,package 

Spare parts list: 
The SELLER shall provide a final parts list and a 
recommended spare parts list. The spare parts 
list shall be identified on the drawings' bill of 
material section. This spare parts list shall be 
confirmed and updated by the SELLER at the time of 
project close-out to reflect any additions or 
changes in spare parts. The spare parts shall 
identify the supplier, the supplier's part number, 
and the sales office responsible for the 
Cincinnati, Ohio, area. 

as a 
a. 

b. 

C. 
d. 
e. 
f. 

3. Installation, Operations, and Maintenance (IOM) 
Manuals : 
The SELLER shall prepare bound IOM manuals which, 

minimum, contain: 
Installation instfiction for all assemblies 
and subassemblies as specified by 
corresponding drawings. 
Operating procedures, including start-up and 
emergency shutdown (see operating modes under 
Article 2.2, Paragraph C, Subparagraph 2). 
Instructions for maintenance. 
Troubleshooting guide. 
Maintenance schedule.and sexvice'guide. 
Instrument maintenance and calibration 
procedures. 

The manuals shall be submitted. to FERMCO for 
review and approval a minimum of 6 weeks prior to 

Date: 10/10/95 11182 WBS No.: 1.1.1.1.1.3.1 
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Article 1 . 3  (Continued) 

E -  
I 
F' 
E 

.. 
. . - 2  

4 .  

5 .  

6 .  

7 .  

8. 

D. Bid 

the shipment of each assembly of the entire 
package. The SELLER shall furnish 10 bound copies 
and one reproducible copy of the approved manuals 
to FERMCO to be included with the shipment. 

Material Safety Data Sheets (MSDSs) on all 
finishing products. 

Manufacturer's Mill Certificate: 
Factory mill certification that ASTM A325 bolts 
and other listed products 'meet specified 
requirements. 

Mill Test Reports: 
Submit reports indicating structural strength, 
destructive, and non-destructive test analysis for 
each batch of steel from each supplier. 

Acceptance Test Plan and Procedures: 
The SELLER shall prepare Acceptance Test 
Procedures and an Acceptance Test Plan that will 
cover the requirements for acceptance testing 
specified in Article 3 . 6 .  
must be approved by FERMCO prior to application. 

The plan and procedures 

Engineering Calculations: 
The SELLER shall submit complete calculations for 
structural design. The calculations and related 
drawings shall be stamped by a.professiona1 
engineer licensed in the State of Ohio. 

Evaluation Method: 
This section defines the method of evaluation and 
ranking of results to be performed by FERMCO. 
1. A l l  bids received will be subjected for review 

:based on the following common categories: 
a. Price. 
b. Technical merit. 
c. Experience in the design and fabrication of 

hazardous waste dryers. 

Date: 10/10/95 
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Article 1.3 (Continued) 

d. Management approach to the project, and 

e. 
qualification of key personnel. 
Ability to meet schedule in terms of both 
material delivery and vendor print 
submittals. 

status. 
Quality control and quality assurance 
program. 
Location of design and fabrication shop(s1. 

I f. Fabrication capabilities and union contract 

g. 

h. 

, Bases for point allotment: 
Above cat. Weisht % 
a. 30 
b. 25 
C. 25 
d. 10 
e. 3 
f. 3 

g. 3 
h. 1 

' For category a above, the following scale is used: 
The low bidder is given the full 30 points. - All 
other bidders are given or deducted points 
according to the following formula: 

30 - r10.0 x (bid - low bid)/$500,0001 

For category b above,' the following scale of 
points is used for each item of technical 
compliance from the list of items subsequently 
specified in this document: 

10 -*bidder states compliance or offers acceptable 
a1 t ernat e 

i 7 - bidder implies compliance 
5 - item not properly addressed ' 

3 - bidder statements confusing or misleading 
1 - does not meet specification 

i - 
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Article 1.3 (Continued) 

For example, there are 40 items of technical , 

compliance, so the maximum number of points 
possible is 40 x 10 = 400. If a bidder receives 
300 points, the overall rating would be: 
300/400 x 25% = 18.75 /- 

Snec Ref. Descrintion Points 

1.2.B SELLER compliance to 

1.2.c 

1.3.A 
1.3.B 

1.3.C 

1.5.A 
2.1.A 
2.1.B 

2.1.c 
2.2.B 
2.2.c.1 
2.2.c.2 
2.2.D 
2.2.D.l.a 
2.2 .D.l.b 
2.2.D.l.c 
2.2.D.l.d 
2.2.D.l.e 
2.2.D.l.f 
2.2.D.l.g 
2.2 .D.2 .a 
2.2 .D.2 .b 
2.2.D.2.c 
2.2.D.3 

2.2.D.4 
2.2.D.5 
2.21D.6 

Date: 10/10/95 
Rev.: A RE: CT 

references 
SELLER compliance to codes and 
standards 
Submittal requirements 
Submittals required from 
SELLER 
SELLER'S deliverables after 
award 
SELLER'S stated alternates 
Responsibilities by SELLER 
Materials and equipment by 
SELLER 
Services by SELLER 
Technical description 
Process design criteria 
General operating conditions 
Mechanical requirements: 
Rotary dryer shell 
Support stations assemblies 
Drive assembly 
Dryer feed head 
Dryer discharge head 
Dryer seals 
Maip support frame 
Furnace requirements 
Furnace refractories 
Furnace burners 
Burner piping and 
instrumentation skid 
Combustion-air supply fan 
Dryer caked-on feed removal 
Arrangement requirements 
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Article 1 . 3  (Continued) 

2.2.E 

2.2.E.1 
2.2.E.2 
2.2.E.3 
2.2.E.4 
2.2.G 
2.2.H 
2.3 
2.4 
3.1 
3.2 
3.3 
3.4 

3 . 5  
3.6 

Control and instrumentation 
requirements : 
Specific requirements 
General requirements 
Installation requirements 
Operator controls 
Structural requirements 
Design interfaces 
Materials of construction 
Fabrication requirements 
Testing and inspection . 

Equipment identification 
Finish and painting 
Product delivery and 
acceptance 
Erection and installation 
Final acceptance methods 

Total Items = 40 

- 1.4 QUALITY ASSURANCE 

A. Quality Assurance Program Requirements: 
1. The SELLER shall maintain a Quality Assurance 

Program that, as a minimum, addresses the elements 
checked in Q-1 of the "Standard Requirements for 
FEMP Suppliers," Form FS-F-2672 (see Appendix 1). 

following items: 
a. Design Control: 

2. The Quality Assurance Program shall include the 

Provide a program to identify control 
measures used to ensure that design 
requirements, including quality standards, 
are defined and verified as applicable and 
are accurately represented in drawings, 
specifications, and procedures. 

b. Instructions; Procedures, and Drawings:' 
The SELLER'S activities affecting quality 
shall be prescribed by and performed in 
accordance with documented instructions, 

z 
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Article 1.4 (Continued) 

Date: 10/10/95 
Rev.: A RE: CT 

procedures, or drawings. These documents 
include criteria for acceptance. 

Control the preparation, issue, and exchange 
of documents that specify quality 
requirements or prescribe activities 
affecting quality to ensure that correct 
documents are employed. 

d. Inspection: 
Plan and execute inspections to verify 
conformance to purchase order quality and 
technical requirements.. These inspections 
shall be documented and provided as required 
by Form FS-F-2672 (Appendix 1). Notification 
of FERMCO is required at least 1 week prior 
to the performance of the inspection. 

Plan and execute tests verifying conformance 
of an item or process according to written 
procedures which contain the test 
requirements and acceptance limits. These 
tests shall be documented and provided as 
required by the attached Form FS-F-2672. 
Notification of FERMCO is required at least 1 
week prior to the performance of the test. 

f. Control of Test and Measuring Equipment: 
Control and calibrate all tools, gauges, 
instruments, and other devices used for 
activities affecting quality., 

g. Inspection, Test, and Operating Status: 
Provide for the identification of acceptance 
status of items procured by tagging or 
marking, or documents traceable to the items 
required by the specifications. 

h. Control of Nonconforming Items: 
Provide for control of items or processes 
that do not conform to procurement document 
requirements. Nonconformances shall be 
controlled to prevent inadvertent 
installation or use, and shall be documented. 

c. Document Control: 

e. Test Control: 

11182 WBS NO.: 1.1.1.1.1.3.1 
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Article 

B. 

C. 

1 . 4  (Continued) 

i. 

j. 

k. 

Quality Assurance Records: 
Generate, compile, and maintain all program 
records that furnish documentary evidence of 
quality and shall provide records as 
specified by the procurement document or Form 

Handling, Storage, and Shipping: 
Provide procedures to control requirements 
specified in Article 3 . 4 .  
Corrective Action: 
Provide procedures to implement corrective 
actions. 

FS-F-2672. 

Standard Requirements List: 
1. The SELLER shall provide the elements checked in 

Section 4-2 of the "Standard Requirements for FEMP 
Suppliers, Form FS-F-2672 (see Appendix 1) . 

Source Inspections/Test: 
Control equipment shall be tested to ensure all 
indirect dryer component assemblies and sub-assemblies 
are functioning safely and according to operating 
parameters. 
1. A l l  shop testing requirements shall be handled 

according to Article 1.3, Paragraph B. 
2. Successful completion of testing (both attended 

and unattended by FERMCO) shall be confirmed by 
issuing certified copies of the test results to 
FERMCO . 

Final inspection and acceptance at the FEMP will 
be in accordance with this specification and the 
following: 
a. Acceptance testing and inspection shall take 

3 .  Acceptance testing at site: 

place at the FEMP site with FERMCO and the 
SELLER present in accordance with the 
requirements specified in Article 3 . 6 .  
The successful- completion of the inspections 
and acceptance tests and surveillances will 
be FERMCO's method,of final acceptance of the 

b. 
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Article 1.4 (Continued) 

. .:.- , .~ 

1.5 

A. 

B. 

PART 2 

2.1 

A. 

purchased system, as specified in Article 
3.6. 

SELLER'S STATED DEVIATIONS AND SUBSTITUTIONS 

SELLER'S Responsibility: 
The SELLER is to submit in writing to FERMCO exceptions 
or proposed changes to this specification as alternates 
in the bid package. 
shall: 
1. Identify the item (component) as specified in this 

2. Identify the criteria that cannot be met or 

3 .  Present the proposal for resolution and/or for 

Each exception or proposed change 

specification. 

proposed for change. 

alternate. 

FERMCO's Responsibility: 
All deviations from this specification or substitutions 
offered by the SELLER will be evaluated during bid 
technical evaluation by FERMCO. However, these 
deviations and substitutions will not be evaluated if 
they are not properly presented in the bid package as 
required by this article. In addition, approved 
exceptions will ultimately result in revision to the 
specification to incorporate the exception. 

PRODUCTS 

MATERIALS AND EQUIPMENT 

Responsibilities for Materials and Equipment: 
1. A l l  deliverable materials and equipment as . 

identified in Article 2.1, Paragraph B, shall be 
the responsibility of the SELLER. The SELLER is 
also responsible for the quality and,compliance of 
the work of the SELLER'S suppliers. 

2. The SELLER shall be responsible for all 
engineering, design, fabrication, inspection, 
testing, checkout technical assistance, and 
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Article 2.1 (Continued) 

delivee of all deliverable materials and 
equipment. 

B. Materials and Equipment to be Provided by SELLER: 

Equipment 
Number (EN) DeSCriDtiOn Quanti tv 

2 .  
1. Indirect rotary dryer system with furnace 1 

Burner piping and instrumentation skid 
complete with supply pipeline headers (air 
and gas), manifolds with instrumentation, and 
controls per set of burners per zone, 
fittings, structural frame, and supports 1 

3 .  Instrumentation, controls, alarms, control 
panels, electrical wiring, and connections 
for safe and efficient operation of all 
equipment and controls 1 lot 

4 .  Combustion-air supply fan 1 

a. Rotary dryer drive motor 1 
b. Rotary dryer auxiliary drive motor 1 
c. Combustion-air supply fan drive motor 1 

5 .  Electric motors: 

TBD 
6 .  Maintenance platforms, walkways, structures TBD 

d. Other motors as specified by SELLER 

C. ' Services to be Provided by SELLER: 
1. 

2. 

3 .  

4 .  

Technical assistance and monitoring for compliance 
with site installation requirements for all items 
specified in Afticle 2.1, Paragraph B. 
Technical assistance for start-up and a readily 
available question-answering service. 
Technical assistance and monitoring for compliance 
with requirements for acceptance testing, as 
specified in Article 3.1 and Article 3 . 6 .  
Instrument inspection, testing , calibration, and 
tuning : 
a. SELLER shop checkout. 
b. Software checkout. 
c. Installation supervision. 
d. Field system checkout and start-up. 
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Article 2.1 (Continued) 

D. Items to be Provided by FERMCO: 

E. 

1. 

2. 
3 .  

4 .  

5. 

6 .  
7 .  

8 .  

9. 

10. 

11. 

All utilities and piping to the indirect rotary 
dryFr burner piping and instrumentation skid (air, 
natural gas, water, drain). 
Dryer feeder . 
Product discharge chute from the indirect rotary 
dryer product discharge flange. 
Combustion gas ductwork and support between the 
combustion gas exhaust manifold and the stack. 
Process off-gas ductwork and support from the 
indirect rotary dryer discharge head to the 
process off-gas treatment area. 
Electrical power supplies and field wiring. 
Unloading and storage of assemblies and sub- 
assemblies, installation of indirect dryer system. 
Concrete foundations and support pillars for the 
following items: 
a. Indirect rotary dryer system (EN-1). 
b. Burner piping and instrumentation skid 

c. Combustion-air supply fan (EN-4). 
d. Maintenance platforms, walkways, and 

Control Room, located within 100 feet of the 
dryer. 
Enclosed rooms at feed and discharge ends of 
drying system. 
Air exhaust system and connection to seal shrouds 
at feed and discharge ends. 

(EN-2). 

structures (EN-6). 

Fasteners: 
1. The SELLER is hereby given notice that the 

Fastener Quality Act of 1990 applies to the 
provision of fasteners. The SELLER certifies that 
suspect or counterfeit fasteners are not being 
provided or incorporated as part of an end item 
for delivery under this purchase order. The 
SELLER shall provide certification of 
specification conformance to FERMCO upon request 
and agree to comply with all recordkeeping 
requirements by law. 

Date: 10/10/95 
Rev.: A RE: CT 

11182 WBS No.: 1.1.1.1.1.3.1 
ERA/CRU NO. : 1/.P0--2145 

. .  
2 1  of 61 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 



2.2 TECHNICAL REQUIR&XENTS 

A. General : 
The SELLER shall furnish all deliverable items 
identified in Article 2.1, Paragraphs B and C, to 
conform with the design requirements specified in this 
section. 

The SELLER shall propose a proven design, including 
modifications, as required, to provide all concepts 
defined in the specification. 
and fittings supplied with this equipment shall conform 
to requirements stipulated in the piping specification 
sections provided in Division 15. All structural 
components shall be provided in accordance with the 
structural requirements specified in Article 2.2, 
Paragraph G. All components, platforms, walkways, 
stairs, and guards (for rotating equipment) supplied by 
the SELLER shall conform to the applicable OSHA 
standards. 

All  piping and flanges 

B. System Description: 
The pit wastes will be dried in an indirect rotary 
dryer system. This system will consist of (1) an 
externally heated rotating cylinder (rotary dryer) to 
receive and dry wastes while advancing material from 
the feed head toward the discharge, (2) a multiple-zone 
furnace surrounding the rotary cylinder to generate 
heating gases by combusting natural gas, ( 3 )  a fuel and 
air supply system.to the burners, and ( 4 )  burner 
management and dryer process control. The combustion 
gases produced in each zone of the furnace by a set of 
burners will be controlled to set the rotary dryer 
shell at a temperature to be specified by the SELLER to 
meet t h e m 1  performance requirements. The SELLER 
shall justify selected material of construction for the 
rotary shell, taking into account such factors as 
required thickness of material-, length and-diameter of 
the dryer, corrosion and oxidation, and feed rate. The 

. SELLER shall use A36-a~ a baseline, and give a cost 
comparison against at least two other alloys. 
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c . 0 1 6 3  

Article 2.2,  B (Continued) 

The indirect dryer system shall be designed to receive 
and process wet waste material of various moisture 
contents depending on the type of feed waste. Feed 
waste material will be received from the following 
sources: (1) screened waste, and (2) intermittent 
waste slurry. Screened material and intermittent waste 
slurry will be fed into the rotary dryer via an auger 
type feeder. This feeder will be purchased by FERMCO 
and specified to meet dryer requirements. 
SELLER will be provided with the feeder specification 
and given the opportunity to bid on it. 

The dryer 

The rotary dryer system shall consist of a cylindrical 
shell rotated with a variable speed drive. The 
rotating cylinder shall be heated externally by a .  
furnace, enclosing the rotary cylinder, with adequate 
length to satisfy heat transfer requirements. Heat 
energy for the indirect drying shall be produced in the 
multiple furnace zones by a set of burners located in 
each zone, using natural gas as fuel for combustion. 
Burners shall be operated with adjustable primary 
air/fuel ratio, and secondary air to control the flame 
temperature so the rotating cylinder does not exceed 
its allowable shell temperature as specified by the 
SELLER. Exit gases from each furnace zone shall be 
collected into a header, from where they will be 
transferred to a combustion gas discharge system 
provided by FERMCO. 

c- 

Heat energy from each furnace zone shall be indirectly 
transferred into the material advancing inside the 
rotating shell. This heat transfer from the furnace 
will take place through convection, conduction, and 
radiation. To ensure better mixing of the material 
inside, the shell shall be equipped with shallow type 
agitating flow disturbers, to be placed inside the 
shell along the entire heated length. Evaporated water 
shall be swept from the dryer with a controlled flow of 
preheated air in a cocurrent (parallel) fashion, and it 
shall be discharged at the discharge end of the dryer. 
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Article 2.28 B (Continued) 

Waste material continuously fed into the dryer will 
advance through the heated section, where it will be 
heated up to 200-250 degrees F. The SELLER shall 
specify how this is measured. Due to the heat 
transferred into the material, water will be 
evaporated, and some small amounts of or.ganics 

sweep air flowing cocurrently with the advancing waste 
will carry off the vapors. The SELLER shall determine 
gas composition at the discharge point. A total heat 
and material balance shall be supplied by the SELLER. 

'contained in the waste will be vaporized. Preheated 

Dried material with the 10 percent final moisture 
content will leave the heated section. Dried material 
will fall by gravity through the discharge head chute 
for further handling by FERMCO. 

- 
C. Operating Conditions and Requirements: 

SELLER shall design equipment to meet the following 
minimum criteria: 
1. Process Design Criteria: 

a. 

b. 

C. 

d. 

e. 

f. 
g'- 

Date: 10/10/95 

Particle size distribution: 
inches; 80 percent e200 mesh (see Appendix 5, 
Section 5.3) . 
Feed moisture content: 30 to 200 percent 
(all moisture contents expressed on a dry 
basis [lbs water/lbs dry solids1 x 100 
percent) . 
Bulk density: 
moisture content, 126 lbs/ft3 at 30 percent 
moisture content. 
Specific gravity of dried solids: 2.5 to 
3.25. 
Feed composition: 
composition, see Appendix 5, Section 5.2. 
Plasticity data: see Appendix 5, Section 5.6. 
Feed rate: SELLER shall determine processing 
rates for feed at 30, 45, 100, and 200 
percent dry basis moisture content, with a 
product moisqure content of 10 percent. 
each operating mode, the dryer shall be able 

100 percent c4 

79 lbs/ft3 at 200 percent 

For details of pit waste 

In 
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Article 2.2,  C 

_. ... 
. .  

(Continued) 

h. 

i. 

k. 
j. 

1. 

m. 

n. 

0.  

P. 

9. 

r. 

to evaporate moisture at a rate of 4.2 tph. 
Maximum processing rate in any case shall be 
22 tph feed. 
Feed temperature: ambient (see Article 2.2, 
Paragraph C, Subparagraph 2). 
Dryer product temperature: 200-250 degrees F. 
Heat transfer: Indirect. 
Dried product moisture content: 10 percent, 
as a minimum design criteria. Maximum 
moisture content should equal no free liquid 
as prescribed by the paint filter liquids 
test (EPA SW-846, Method 9095). 
Process off-gas: Temperature, maximum = 350 
degrees F; entrained solids lbs/hr = TBD by 
SELLER. 
Sweep air: Volume, maximum = ratio of 
evaporated water present in the dryer, to 
sweep air volume TBD by SELLER; temperature 
to be determined by SELLER. 
Rotary dryer shell temperature, maximum: TBD 
by SELLER. 
Temperature of outer furnace shell, maximum: 
125 degrees F. 
Combustion gas outlet temperature: SELLER 
shall determine and include in the required 
heat and material balance. 
Combustion air temperature, inlet to burner 
manifold: ambient (see Article 2.2, Paragraph 
C, Subparagraph 2). 
Natural gas characteristics: heating value = 

1,027 Btu/ft3; pressure = 60 psig; 
availability = 168,000 acfh in 6-inch 
pipeline; composition = CH, - 96 percent, C& 
- 1.9 percent, N2 - 0.036 percent, C,Y, - 
2.064 percent. 

2. General: 
The indirect dryer system shall be operated at the 
FEMP site at Fernald, Ohio. The indirect dryer 
will be located under a roofed structure with 
partial siding and subject to weather-related 

Date: 10/10/95 
Rev.: A RE: CT 
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Article 2.28 C (Continued) 

temperature varia-ions, wind, wind-dr,ven rain, 
and earthquake loading criteria. The feed head of 
the rotary dryer and the discharge head shall be 
enclosed in a room with maintained temperatures. 
The feed head and the discharge head may need to 
be insulated for personnel protection. 
shall ensure that all conductive surfaces be 
designed to stay at or below 125 degrees F, and 
that nonconductive surfaces such as insulation or 
plastic stay at or below 150 degrees F, or that a 
protective guard shall be supplied to keep 
personnel from contacting such surfaces. 

The SELLER 

The SELLER shall specify any special environmental 
conditions, including temperature and moisture 
protection, that must be provided for any 
equipment, instrumentation (hardware and 
software), or material. The following are the 
environmental and operating conditions: 
a. 

b. 

C. 

d. 
e. 

f. 

Date: 10/10/95 
A RE: CT @0@3og -. -< 

Ambient conditions outside (summer, winter) : 
Summer: 
Dry bulb temperature: 92 degrees F 
Wet bulb temperature: 73 degrees F 
Winter: 
Dry bulb temperature: -1 degree F 
Ambient conditions for enclosed process 
areas : 
Dry bulb temperature: 55 - 104 degrees F 
Ambient conditions for control room: 
Dry bulb temperature: 72 f 5 degrees F 
Relative Humidity: 35 - 5 0  percent 
Plant elevation: 578 feet above sea level 
The system shall be designed for operation in 
seismic zone 2A as designated in the Uniform 
Building Code. 
Operating schedule: 
Operating days\/week - 7 
Operating shifts/day - 3 
Operating hours/shift - 8 

i 
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Article 2.2, C (Continued) 

/ 

g. Operating modes: 
1) Normal 

1 

2 

The facility is operated at the normal 3 

flow rate as specified in Article 2.2, 4 

Paragraph C, Subparagraph 1.g. 

The facility is idled below operating 
temperatures, and not drying feed. All 
burners either shut off or set to low 
fire mode. 

3 )  Heat-up 
The facility is started by heating up 
the sys,tem, from cold status to the 

2 )  Hot idle 
5 

6 

7 

5 

9 

10 

11 

12 

13 

thermal conditions of normal operations. 14 

4 )  Cool down IS 

The facility is cooled down from any of 16 

the above operating modes to ambient 17 

conditions. 15 

5) Normal shutdown 19 

6 )  Emergency shutdown 
7 )  Restart after normal shutdown 
8 )  Restart after emergency shutdown 

h. Fire protection: 

20 

21 

22 

23 

The indirect dryer system shall comply with 21  

the applicable NFPA codes and standards 
listed in Article 1.2, Paragraph C. In 
addition, the SELLER shall identify any 

25 

16 

27 

special fire protection requirements needed ZS 

by any purchased item (equipment, 29 

instruments, hardware, software, material). 30 
31 

32 
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D. 

a. 

Mechanical Requirements: 
1. Indirect rotary dryer: 

. The indirect rotary dryer assembly shall include 
’ the following sub-assemblies and components. 

Rotary Dryer Shell: 
Rotary dryer cylindrical shell material of 
construction shall be selected by SELLER. 
shall be a heat- and corrosion-resistant 
steel alloy to withstand operating 
conditions, and be of rolled steel plate, 
welded construction. Thickness of the shell 
shall be determined by the SELLER based on 
the mechanical/structural requirements to 
ensure a design life of 15 years for the 
rotary shell operated at the design 
conditions. The rotary shell shall be 
reinforced at the riding rings support and at 
the drive girth gear. Proper safety factors 
shall be applied calculating the working 
combined stresses to ensure that: (1) under 
operating conditions, tension and shear 
stresses will never exceed the material 
strength (yield stress, with the applied 
safety factors); (2) proper allowance is 
provided (0.3 mils per 1,000 hours) for 
oxidizing, carburizing, and sulfidizing 
environments; ( 3 )  deflection. shall not 
exceed 0.0002 mils at the point of maximum 
moment between the supports. The SELLER 
shall provide calculations supporting 
thickness selection. 

It 

Date: 10/.10/95 

The rotary dryer shell shall accommodate two 
support riding ring&, one at the feed end and 
one at the discharge end. It shall also 
accommodate one driving spur gear at the feed 
end, and seal assemblies at both ends. 
SELLER shall ‘describe the-complete design of 
the shell, riding rings, and driving spur 
gear. A l l  applicable AGMA standards shall be 
adhered to. 
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Article 2.2, D (Continued) 

'.., 

The rotary shell shall have cylindricity 
tolerances on radius per ASME B4.1. The 
shell shall be built of steel plate, rolled 
into a circle, and welded in sections with 
circumferential joints as required. The 
shell sections shall have one longitudinal 
joint per circle. The SELLER shall specify 
number of sections required for optimum 
design, fabrication, shipping, installation, 
and operation. The SELLER shall state the 
maximum section length, and shall note if the 
entire length of the shell can be 
manufactured and delivered in one piece. 

Date: 10/10/95 
Rev.: A RE: CT 

Rotary shell shall be supplied with the 
following internals: 
1) Inside feed spirals to carry feed 

waste from the feed end into the 
furnace covered "Hot Zoneit of the 
dryer. It shall be noted that the 
dryer feeder will be specified by 
FERMCO to be capable of feeding the 
waste directly into the "Hot Zone" 
or as close as the mechanical 
design allows. Feeder spirals 
shall provide an additional feature 
for flexibility in operation. 
SELLER shall determine the need for 
a retainer ring on the feed end to 
prevent backspill into the feed 
head. 

2) Shallow type inside flow disturbers 
to be supplied through the entire 
heated length of the rotary dryer. 
SELLER shall design the disturbers 
to maximize heat transfer into the 
waste, and minimize caking of waste 
onto the rotary shell. 

The rotary shell welding shall comply with 
ASME code Sections VI11 and IX, with the 
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Article 2.2, 0 (Continued) 

\ 

' exception that no code stamp is required (see 
requirements in Article 2 -4, Paragraph B) . 
Materials of construction: 
1) Shell plate - heat- and corrosion- 

resistant alloy TBD. by SELLER. 
2 )  Riding rings - ASTM A148, Grade 80-40, 

hardness to be specified by SELLER. 
3 )  Roller - cast steel, ASTM A148, 

Grade 90-60, hardness to be 
specified by SELLER. 

4) A l l  joints shall be double-butt welded. 
5 )  Roller shafts - forged steel, to be 

6) Spur gear - steel alloy and 

7 )  Feed head - ASTM A36. 
8 )  Discharge head - ASTM A36. 

specified by SELLER. 

hardness to be specified by SELLER. 

b. Support stations assemblies: 
Rotating cylinder shall be supported at two 
locations through the riding rings, riding on 
the carrying rollers assembly. Carrying 
rollers shall be of either forged or cast 
alloy steel with hot pressed and shrunk on 
forged alloy steel roller shafts. The entire 
carrying assembly, consisting of four 
bearings and two rollers, shall be mounted on 

plates and adjusting screws for proper 
alignment. Bearings shall be antifriction in 
pillow blocks with high temperature 
lubrication, and shall conform to applicable 
ABMA standards. 

The support-station next to the drive 
assembly shall' be provided with thrust 
rollers to limit the longitudinal movement of 
the rotating cylinder and to maintain 
alignmynt of the gear and pinion, as well as 
the riding rings with the carrying rollers. 

'a rigid structural steel frame with base 
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Article 2.2, D (Continued) 

Date: 10/10/95 
Rev.: A RE: CT 

Thrust rollers, welded into hot-rolled steel 
shafts, shall be machined to match the thrust 
riding~gear, which shall be tapered to take 
the full downhill thrust. 

Thrust rollers shall be mounted in heavy 
journal housings which shall be clamped 
together with two heavy steel rods. Housings 
shall be fitted with bronze journal bearings. 

The two thrust rollers shall be mounted on 
the common steel frame with the riding 
rollers. 

c. Drive assembly: 
Rotary shell shall be driven through a drive 
mechanism by a variable speed motor. The 
variable speed drive and motor shall be 
suitable for starting a fully-loaded rotary 
shell. Maximum rpm of the cylinder shall be 
designed not to exceed a resultant tangential 
velocity of 100 ft/min, with a 1O:l turndown. 

Drive mechanism may consist of the pinion 
gear and shaft running in pillow blocks 
supplied with roller bearings. 
shall conform to applicable ABMA standards. 
The main pinion shall be made of forged steel 
and shall be integrated with the pinion 
shaft. The teeth are to be through hardened 
(302-352 Bhn). All gearing parameters shall 
be determined and supplied by the SELLER. 
The shaft shall be coupled to a gear reducer 
(Falk or approved alternate) with a service 
factor of 1.5. A l l  gear box service factors 
must be based on motor nameplate horsepower, 
not operating horsepower. Applicable AGMA 
standards shall .be adhered to. The variable 
speed motor shall be coupled to the gear 
reducer through the drive shaft. 
reducer shall have a second high-speed drive 

All bearings 

The gear 
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Article 2.2,  D (Continued) 

extension to accommodate a second electric 
motor, backed up with a diesel generator 
provided by FERMCO. The auxiliary drive is 
to be used in case of power outage to rotate 
the dryer at the minimum rpm. In addition, a 
hand-operated inching.mechanism shall be 
supplied and mounted on.the gear reducer low 
rpm output shaft. 

Date: 10/10/95 

The drive components, the pinion bearing 
blocks, gear reducer, pinion and spur gear 
housing support, etc., shall be mounted on a 
common steel frame. The base frame shall be 
equipped with adjusting screws for proper 
alignment of the respective components. The 
SELLER shall specify the spur/pinion gear 
lubrication and type of enclosure guard. 

The drive assembly to rotate the cylindrical 
shell shall be located at the feed end. The 
SELLER has the option of locating the drive 
behind the support station toward the 
discharge end, providing the mechanical 
design allows for this arrangement. Such an 
arrangement would shorten the length of the 
feeder at the feed end. The SELLER also may 
offer a different drive option such as a 
hydraulic drive, provided its application is 
justified (operability, maintenance, life 
expectancy, etc. 1 . 

Rotary dryer feed head: 
The feed end head shall be of carbon steel 
.plate welded construction. The feed end head 
shall be aligned with the rotating cylinder. 
It also shall support the stationary flange 
'for the rotary dryer seal system. 

The feed head shall be designed to support 
andpccommodate the dryer feeder provided by 
FERMCO (through a sealed/flanged connection), 

11182 mS NO.: 1.1.1.1.1.3.1 
32 of 61 ERA/CRU NO.: 1/P0-145 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

el 21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31 

38 

' 39 



Article 2.2,  D (Continued) 

T 

the sweep air connections, the visual 
inspection window, and the high pressure wash 
spray inlet connections. Feed end housing 
shall be designed to be removable on rail 
tracks and equipped with locking blocks. 

The feed head shall accommodate the sweep air 
intake nozzles. The sweep air shall be 
introduced at three inlet points located in 
the feed head. The SELLER shall furnish 
piping connecting the three sweep air inlet 
nozzles to an overhead header. Each 
connecting pipe shall be equipped with a 
manually adjustable butterfly valve. 

Date: 10/10/95 
Rev.: A RE: CT 

e. Rotary dryer discharge head: 
The discharge head shall be of carbon steel 
welded construction. The discharge housing 
shall mate with the rotating cylinder through 
a circular opening. This opening shall be 
designed to support the stationary part of 
the rotary dryer seal system. 

Moisture content and temperature of both the 
product bed and the process off-gas shall be 
measured inside the rotary shell at the exit 
point of the final heating zone. The SELLER 
shall determine the type of instrumentation 
required, along with the size and location of 
flanges required on the discharge head. The 
SELLER shall also specify the expected amount 
of entrained solids in the process off-gas 
for the various types of surrogate feed shown 
in Table A of Article 3 . 6  The dried product 
discharge outlet located at the bottom of the 
discharge housing shall be designed so that 
the product from the dryer drops through it 
vertically by gravity. 

The discharge bottom shall be supplied with a 
flange to ensure an airtight bolted 
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Article 2.2,  D (Continued) 

connection. A l l  flanged connections shall be 
sized and located by the SELLER. 

The dryer discharge head shall have the 
following openings for flanged connections: 

f. 

DescriDtion 
Process Off-Gas 
On-Line Humidity 
Product outlet 
Manhole 
TV camera 
Sight port 
Thermocouples 
Grab sampler 

1 ,  Puantitv 
1 

Probes . TBD 
1 
1 
1 
1 
TBD 
1 

Rotary dryer seals: 
The rotating dryer seals are to be provided 
at both the feed and the discharge ends to 
avoid gas leakage into or out of the dryer. 
The seals shall be a sliding contact/ 
labyrinth combination. The contact section 
of the seal assembly.shal1 consist of a fixed 
part connected to the feed end head and the 
discharge head of the dryer, respectively, 
and a rotating part connected to the dryer 
barrel. 

A seal ring with spring loading may be 
considered to compensate for normal seal 
wear, heat up, and cool down. The seal must 
have easy access for adjustment and 
replacement. 

A rotating flange shall be supplied with the 
machined surface. The seal ring shall mate' 
with this surface. 
spring-loaded adjustable bolts may be 
provided. Labyrinth section shall be 
designed with a minimum of one or more 
pieces. 

Segmented guides and 

i 
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Article 2.2,  D (Continued) 

Date: 10/10/95 
Rev.: A RE: CT 

The SELLER shall furnish dryer seals of a 
type that has been proven in the field by at 
least 3 years of satisfactory service. It is 
expected that the seal shall include the 
above features. The seal assembly shall be 
designed for a n o m 1  pressure differential 
across the seal of 2 inches W.C. and shall 
accommodate the longitudinal and radial 
expansion based on operating conditions. The 
seal shall be designed to ensure a “puff- 
proof ’’ tight sealing. 

Each seal shall be enclosed in a shroud that 
extends completely around the periphery of 
the seal. The shroud shall be attached to 
and supported from the fixed head of the 
rotary dryer and shall be airtight except for 
necessary clearance of approximately 1/2 inch 
at the dryer barrel. The clearance between 
the shroud and the rotating barrel shall be 
the minimum required to prevent contact 
during operation. An exhaust system 
connecting to the shroud will be supplied by 
FERMCO to maintain a negative pressure so 
that air flow is always from the ambient to 
the shroud through the clearance space at a 
minimum face velocity of 200 fpm. The shroud 
shall be removable for seal maintenance and 
shall have an access port for seal 
inspection. Seals shall also be provided at 
both ends of the furnace between the fixed 
furnace and the rotating shell. These seals 
should not require shrouds. 

Main support frame: 
The.entire indirect dryer assembly consisting 
of the two support stations and the drive 
assemblies, as well as the entire furnace, 
shall be located and anchored on an 
integrated structural base frame, designed 
and suppli,ed by the SELLER. This structure 
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Article 2.2, D (Continued) 

will be located and anchored on the concrete 
pillar to be provided by FERMCO. The 
foundation requirements for anchoring the 
main support frame shall be provided by the 
SELLER. 

2 .  Furnace: ' 

a. 

. .  
. .  

. : 

I , .  

Date: 10/10/95 
Rev - A RE.: :CT. 

QOO"'%EI eL 

The rotary dryer shall be supplied with a 
furnace surrounding the rotary shell. The 
function of this furnace is to generate high 
temperature flue gases by combustion of 
natural gas as fuel. 

The furnace shell housing the rotating 
cylinder shall be designed and constructed to 
accommodate and support refractory lining. 
The furnace shall be designed and built in 
sections (zones) along the length of the 
dryer. Each zone shall be equipped with its 
own designated set of burners to supply the 
source of heat required for drying. The 
SELLER shall specify the thermal duty 
required for each zone, and shall consider 
placing baffles between furnace zones for 
better thermal control. Drying shall be 
accomplished through indirect heat transfer 
between the hot gases and the feed, which is 
fed into the rotating cylinder and advances 
from the feed end toward the discharge end. 

The furnace shell shall be carbon steel plate 
welded construction and shall be designed in 
sections with joining flanges. Each furnace 
section shall be supplied in halves, the 
upper and lower parts to be fitted together 
with joints and secured with bolts and nuts. 

The furnace sections shall be flanged 
together. 
711 necessary stiffening and structurally 
clamped together, as required. Each section 

The furnace shall be designed with 
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Article 2.2,  0 (Continued) 

i- 

(zone) of the furnace shall be supplied with, 
but not limited to, the following openings: 

ODeninq Puantitv/Zone 
Burner ( s )  TBD 
Exit gas nozzle 1 
Sight port ( s )  TBD 
Instrumentation 

-pressure gauge ‘ 1  
-outer furnace shell surface 

- thermocouples TBD 

temperature measuring 
device 1 

Date: 10/10/95 
Rev.: A RE:’CT 

The SELLER shall determine furnace outline 
dimensions, refractory lining (thickness and 
type), annular spacing between the refractory 
hot surface and the outside surface of the 
rotating shell, number of burners and sight 
ports per zone, and the quantity and location 
of thermocouples placed inside each zone. 
These thermocouples shall measure flame, 
rotary shell, and annular headspace 
temperatures at various locations. A s  a 
minimum, the furnace annular headspace 
temperature shall be measured in each zone at 
the first and last burner. A combined 
furnace off-gas temperature measurement in 
the off-gas header shall be included. At 
least one rotary shell temperature 
measurement per burner shall be required, 
with the location to be determined by the 
SELLER. 

Physical dimensions and thermal capacity of 
the furnace shall be determined by the SELLER 
to meet technical requirements as specified 

I in Article 2.2, Paragraph C, Subparagraphs 1 
and 2. 
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Article 2.2, D (Continued) 

b. 

C. 

i 

Refractories: 
The furnace shall be refractory lined to 
withstand heat. Use of refractory bricks 
and/or ceramic fiber may be proposed with 
proper backing insulation to ensure that the 
temperature will not exceed 125 degrees F on 
the furnace external metallic surfaces. The 
SELLER may propose the option of using 
pre-installed "softff refractories. 

Burners : 
The burners shall be a high velocity type of 
gas burner. The burners shall be designed 
(1) to burn natural gas and produce a short 
flame with high exit velocity; (2) to ensure 
a low NO, production; ( 3 )  to achieve furnace 
temperature required to maintain dryer shell 
temperature below its maximum; and ( 4 )  to be 
capable of operating with a turndown ratio of 
1O:l. In addition, the burner shall be 
operable in low and high fire with ambient 
air and with electronic direct spark 
ignition. In burner selection, to achieve a 
low NOx concentration in the combustion 
gases, two-stage combustion may be 
considered. This burner shall have the 
capacity to be operated over 1,400 degrees F 
with primary and secondary combustion air 
supply. The burner shall be supplied to 
accommodate UV flame detectors for flame 
supemision and be operable with a cross- 
connected ratio control. 

The number of burners per zone and the 
spacing between burners shall be'specified by 
the.SELLER. The SELLER shall select the 
burners and their thermal duty per zone based 
on the thermal design requirements specified 
in Article 2.2 of this specification. The . 
SELLER shall specify the following 
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Article 2.2, D (Continued) 

, 3  

operational parameters of the selected burner 
and include data in the bid. 
1) Air capacity (scfm) at 70 degrees F, not 

2 )  Air capacity (scfm) at 70 degrees F, 

3 )  Pressure differential (in. of water), 

4 )  Burner tile pressure drop.- 
5) Maximum percent excess air. 
6 )  Maximum percent excess fuel. 
7) Flame length, stoichiometric. 
8 )  Flame diameter, stoichiometric. 
9) Ignition (scfm at psig) natural gas, 

10) Ignition (scfm at psig) natural gas, 

11) Air/Fuel ratio at ignition, maximum. 

firing. 

stoichiometric. 

air orifice. 

maximum. 

minimum. 

. Burner piping and instrumentation skid: 
The SELLER shall provide all necessary equipment 
and instrumentation for each set of burners 
provided independently for each zone of the 
furnace (fuel and air headers, interconnecting 
pipes, fittings, valves, control and safety valves 
fitting and support) on an integrated skid. For 
general piping requirements, see piping 
specifications, Sections 15060, 15090, and 15250. 

Date: 10/10/95 
Rev.: A RE: CT 

Components to be installed on the skid shall 
include, but are not limited to, the following: 
a. Gas supply header with independent manifold 

for each set of burners per zone. The 
manifold shall include the high and low gas 
pressure switches, pressure gauge, manual 
reset shutoff valve, automatic shutoff valve, 
automatic gas blocking valve, shutoff valves 
(inlet and outlet), two leak test cocks and 
interconnecting piping, automatic vent valve, 
and proof-of-closure switch. 

11182 WBS No.: 1.1.1.1.1.3.1 
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Article 2.2, D (Continued) 

b. The main air supply header shall be supplied 
with flow control valves to each zone of the 
burners. 

The piping and valving for each individual 
burner shall include the interconnecting 
piping (burner gas supply) with manual 
shutoff valve, gas metering orifice, gas 

flexible pipe connection to the burner, 
interconnecting piping (gas lighting) with 
solenoid valve, gas regulator, and limiting 
gas valve. 

c. 

, ratio regulator, gas limiting orifice valve, 

4 . .  

Installed instruments, valves, etc., shall be 
located on the skid to allow easy access for 
maintenance and replacement. Interconnecting 
piping within the skid and between the skid 
and the burners as well as the air supply 
piping to the air header, located on the 
skid, shall be supplied by the SELLER. The 
fuel supply (natural gas) to the main gas 
header located on the skid will be provided 
by FERMCO. 

The skid shall be designed to have a 
structural frame for support and routing of 
valves, pipes, manifolds, etc., and base 
plate to anchor skid. 
for the skid needed by arrangement shall be 
supplied by the SELLER. The concrete slab 
(foundation) will be provided by FERMCO. 

Any support structure 

Date: 10/10/95 
Rev.: A RE: CT 

Combustion-air supply fan: 
The duty of the combustion air supply fan is to 
provide combustion air directly to all sets of 
burners installed in parallel, for each zone of 
the dryer furnace. Intake air to the fan will be 
from ambient. The combustion air fan shall be ' 

sjized by the SELLER to: 
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Article 2 .2 ,  D (Continued) 

a. Have adequate pressure in the air header 
located on the burner piping and 
instrumentation skid to provide the required 
air pressure (identical) for each burner per 
zone. 

required excess air) at burner rated capacity 
and over the range of 1O:l operational turn- 
down ratio. 

determined by the SELLER. Total static head 
shall be calculated based on pressure drop 
requirements including the line, fitting and 
valve losses, pressure drop across equipment, 
and burner air inlet pressure requirements. 

percent excess volume against a 30 percent 
static pressure overload. 

speed motor with controls to accommodate 
operation as defined by turndown ratio above. 
The proper means of adjoining the fan and 
system characteristics must be provided. 

width, AMCA Class I11 non-overloading 
centrifugal type. The bearings shall be 
grease lubricated, ball or roller type, and 
shall take all radial and end thrust. The 
fan shall be furnished as a complete unit, 
including motor, guard, and mounting base. 
The fan shall conform to AMCA 99 and AMCA 
210. The foundation will be supplied by 
FERMCO per SELLER'S requirements. 

b. Supply all of the combustion air (including 

c. The fan static pressure rating shall be 

d. The fan shall be designed to deliver 15 

e. The fan shall be supplied with a variable 

f. The fan shall be a single-inlet, single 

5 .  Dryer caked-on feed removal: 
a.' Means shall be provided to remove caked-on 

feed from the inside of the rotary section 
for a distance from the start of the heated 
section to be specified by the SELLER. Cake 
removal shall be accomplished by the 
application of high pressure water, or by a 

Date: 10/10/95 
Rev.: A RE: CT 

11182 WBS NO.: 1.1.1.1.1.3.1 
41 of 61 ERA/CRU No.: 1/?0-145 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

1 1  . 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

41 



Article 2.2, D (Continued) 

different method proposed by the SELLER. 
a high-pressure water or steam system is 
chosen, the inlet end of each pipe must 
terminate outside the dryer with a globe 
valve and a quick-connect coupling. All 
components of this system, whether water, 
steam, or mechanical scraping, must be 
stainless steel. 

If 

6 .  Arrangement requirements: 
The location of the dryer and all equipment 
supplied by the SELLER (Article 2.1, Paragraph B) 
shall be clearly indicated on a general 
arrangement drawing. A l l  walkways, platforms, 
stairs, and support structures associated with the 
equipment shall be included. The major dimensions 
for major items and equipment assemblies shall be 
provided to give locations in both plan view and 
elevation. Preliminary arrangement drawings shall 
be part of the bid package described in Article 
1.3, Paragraph B. The location of the dryer shall 
be subject to the following requirements: 
a. Both the feed and discharge housings shall be 

located in enclosed rooms (enclosed room to 
be provided by FERMCO; see Article 2.2, 
Paragraph HI. 

b. The length of the rotating cylinder not 
covered by the furnace shall be determined by 
the SELLER according to the following 
requirements: 
1) At the feed end, accommodate one support 

station and the drive mechanism. 
2) At the discharge end, accommodate one 

support station. 
c. At the discharge end, the elevation shall be 

.set to provide a minimum 5-foot clearance 
- between the floor and the discharge point of 
the discharge head. The elevation at the 
feed end shall be determined by the required 

i slope. 
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Article 2.2,  D (Continued) 

d. The entire assembly shall be supported on 
’concrete pillars (provided by FERMCO) as 
required and specified by the SELLER. 

E. Control and Instrumentation Requirements: 
1. Specific requirements: 

a. The insthentation and control philosophy of 
the operation of the indirect dryer system 
shall be determined and supplied by the 
SELLER. The SELLER shall also specify and 
furnish the instrumentation, sensors, and 
controls for the equipment. The indirect 
dryer will be monitored and controlled 
remotely from a control room provided by 
FERMCO . 

Date: 10/10/95 
Rev.: A RE: CT 

Each furnace zone shall be set up to have its 
own temperature control, independent of the 
other zones. Each set of burners per zone 
shall be automatically or remotely 
controllable as a set for rough control. In 
addition, each burner shall then be manually 
adjustable by the operator for fine-tune 
control as required. Temperature control f o r  
each set of burners shall be measured and 
averaged out to determine shell temperature 
at each burner. This average will be 
signalled to the controller and compared to a 
predetermined, set temperature band. In case 
any shell temperature measurement of the 
calculated average is out of this range, an 
alarm will sound for operator action. 

The dryer system shall be furnished with a 
separate control console (panel) for local 
monitoring and operation. 
wired to the dryer monitoring and control 
instruments via an interconnection 
cabinet/enclosure. The interconnection 
cabinet/enclosure shall be positioned on the 
dryer for ease of installation of conductors 

The panel will be 
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Article 2.2,  E (Continued) 

from the panel. Wiring connection points 
shall be clearly identified for point-to- 
point wiring at the job site. 

Interconnection wiring will be supplied and 
installed by FERMCO. It shall be the 
responsibility'of the SELLER to provide 
interconnection diagrams to connect the dryer 
to the panel. 

In addition, certain operating parameters 
will be of interest as inputs to a data 
acquisition system provided by FERMCO. 
SELLER shall make these parameters of 
interest available for input to the data 
acquisition system. 
of interest will be provided by the SELLER as 
part of the package submittal after award. 

The 

A listing of parameters 

I The indirect dryer control system shall 
perform, but not be limited to, the following 
functions: 
1) Supervise burner ignition: Prior to 

warm-up, initiation of control logic 
shall verify that the following limits 
are satisfied: 
a) 

b) 

C) 

d) 

e) 
f) . 
9 )  

2) Once 
will 

c a) 

Date: 10/10/95 
Rev.: : A  RE: CT 

Furnace temperatures are within 
operating limits. 
Furnace pressure is within 
operating limits. 
Combustion air supply fan is 
operating. 
Combustion gas exhaust fan is 
operating. 
Process off-gas fan is operating. 
Natural gas pressure is adequate. 
Dryer is rotating. 
operating, the following limits 
shut down the burners: 
Furnace temperature is out of 
limits. 
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Article 2.2,  E (Continued) 

Date: 10/10/95 
Rev.: A RE: CT 

b) Furnace pressure is out of limits. 
c) Combustion air flow is inadequate. 
d) Natural gas flow is inadequate. 
e) Dryer is not rotating. 
f) Rotary shell temperature exceeds 

A flame safeguard programming control 
system (Honeywell Model R4140L or 
approved equal) shall be provided to 
control each burner lightoff sequence. 
The supervised burner ignition system 
shall follow the start-up sequence as 
outlined by the SELLER in accordance 
with NFPA standards. 
Control burners: Burners/zone shall be 
controlled (capable of 1O:l turndown 
ratio) to maintain selected shell 
temperature. Shell temperature shall be 
set by the operator. 
Measure, control, and display inside 
furnace temperatures and the temperature 
of the outer surface of the rotating 
cylinder in each zone. 
Measure, control, and display furnace 
exit gas temperature for each zone. 
Measure, control, and display 
temperature and flow of combustion air. 
For fuel/air ratio control of all sets 
of burners/zone and each individual 
burner within each zone, a pressure- 
balanced regulator control system is 
acceptable. The SELLER may quote, as an 
alternative, a fully metered electronic 
fuel/air ratio control for each set of 
burners per zone integrated with a 
programmable microprocessor. 

high limit. 
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Article 2.2, E (Continued) 

\ 
I 

2. General Reguirements: 
a. 

b. 

C. 

d. 

e. 

a. 

b. 

i C. 

3 .  Installation Requirements: 

Date: 10/10/95 
Rev.:: A RE: CT' 

QQ03-28 

Locally mounted transmitters shall be two- 
wire, loop powered configuration, with 4 to 
20 mAdc output signal. Accuracy k1.5 percent 
of full scale. 
Remote instruments used to provide operator 
information shall be equipped with digital 
readouts, 3-1/2 digits minimum. 
Direct reading instruments (i.e., pressure 
gauges, thermometers, etc.) shall be analog 
display, 4-1/2-inch dial, black letters on 
white background, phenolic case and 
polycarbonate lens. Accuracy k5 percent of 
full scale. 
Temperature sensors shall be thermocouples 
selected based on the estimated 
operating/process temperature to be measured. 
A l l  thermocouples shall be installed with 
protecting wells, unless the intended use is 
the monitoring of surface temperatures. 
Materials of construction shall be chosen to 
provide the optimum resistance to corrosion 
and wear, while maintaining economic value 
for the duration of the project. 

Process sensing instrumentation shall be 
directly installed on the dryer or the 
dryer's utility piping whenever conditions 
permit. Remote installation of field 
instruments is acceptable to avoid 
environmental limitations as specified by the 
instrument manufacturer. 
Differential pressure transmitters and 
switches may, at the option of the installer, 
be installed remotely from the dryer 
utilizing instrument stands and racks, as 
well as stainless steel impulse lines between 
the process and the transducer/transmitter. 
Horizontal runs of instrument impulse lines 
shall be sloped at 1/4 inch per foot. 
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Article 2.2, E (Continued) 

Installations sensing liquids and condensing 
gases and vapors shall have impulse lines 
sloping down to the instrument. A l l  other 
installations shall have lines sloping up to 
the instrument. 
Instruments directly connected to the process 
by impulse lines shall be installed with 

maintenance and calibration of the 
instruments without shutdown of the dryer or 
its support utilities. 

e. All instruments and sensors will have affixed 
a permanent stainless steel tag with the 
vendor’s identification number (loop number) 
engraved in 1/8-inch-high letters (minimum). 
The tag may be affixed to the instrument by 
adhesive, screws or stainless steel wire. 

sidewall of the indirect dryer system to 
observe burner operation. The SELLER shall 
design and recommend the sight port 
dimensions, type of mounting, heat resistant 
glass suitable for the operating temperature, 
type of stainless steel shutter, and type of 
purging. 

- 

d. 

\ process isolation valves to facilitate 

f. Sight ports shall b.e installed on the 

4. Operator Controls: 
a. Information and data for the operation of the 

dryer wilr be displayed on a local control 
panel, along with manual controls to start 
and stop the dryer. Controls and displays 
may be supplied as part of the control 
software or as discrete components wired to 
more conventional control/indicating devices. 

b. The operator control station will be NEMA 4 
rating. This will allow the control station 
to be located outside in a potentially damp 
area. 

positioned such that viewing, operation, 
calibration, and maintenance functions may be 

c. A l l  instruments and controls will be 
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Article 2.2,  E (Continued) 

F. 

G. 

i 

performed without physically dismantling the 
instruments and controls. 

5. Codes and Standards: 
SELLER shall comply with the applicable codes and 
standards l.isted in Article 1.2, Paragraph C 
including, but not limited to, ISA S-5.1. 

Electrical Requirements : 
1. See electrical sections in Divisions 15 and 16. 

Structural Requirements: 
1. 

2. 

3. 

The rotary dryer support stations will be 
supported and anchored on concrete foundations 
(provided by FERMCO) which are capable of 
resisting all vertical and unbalanced horizontal 
loads-and forces emanating from the dryer. The 
SELLER shall be responsible for providing 
information concerning the location, magnitude, 
and direction of all equipment forces with 
verifiable calculations stamped by a professional 
engineer licensed in the State of Ohio. This 
information shall be furnished with the general 
arrangement design drawing submittals. 
Information shall be provided indicating the 
expected amount (in inches) and direction of 
thermal expansion for all specified equipment, 
including proposed location of expansion joints, 
expansion devices, support lugs, lateral guides, 
or spring mounts where%needed. 
Equipment/structural design shall provide for 
loads as specified below: 
a. Roof, live load: 20 psf. 
b. Platforms and walkways, live load: 6 0  psf. 
c. Wind load: Velocity pressure shall be 

calculate,d using equation 3 of ASCE 7-93, 
using V = 80 mph basic wind speed and I = 
1.07. Design wind pressures and forces shall 
be in accordance with ASCE 7-93, Table 4. 

d. Seismic load: Use provisions of the Uniform 
Building Code, using Z = 0.13, c = 2.75, I = 
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Article 2.2,  G (Continued) 

1.25, and Rw = reduction factors from Table 1 

16-P. W (total seismic load) shall include 2 

all normal operating contents, piping, and 3 

attachments. 4 

e. Shop drawings shall state the vertical loads 5 

the design. 7 

4 .  Materials of construction shall meet the following 8 

requirements: 9 

and lateral forces used (wind and seismic) in 6 

a. Carbon and Structural Steel: ASTM A36. 
b. Structural Tubing: ASTM A500,  Grade B. 
c. Bolts, Nuts, and Washers: ASTM A325. 
d. Anchor Bolts: ASTM A36; Washers: F436; 

e. Welding Materials: AWS D1.1; E70XX. 

Finish and painting requirements are specified in 
Article 3.3. 

SELLER shall also comply with the applicable A I S C  
and ANSI codes and standards listed in Article 
1.3, Paragraph C. 

Nuts: A563. 

5 .  Welding requirements are specified in Article 2.4. 
6 .  

7. Additional Codes and Standards: 

IO 

I 1  
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23 

H. Design Interfaces: 24 

This section identifies the interface, interaction, or 15 

dryer system. Additional interfaces required by the 27 

SELLER'S design must be clearly identified within the 28 

SELLER'S proposal. 29 

interconnection points expected for the indirect rotary 26 

1. Mechanical interfaces: 30 

Mechanical interfaces required within the indirect 31 

dryer system shall be provided in accordance with 32 

the requirements of this specification. 33 

a. Combustion-air supply fan, inlet flange. 34 

b. Gas supply line header on the burner pipe 35 

skid, inlet flange. 36 

c. Combustion gas exhaust header, discharge 

d. Feed end head, dryer feeder, inlet flange. 
e. Discharge head, product discharge flange. 

flange. 

Date: 10/10/95 
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2.2,  

2 .  

3 .  

H (Continued) 

f. Discharge head, process off-gas discharge 

g. Feed end head, high-pressure water inlets, 

h. Feed end head, sweep air, inlet flange. 

Structural Interfaces: 
The indirect dryer assembly and its supporting 
base frame shall be supplied by the SELLER. To 
support this assembly, reinforced concrete 
foundations and pillars will be supplied by 
FERMCO. Structural support for platforms, 
equipment, piping, etc., included in the system 
shall also be supplied by the SELLER. The SELLER 
shall supply drawings indicating the dimensions 
and location of mounting requirements as well as 
structural loads , vibrational loads, and 
deflections that will be used by FERMCO to design 
and specify the support foundation. 
a. Indirect rotary,dryer system, main support 

frame with anchor bolts. 

flange . 
quick-connect couplings. 

b. Burner piping and instrumentation skid, 
support structure with anchor bolts. 

c. Combustion-air supply fan, base frame with 
anchor bplts. 

d. Maintenance platforms, walkways and 
structures; with anchor bolts. 

e. Feed and discharge ends, support structures 
with anchor bolts. 

Ventilation: 
Feed end head and discharge head of the indirect 
dryer will be located in enclosed rooms (building) 
to be provided by FERMCO per space requirements 
provided by the SELLER. 
cylinder will penetrate into a room. The SELLER 
shall specify the required dimensions for the 
openings. The seals for these building openings 
at both ends will be provided by FERMCO. The 
shrouds surrounding the mechanical seals of the 
indirect rotary dryer in the rooms at both ends 

Each end of the rotating 
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Article 2.2,  

4 .  

5. 

H (Continued) 

shall be designed and supplied by the SELLER as 
specified in Article 2 . 2 ,  Paragraph D, 
Subparagraph 1.f. Shrouds will be vented to the 
plant WAC system by FERMCO to ensure a minimum 
vacuum of - 0 . 3  inches W.C. relative to atmosphere. 

The indirect rotary dryer shall operate at a 
minimum vacuum of - 0 . 5  inches W.C. relative to 
atmosphere at the feed end. The draft will be 
supplied by the process off-gas system to be 
supplied by FERMCO. 
pressure drop across the dryer system. 

The SELLER shall specify 

Electrical Interfaces: 
Interfaces between FERMCO and SELLER 
responsibilities are delineated in the electrical 
sections 15171, 16051, and 16856. 

Instrumentation and Controls: 
A l l  instrumentation sensors mounted on the 
indirect dryer system are the responsibility of 
the SELLER. 

2.3 MATERIALS OF CONSTRUCTION 

A l l  materials shall be new and, unless otherwise specified in 
this specification, shall be in accordance with the following: 

A. 

B. 

C. 

D. 

E. 

F. 

Date: 
Rev. : 

Carbon and Structural Steel: ASTM A36. 

Carbon and Alloy Steel Bars: ASTM A29. 

Copper Wire: ASTM B3. 

Precipitation Hardened Steel: ASTM A564, UNS S17400, 
Type 630. 

Threaded Fasteners: ASTM A307, Carbon Steel. 

Controls and Instrumentation: Per Article 2.2, 
Paragraph E. 

10/10/95 11182 WBS No.: 1.1.1.1.1.3.1 
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Article 2 . 3  (Continued) 

G. 

H. 

I. 

J. 

2.4 

A. 

B. 

i 

~~ 

Date: 

Electrical: Per Divisions 15 and 16. 

Structural: Per Article 2.2, Paragraph G. 

Piping: Per Sections 15060, 15090, and 15250 in 
Division 15.. 

Other materials: .As recommended and specified.by 
SELLER. 

FABRICATION REQUIREMENTS 

General : 
The indirect dryer system shall be fabricated with 
materials, welding processes, and refractory 
fabrication techniques listed herein, and machined and 
assembled in conformance with approved SELLER drawings. 

Welding : 
Prior to fabrication, welding procedures .and welder 
qualifications shall be submitted to FERMCO for 
approval. 

\ cylinder (shell) shall be qualified to conform with the 
requirements of ASME, Section VIII, Subsection B, Parts 
W-26, W - 2 7  and.W-28. 

Welding procedures for the dryer rotating 

1. Welder Qualification: 
Within the previous 12 months, welders and welding 
operators shall be qualified to the actual 
procedures used in fabrication. For carbon steel, 
welders shall be qualified per AWS D1.l. 

2. 

10/10/95' 

Fabrication: 
The edges and surfaces of the parts to be welded 
may be cut to shape and size by mechanical means 
such as-machining, shearing, or grinding, or by 
oxygen or arc cutting. After oxygen or arc 
cutting, all slag and molten material shall be 
removed by mechanically grinding the'edge back a 
minimum of 1/16 inch of parent material before 
welding. All groove welds shall have complete - 

~ 
~ 

A RE: CT oflm334 
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Article 2 .4  (Continued) 

penetration and all welds shall have complete 
fusion with the base metal. 

3 .  Equipment and Tools: 
A l l  tools and equipment used on carbon steel shall 
be free of contamination and foreign matter that 
would be detrimental to fabrication. Wire brush 
material shall be compatible with the base metal. 
Grinding wheels shall be resin bonded. 

4. Filler Metal: 
Filler metals for structural steel shall conform 
to AWS D1.l, Table 4.1.1, E70 Series. Filler 
metals for alloy steel shall be specified in 
accordance with the steel alloy manufacturerls 
instructions. 

Controlled storage and handling of electrodes, 
fluxes, and other welding materials shall be 
maintained. Coated electrodes that have been open 
or unheated in excess of 8 hours shall be used 
only if they are oven heated in accordance with 
electrode manufacturer's recommendations. The 
heat and time shall be maintained and recorded by 
a recording instrument. 

- 

C. Refractories: 
The refractories shall be installed at the site. The 
SELLER may utilize a subcontractor for refractory 
installation, but must retain responsibility. The 
SELLER shall provide a refractory design and 
installation plan for FERMCO review and approval. 
SELLER may propose the option of using pre-installed, 
flsoftff refractories. 

The 
~ 
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. .  

PART 3 EXECUTION 

3 . 1  TESTING AND INSPECTION 

A. General : 
The SELLER'S quality control department shall be 
responsible for ensuring that the equipment components 
and accessories are shop inspected during fabrication 
and sub-assemblies functionally tested prior to 
shipment to prove compliance with the requirements of 
this specification. 
be submitted to FERMCO. 

Inspection and test reports shall 

B. Integrated Plan: 
The SELLER shall submit and maintain a detailed plan 
with schedule for manufacturing, inspection, and 
testing. The plan shall be submitted to FERMCO for 
approval prior to fabrication. FERMCO reserves the 
right to designate Ilsource inspection hold points" 
which shall be incorporated into the plan at no cost. 
The hold points shall define the specific operations in 
the fabrication or inspection sequence that are to be 
witnessed by FERMCO or their authorized representative. 

C. Witnessing and Notification: 
FERMCO reserves the right to witness the shop 
inspection and. tests and, therefore, shall have access 
to the SELLER'S facilities during fabrication, 
inspection, and testing of equipment or components. 
The SELLER shall notify FERMCO at least 7 calendar days 
prior to dates on which inspection or tests at the 
SELLER'S plant, or at the site during installation, are 
to be performed to maintain the SELLER'S manufacturing 
or shipping schedule. 

D. Proposed Procedures: 
The SELLER shall submit proposed inspection and 
acceptance-test procedures to FERMCO for approval. 

E. Weld Inspection: 
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Weld inspection procedures and- Non-destructive 
Examination (NDE) welding inspector qualifications 
shall be submitted to FERMCO for approval. 
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Mticle 3 . 1  (Continued) 

1 ,- . . 2. 

F. 

G. 

Date: 
Rev. : 

1. Steel and Alloys: 
All NDE shall be per AWS D1.l with acceptance 
criteria per either Section 8 or Section 10, if 
applied to tubular products. All welds shall be 
100 percent visual and either magnetic particle or 
liquid penetrant tested. Ten percent of each 
welder's welds shall be radiographed for the full 
length. All shell weld intersections shall be 
radiographed to clearly show at least 2 inches 
each side of the intersection. 
shall be traceable to each weld joint. 

The SELLER shall ensure that the methods of 
inspection meet the steel suppliers' special 
instructions given for welding on components that 
will be subjected to cyclic temperature 
conditions. 
accordance with the requirements of ASME Section 
VIII, Subsection B, Part UW, "Inspection and 
Tests,I1 and referred part of Subsections A and C. 
All welds shall be 100 percent visual and either 
magnetic particle (MP) or liquid penetrant (PT) 
tested according to the requirements of ASME 
Section VIII, Appendix 6 ,  for MP and Appendix D 
for PT. Applied procedure must be performed in 
accordance with the requirements of T-150 of 
Section V. 

The NDE inspectors shall be qualified to actual 
NDE procedures used in accordance with AWS Q C l .  

Inspection reports 

2. Dryer rotating cylinder (shell) : 

- All NDE shall be performed in 

3 .  NDE Welding Inspector Qualifications: 

Weld Repair Procedures: 
All weld defects shall be repaired in accordance with 
repair procedures submitted by SELLER and approved by 
FERMCO prior to use. The welds shall then be rewelded 
and the repaired welds shall be completely retested in 
conformance with the approved testing method. 

Tolerances: 
Cylindrical tolerances and metal fits shall be in 
accordance with ASME B4.1. The mating parts described 
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Article 3 . 1  (Continued) 

with a class of fit shall be machined to the limits 
specified therein. 

3.2 EQUIPMENT IDENTIFICATION 

Equipment shall be identified with a 16-gage stainless 
steel tag measuring not less than 2 inches by 4 inches, 
stamped with the equipment tag number. Letters and 
numbers shall be a minimum of 1/4-inch high for 
readability. 
and shall be welded to the equipment. 
numbers shall be indicated on the equipment list to be 
developed by the SELLER. 

The tag shall be prominently displayed 
The equipment 

3 . 3  

A. 

FINISH AND PAINTING 

SELLER shall furnish with the bid all information, 
procedures, and requirements with regard to painting 
and special coatings of the equipment included in this 
specification. Work shall include surface preparation, 
primer, and special coat applied in the shop, and field 
touch-up of shop-applied primer. The SELLER shall 
specify a minimum dry film thickness per coat according 
to applicable standards. The SELLER shall also specify 
different colors for each top coat. 

B. 

C. 

I 

Before commencing work, SELLER shall select the proper 
coating for the anticipated surface temperatures and 
shall submit to FERMCO for approval a complete list of 
special coating materials to be used. SELLER shall 
also submit printed manufacturer's data and 
recommendations of the special coatings relating to the 
requirements for surface preparation, thinning, mixing, 
handling application, and storage of material. 

Unless otherwise specified by the SELLER, the following 
surfaces shall be 'excluded from receiving special 
coatings: 
1. Stainless steel. 
2. Glass. 
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Article 3.3 (Continued) 

3 . 4  

A. 

B. 

Date: 
Rev. : 

3 .  Exposed carbon steel and alloys subject to wear, 
flexure, or close fits (e.g., wheel treads, wheel 
track, cams, bearings, bearing shafts and 
housings, retaining rings and grooves, cylinder 
rods, chains, sprockets, pins, gears, pulley 
grooves, screw threads, springs, etc.) 

PRODUCT DELIVERY AND ACCEPTANCE 

Packaging: 
1. Preparation for Packaging: 

A l l  materials shall be cleaned to remove all 
chips, slag, weld spatter, and all visible oil and 
grease prior to shipment. 
equipment preparation and inspection at the 
SELLER'S site, the SELLER shall ensure secure 
packaging to prevent shifting and damage during 
transport. 

2 .  Packaging : 
Boxes, crates, and packages containing the 
equipment shall be clearly labeled with the name 
of the equipment, tag number, weight, pick-up 
points, and any other information required to 
properly identify and safely handle the items 
during shipping and storage. The components shall 
be packaged and protected to prevent corrosion, 
entrance of foreign matter, damage, and loss 
during shipment. A l l  openings (including the 
rotary shell) shall be covered, capped, or plugged 
to prevent ingress of foreign material during 
shipment and storage. Exposed screw threads shall 
be protected with plastic caps or plugs. 
phase inhibitors (VPI paper) shall be used in 
boxes or crates. The vapor phase inhibitors shall 
not be used internal to the equipment. A l l  
shipments shall be accompanied with an itemized 
packing list attached to each shipping container. 

After completion of 

Vapor 

SELLER'S Instructions: 
The SELLER shall submit to FERMCO for approval 
procedures for cleaning, handling, inspecting, 
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Article 3.4 (Continued) 

repackaging, and storing the components at FERMCO's 
site before installation. Packages may be stored 
temporarily indoors or outdoors at - 3 0  degrees F to 120 
degrees F and-at any degree of relative humidity. 

C. Receiving Inspection: 
FERMCO will receive and inspect packages containing the 
indirect dryer system components to verify the contents 
and to check for possible damage during shipment. 

D. Handling and Storage: 
FERMCO will be responsible for safe handling and 
storage of the indirect dryer components (assemblies) 
in accordance with the supplier's instructions. 

' 

Multiples shall be stored together in a group lot. 

3.5 ERECTION AND INSTALLATION 

The indirect dryer system, with the exception of the 
refractories, shall be installed by FERMCO in the plant 
area designated for the dryer system (see the General 
Arrangement Drawing in Appendix 4 ) .  The overall site 
plan will be prepared to meet the SELLER'S design 
requirements. 
footings for the facility will be in place at the time 
of the indirect dryer installation. 

All the foundations and building 

- A. The indirect dryer system installation shall be in 
accordance with the following paragraphs: 
1. A l l  components of the indirect dryer system shall 

be assembled under the responsibility of the 
SELLER at the site in accordance with the schedule 
and the performance plan included with the terms 
and conditions. 
FERMCO shall be responsible for all transport, 
cranes, and equipment for installation and 
erection of the dryer system. 
FERMCO is responsible for coordinating the 
erection and installation to correspond with other 
facility construction and to notify the SELLER 30 

2 .  

3 .  

f 
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Article 3.5 (Continued) - 

3 . 6  

- A. 

days in advance of scheduled indirect dryer 
installation. 

supports and coordination with the SELLER for the 
interfaces before and during erection. 
The SELLER shall be responsible for the 
installation of all refractories and proper 
refractory curing. 

4 .  FERMCO is responsible for structural concrete 

5. 

FINAL ACCEPTANCE METHODS 

Preconditions: 
Final acceptance of the installed drying equipment 
shall be determined by subjecting it to an acceptance 
test. The acceptance test is to take place after the 
following preconditions are satisfied: 
1. All inspections and mechanicalLfunctiona1 tests 

shall have been completed per specified 
requirements (Article 3.1) . 

2. A system operational readiness check shall have 
been performed, and it has been determined that 
the system is ready for start-up. All safety 
features shall be functional. 

FERMCO using the formulas in Appendix 5 ,  Table G. 
Feed for the acceptance test shall be made up of 
the following weight parameters of the surrogate: 

3 .  The dryer surrogate feeds shall be prepared by 

Feed 
Surrogate 1 
Surrogate 2 
Surrogate 3 
Surrogate 4 

- wt% 
30 
30  
20 
2 0  

Moisture content in feed and the product as well 
as the required evaporation rate shall be in 
accordance with the requirements specified in 
Table A. 

are available. 
4 .  Adequate utility supplies (electric, air, fuel) 
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Article 3 . 6  (Continued) 

I 

Feed 

Moisture Rate 
Content (tons/hr) 

(dry basis) 

30% per SELLER 

150% per SELLER 

. .. . 

Product Off -Gas 

Moisture Entrained Evaporated 
Content Solids Water 

( lbs/hr ) (tons/hr) 

10% per SELLER 4.2 

10%. per SELLER 4.2 

i 

Test 
Runs 

1 

2 

5. The off-gas handling system shall be ready to 
maintain the proper pressure (vacuum) in the 
dryer. 
The Acceptance Test Plan and Acceptance Test 
Procedures have been prepared and agreed to by the 
'SELLER and approved by FERMCO. 

6 .  

Table A - Feed and Product Moisture Contents and 
Evaporation Rates for Acceptance Testing 

B. Methods of Acceptance: 

1 1  

12 

13 

1 16 

17 

18 

19 

10 

Acceptance of the equipment shall be based on 'its ability 
to successfully perform the acceptance tests at the 
specified conditions within the specified ranges and 
limits. The methods shall include the following: 
1. 

2. 

3 .  

Demonstrate that the equipment is capable of drying 
the feed from the specified feed moisture content 
to the specified product moisture content at the 
specified evaporation rate (see Table A). 
Demonstrate maximum push-through capacity of wet 
feed (tons/hr). 
Demonstrate the capability to adjust the feed rate, 
residence time, and heat transfer conditions as 
required for each test run. 
Demonstrate continuous 3 hours of steady-state 
operation for each test run. If the steady-state' 
condition is interrupted due to a mechanical or 
other problem, the test shall be restarted and run 
at steady-state for a continuous 3 hours after 
correction of the problem. (Note: Steady-state is 
achieved when the rate of solids fed to the dryer 
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.A* 
1- 

Parameter 

I. 

Limits 

Article 3.6 (Continued) 

Furnace Skin Temperature 
Moisture Content of Feed 

Moisture Content of Product 

Feed Rate 
Entrained Solids in Process Off-Gas 

equals the rate of solids leaving the dryer, and 
targeted product moisture content is achieved.) 

4 .  Demonstrate control of (1) furnace temperatures 
(each zone if applicable), ( 2 )  residence time, 
( 3 )  feed rate; and demonstrate that the seals meet 
specification requirements. 

5. Demonstrate the mechanical performance of each 
component of the drying equipment to prove that the 
components and materials of construction will 
withstand the conditions at the specified design 
parameters (e.g., temperatures, pressures, thermal 
loads, mechanical loads, processing rates). As 
part of this demonstration, the parameters listed 
in Table B will be measured. The acceptable limits 
for those parameters, if applicable, are also 
listed in Table B. 

e125 'F 

Table A value *2 .5% 

Table A value &2.5% 

Table A value k 2 . 5 %  

Table A value k2.5% 

Table B - Acceptance Limits for Dryer Parameters 

END OF SECTION 
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REQUIREMENTS/INSTRUCTlONS FOR FEMP SUPPLIERS 
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The suootier must iaenov eacn item. oacmge. or container of limitea 
sheif.ltfe matemi ntn its cure or manuhcture aatc mat-life exoiration 
dau. nongc rmoclature ana humiarty. ana s m a l  nanalinganainons. 
In aaernon to me usual tdmtihuaon r,eauiremmo ot name. oan or cwe 
iumcer socclnonon numow. wpe. sue. auanm. ex .  This iaemhunon. 
'nauaing soectai nmaltng anamong. must M recornea on cenrttuuons 
ana snioment aocurnmts tor tne rnatmal. 

'Matemu Socufiutrons' The crmfiution m u s  ammv eacn item 
!aoriuted ana reference me marenais uyo 10 me ASME k a o n  marerial 
drsgmmrm Em &anan musf conutn mesgnaarreor a resmnstoie 
reorcyntlow d me suaoua. 
uuBwnoR PmEDUPL 
The suoolier snail SUDIIIR nn olioratton oroeedurc that demonmates 
traceaoilttv to Nannai 8uruu on Stanoaras It snarl bc aooituoie !o ai 

IOEIITIFICATATION OF SHELF-CIF€ M T E R I A L S  INSTALLED IN 
AN ASSEMBLY 
a rhe suooiier mus turntsn cure date. assemoly aate. cart name and 

numcer. comwuna numow ana manutacrurn taennhunon itf 
dtffermr trom oan numoert tor oam (synmeuc or naturall insatlea in 
asymmtes aetivcrea unanmts o m m ~ m o a c r u q r  This intormanon 
mw oe laentifiaok wctn me asemnly. ana unen aooiiuOle. uctn 
Dam uttnin me assemoty to wnicn ir aooitcs 

I n s w o n .  t c n  ana measunnq eauioment rpcd ov tne wootier i: 

conruncnon uttn nnr artonnea unaer inis mmct 

Suooiier mall suomn rmtm cerntiutron of his comoiiancc airn 
s~fiunons ana cnmauai reauiremcno. The cemttuaon m u :  
retermce tne t o i b n g  [a. mrougn 0: 
a. The cemftute snall i d m f y  me ourchasa matMai or eautomenr 

ourcnase omer or s u o c ~ v u f  numoer \ 

8. The cernfiute snall taefloty tne ourcnasal material or eauiornen- 
soectttunon. soecifiuuon cnanqu. aatven or aeYtations aooitc3oie 
10 the suotecr matemi or muioment 

L Iheccrnticate snail 1dennl-v any orocurememrmuirernenIf tnat ?ave 
not bein m a  rogmnn wrn an exoianaaon ana the ineans e a r  

resolving the noncontormance. 
3 The centfiute snatl be anesrcd to bv a wmn -no IS  resoonstole 

tne auaiity aswince tuncnon 
e The cerrttiure svstem ~nciuainq ;ne oracwure IO oe tollowea in i i h  

O U I  a Suooiter Cemtiure snail be aescrrM in me suooiier s auaiir, 
dssurance program 

0-23 SUPPCJER C E ~ F ~ U ~ O R  

SERIALIUTlON 
:he suooiter musr serialize Dam. comwnentf. su0assernoiies. ana 
aumaltes. as reautred by erawtngs. soectfiutions. and/or orocuremeflt 
gacxaqe. The serial numoers must ne as given eisewnere in me contram 
Nhen two or more seriaitzed oam are lonw in an assemolv. a list oi eacn 
3~5emolv rerial numwr witn pan numaen. cnanqe leften. and 
z3moonenr serial numoers mun De suomtnw. 

ihe suooiter rnus witnnoia  sniomenr of ~temf covered Ov Inis COntraCt 
~ n t i t  [ne 'Suootier duality Retease' (Form f S . i  2643) isaoorovqov me 
:ognuanr F ERYCO Ouaittv Reoresentarivc or nis aesignet. A coov or tne 
Setease musr oe suomtfteo to FERYCO. 

(I) SUPPLIER QUAUR RELEASE . FERYCO 

2 



STAWOAKO ElGlNLERlMG REQUIREMENTS 

E.i E3ClWEERIIG ORAWMGS 
Engineering arawings. aaqrams. onns Ana soeunouons IS reauira ov 
aooIicaoie suocontracv ourcnasc araw an Form i3-F.267i  'Sbnaara 
3cauirernenrs tor FEYP Suoo1icrs- must oe subminee fo the ourcnaser 
n acc?raance rirn scneaule ana tor ourwse inaiufea In aoolluore 
:orm 3ocumcnts reauirea musf ne laentilied in a manncr tnar orowaes 
Dositwe. correianon wltn matenas. Items or serwces sMcitied in tnis 
wrcnase conrrac. 

The suooiier must oroviae to rnc Durcnaser 
3 .  Graons lnaiuung cnaraacnmc cum= pcrmrmanwten c u l ~ e s .  

soerannq r ~ r v e s  or cnrrmve curves. in a m a a n c e  wan SCnCaUIC 
3na tor me ourme m o m  on aooliuote ionn i3-i-2672. 'Shnoiro 
.?eawremcnu for FEPP Suooiien'. 

-':;~ 3. Engtnmtnp caicutaiions ana, analyses 1i.c. amgn analrss. mm 
: maivsis. single failure anaivsis ana taiiurc mwe anaivsisl in 

accoraance wrtn scneauie ana for tnc our#uc mown .on tne 
..- ." . aooiicme Form. 

, 

5 - 2  CURVES AN0 ULCUUTIONS 

*.:. 
I- 

Oocumcno aescnm In a. and 8. amt. musf 8e idcmhcd to omiac 
omiitvc conemon witn awticaole matertak items or YMUS soccihed 
In tnis conma 

!he suooiief must oraviae to tne ourcnaxr 
a. joeciai toot list or recommended soarc turn list as lnaiuled om 

aooiicaoie Form ij-F.2672. 'Sbnaara Reouirerneno tor FfYP 
Suooiicn ' 

:. Manuals related !a installanon. maintenance or ooeranon o! i t emu  
svsrems soeciliw 'n Inis Ourtnase c o n m a  

1-3 PARTS LISTS AN0 MANUALS* 
a- 

E-4 OTHER 
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SELLER DRAWING AN0 DATA SUBMITTAL REQUIREMENTS 

1 ~ 0 SUBMITTAL INSTRUCTIONS 

1 . 1  

1 . 2  

1 . 3  

1 . 4  

1 :  
I . d  

Drawings, documentatlon and instructlon manuals shall be subml tced 
in accordance with the requirements o f  this speciflcation, 
equipment specification, Seller Drawing and Data Commitment Form. 
and Purchase Order/Contract requi rements. 

the 

Drawing and documentatiop submi ttal s shail be accomoanied by 3 
transmittal letter. The transmittal lector shall snow ine 
following: 

1.2.1 Project Name 

1.2.2 Project Numoer 

1 . 2 . 3  Purchase Order or Requisition Number (whichever 1 s  
applicable). 

I 

i . 2 . G  Eauioment Tag Numoer. 

1 . 2 . 5  Document identification numoer. : ] : : e .  rov1s;on numoer. i n c  
aate. 

1 . 2 . 5  Seller's aescription ana quantities o f  liems s2n;. 

! . 2 . 7  Seller's "Master L i s t "  ( 5 2 0  1.5 below). 

Drawinas, tocnnlcal documentation and 1ns:ruc:ion manuai s s n a i :  3s 
a l r x i 2 d  to: 

Mal 1 ina Address Shioo!na Address 

FERMCO FERMCO 
P 0. Box 398704 7400 W i  1 ley Road 
Cincinnati, Ohio 45239-8704 Fernald. Ohio 45030 
Att: C R U i O o c u m e n t  ConLrol At::CHUl Document Control 

The auantiiy of 'nstruction manuals to be provided snall De as 
listed i n  FERMCO's specification and "Seiler Drawlng ana Data 
Commitment Form" (Form E - 2 1 2 ) .  I The manuals shall be I n  durable 
covers with project identificatlon on the front cover and splne 

FERMCO's requirements a s  s h o w n  on the "Seller Drawing ana Data 
Commitment Form" snail be cross referencod by the S$ller on a 
"Master Lis;." 

. 
This "Master L i s t "  shall identlfy all drawings and 
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FERMCO 

data that the Seller i s  providing and the FERMCO requirement that 
it satisfies. 
drawi'ng number, title, revision identification and date. 

All drawings to be submittzd shall be listed by 

1.6 The Seller shall submit to FERMCO all drawings and data on or 
before the date- soecified and as mutually agreed uoon on the 
"Seller Orawing and Data Commitment Form." If Seller is unaole t o  
meet the required submittal date, Seller must notify FERMCO a t  
least 15 working days (3 weeks) i n  advance'and commit to a new 
submittal date to the satisfaction o f  FE2MCO. 

1.7 Large drawingsldata shall be rolled and sent in mailing tuoes. 
Drawing size o f  30" x 4 2 "  are preferrea. The minimum acceptaole 

be included inside the tube. 
. drawing size i s  2 4 "  x 26". A copy of ;he transmit;al letter snall 

Certified for Construction (CFC) and As-auil t drawings shali be 
suOpl led as dry erasable My1 ars (30" x 42") unless atnerwi se  
srated i n  the soecification or a o o r o v o d  3y CERMCO. Orawina 
ripraducibi2s s n a l ;  n o t  3e 'Oiced. i n  acai;;on. - r L  ano A s - 3 u ; ' :  
arawings snall be on floppy d i s c  in ! n t ? r g r a o n  CAD f o r m a t .  

i.3 Documents suomitted t o  FE2MCO will oe reviewea for  comoieceness 

^ - e  

and comoliance with requirements o f  Section 1 1 above Drawings. 
data sheets, manuals and other aocuments suopl led wiil De returnea 
f o r  corrections if information thereon i s  incomolete. incorrect or 
o f  unacceptaole quality 

-- A i l  aocuments submicrsd :a kt3MCO Hili 3e teturned t 3  :ne S*i;?r 
marked as i o i  jaws : . .  

Ins i r u c t  i on n n i i  ni :i on 

A P roc eod 
8 Proceed with fabrication. Change 

C 00 n o t  proceed. Change drawingsidata a s  

IO Information Only 

drawingsldata as noted and resubmit. 

noted and resubmit. 

For all documents that receive an " A "  or "IO" authorization, a 
copy o f  the transmittal will be mailed or FAXsd t o  snow the 
authorization. Copies of the documents will not be attacned. 
Seller s h a l l  then stamp the documents "Czrti fled for Construc;ion" 
and re-send them to FERMCO (see 1.7 above). 

A 1  1 documents returned with "8" or "C" instruct i o n  shall be' - 

eooass 
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resubmitted 'by the Sel ler with corrections as requestea on the 
document. !n the event o f  disagreement, the Seller snall contact 
FERMCO immediately to resolve differences. Acceptance o f  changes 
shall not relieve Seller o f  any contractual obligations to FERMCO. 
Once the documents are resubmitted by the Seller and approved by 
FERMCO,, the Seller shall stamp the documents "Certified For 
Construction" and re-send them to FERMCO (see 1.7 above). 

To accelerate flow o f  information, major comments on drawings ana 
data submitted may be confirmed by telex in addition :o returning 
marked-up copies to the Seller. 

1.9 Unless otherwise specified i n  writing by FERMCO. all aocuments 
returned to Seller with comments must be resuomitted t o  FE2MC3 
within ten 110'1 workina d a v s  after receipt by Seller 

Seller as-built drawings shall be stamoed "Final A s - h i i t  Orawlno" 
and submitted to FERMCO (see 1 . 7  aaove). 

1 . 1 0  

30CUMENT QUALITY 2E!IU!FIEMENTS 
i 

All suomittals o f  aocumentation shall meet the 'oilowing aua:ity 
reauirements and be suitaole for microfi lrn reDroauctlon 

2 . !  Legibility and contrast o f  the documents snall be sucn that every 
iine, numoer, letter and character snail be clearly lsgiai?. 

Jenroductive quality shall be of such c:arity chat a tnira 2 . 2  aeneration CJOY will meet  :he legibiiity vequ;rement; ~r - .  . tm Z 

2 . :  Oocumentation snail be typed and arranged in a neat 2 r j g r e s s ; o n a i  
manner. 

2 . :  Documents, when applicable, shall contain a table of cJnt2ntS. 
l i s t  of figures, and tables o f  applicable, reference or 
complementary aocuments. 

END OF SPECIFICATION ' 
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. L  
, . . .  

DATA SHEET 
INDIRECT ROTARY DRYER 

SELLER to fill in infomation marked with a a * . f r  

A. Dryer Section Duty Requirements 

1. 

2. 

3 .  

4 .  

5 .  

6 .  

7. 

a.  

9. 

Feed Rates 
a. #1 Feed (Crushed/Shredded Waste, lbs/hr) 34,900 
b. #2 Feed (Filtered Cake, lbs/hr) 18,650 
c. #3 Feed (Slurried Waste, lbs/hr) 15,000 

Feed/Product Moisture Content (%DB) 
a. #1 Feed 
b. #2 Feed 
c. #3 Feed 

Water to be Evaporated 
a. #1 Feed (lbs/hr) 
b. #2 Feed (lbs/hr) 
c. #3 Feed (lbs/hr) 

. 45/10 
lOO/lO 
150/10 

a ,  400 
a ,  400 
8,400 

Feed Composition See Amendix 5, Section 5.2 

Feed Screen Analysis See Armendix 5. Section 5.3 

Feed General Nature (Yes/No) 
a. Sticky 
b. Plastic 
c. Abrasive 
d. Corrosive 

Yes x No 
Yes x No 
Yes x No 
Yes x No 

Feed Temperature Ambient 

Dried Product Temperature Max. OF 200 - 250 

Dryer Process Off-Gas 
a. Flow (SCF'M) * 
b. Temperature (OF) * 
c. Gas composition (as estimated by SELLER 

based on given feed composition in 
Appendix 5, Sections 5.2 and 5.3) 
1) Inorganic solids 

2) Inorganic gas ( %  by volume) * 
(entrained, lbs/hr) * 

(a) HzO 
(b) SO, 

Date: 10/10/95 
: A RE: CT QEBQS2 
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10. 

(c) NO, 
(d) HF 
(e) COz 
(f) Others 

3 )  Organics (volatilized) * 
Comonent - PPM 

4 Sweep/air (cocurrent ) 
a) Inlet Flow SCFM 

b) Outlet Flow SCFM 
Temp OF 

Temp OF 

Yes x No 
* 

Thermal Conditions 
a. Dryer 

1) Rated Thermal Capacity (Btu/Hr) 
2) Heat Transfer coefficient 

Btu/ftz(heated shell) /hr/OF 
3 )  Water evaporation (max.) 

Lbs/ft2(heated shell) /hr 
b. Furnace 

1) Furnace rated capacity 
2 )  Heat load, btu/ft3 (furnace) /hr 

c. System Overall Heat Efficiency % 

* 
* 
* 

t 

* 

t 

t 

B. Design Data 
1. Dryer 

a. Shell 
1) Length-Inside diameter (ft-in) * 
2) Length-Heated section (ft-in) * 
3 )  Length-Cooled section (ft-in) * 
4) Number of support stations 
5 )  Length-Cantilevered section 

(a) @1 feed end (ft-in) * 
(b) @ discharge end (ft-in) * .  

6) Length-Overall (ft-in) * 
Shell wall thickness: 

Material of . 
( f t - in) Construction 

1) Under girth gear * * 
2) Under raiding ring * * 
3 )  Height feed spirals f 

b. 

Date: 10/10/95 Appendix 3 WBS No.: 1.1.1.1.1.3.1 
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4 )  Height flow 
disturbers 

5 )  Weight ( l b s )  
(a) Steel shell only * 
(b) Complete w/gear, rings * 

c. Riding rings 
1) Straight face riding ring: Material' 

(a) Ring O.D. (ft-in) Tolerance * (in)* 
(b) Ring I.D. (ft-in) Tolerance * (in) * 
(c) Face Width (ft-in) * 
(d) Weight (lbs) 

2) Beveled face riding ring: Material 
(a) Ring O.D. (ft-in) Tolerance f (in) * 
(b) Ring I.D. (ft-in) Tolerance f (in) * 
(c) Face Width (ft-in) * 
(d) Weight ( l b s )  * 

.d. Material of construction 
1) Shell * 
2) Riding Rings * 

(a) Straight face * 
(b) Beveled face * 

e. Drive assembly' 
Gear ratio * 
Mechanical efficiency ( % )  
Manufacturer 
HP rating * 
AGMA service factor * 
Center distance (ft-in) * 
Shell (installed) centerline 
tolerance (in.) 

GIRTH GEAR PINION GEAR 
Pitch dim. (ft-in) * * 
Face width (in.) * * 
Working depth of 
tooth (in.) 
Whole depth of 
tooth (in.) 
Number of teeth 

* * I 

Material of 
construction 
Weight (lbs) 
Mounting 

1 Attach description and 
type of drive assembly 

component data sheet if any other ' 

is proposed by the SELLER. 

Date: 10/10/95 Appendix 3 WBS No.: 1.1.1.1.1.3.1 
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20 1 
21) 
22 1 

15 1 

Date: 10/10/95 
Rev.: A RE: CT 

Lubrication: Type* 

Enclosure : Type* Size (ft-in) 
Wall thk. (in.) Material* 
Seal : Type* Material* 
Pinion Shaft: Indicate whether separate or 
integral 
(a) O.D.  at pinion gear (in.)* 
(b) O.D.  at bearings (in.) 
(c) Pillow Blocks: 

Type/Make 
Manufacturer 
Bearings type 
Lubrication type* 
Seal type* 

Reservoir capacity (gal. ) 

- 

Material of Construction Weisht (lbs 1 
Shaft * 
Pillow blocks* 
Pinion drive enclosure* 

Couplings* 
reducer: 
Overall reduction ratio * 
Mechanical efficiency ( % )  
Manufacturer 

AGMA Service Factor * 

- Hish SDeed Side Low Speed Side 

HP rating * 

Hish SDeed Shaft Low SDeed Shaft 
Diameter (in) 
RPM 
No. of shaft connections 
Lubrication 
(a) Gears (oil/grease) 
(b) Bearings (oil/grease) 
Oil reservoir capacity 
Grease fittings 
Bearing types 
Bearing designed 
life expectancy 
Housing type 
and arrangement 
Materials of construction 
(a) Gears 1 

(b) Shafts 
(c) Bushings 
(d) Housing 

Appendix 3 WBS No..: 
5 of 10 ERA/CRU 

1.1.1.1.1.3.1 
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g. Drive Motor: Ref. electric motor data sheet in 

h. Pinion drive assembly base frame: 
Attachment 1 of Section 15171*. 

1) Type of construction* 
2 )  Size (ft-in) 
3 )  Number of anchor bolts ( l b s )  
4 )  Load per anchor bolt ( l b s )  
5 )  Weight ( l b s )  * 

2 .  Dryer support stations: 
Number Type 
a. Support stations with carrying rollers only 

1) Carrying roller: 
(a) Number per sta.* 
(b) O.D. (in) * 
(c) Face width (in)* 
(d) Mounting on the shaft 
(e) Material of construction* 
(f) Weight (lbs) * 

(a) Type and make * 
(b) Bearings, type & size (ft-in) 
(c) Lubrication 
(d) Seal 
(e) Material of 

Construction * 
(f) Weight ( l b s )  * 

2) Pillow Blocks: 

b. Support Station w/carrying and beveled roller: 

(a) Number of rollers/station* 
(b) O.D.  (in.) * 
(c) Face width * 

(d) Mounting on the shaft 
(e) Material of - 

Construction * 
(f) Weight (lbs) * 

(a) Type and make * 
(b) Bearings, type & size (ft-in) 
(c) Lubrication 
(d) Seal 
(e) Material of 

Construction * 
(f) Weight (lbs) * 

1) Carrying roller: 

(in.) 

2) Pillow Blocks: 

3) Thrust roller: 

Date: 10/10/95 
Rev.: A RE: CT 

(a) Number of rollers/station* 
(b) O.D. (in) * 

-~ ~ 

Appendix 3 WBS No.: 1.1.1.1.1.3.1 
6 of 10 ERA/CRU NO.: 1/P0:145 



... 

4) 

(c) Bevel face width (in. * 
(d) Mounting on the shaft 
(e) Material * 
(f) Weight (lbs) * 
Thrust bearings: 
(a) Type & Size (ft-in)* 

Material * 
(b) Housing: Type Material 
(c) Tie Rods: Size (in) Material 
(d) Weight of housing & 

bearing assem. (lbs) * 
c. Base frames: Station a. Stat ion b . 

1) Type of construction * * 
2 )  Size (ft-in x ft-in) * * 

5) Weight (lbs) * 

1) Designed to Support Yes No- 
(a) Support station a. * No- 
(b) Drive assembly * No- 
(c) Furnace * No- 
(d) Support station b. * No- 

3 )  Number of anchor bolts 
4) Load per anchor bolt (lbs) 

* 
d. Main frame: 

2) Pattern of foundations, every (ft-in) 
3 )  Overall length (ft-in) * 
4) Width (ft-in) * 
5) Static forces 
6 )  Dynamic forces 

3 .  Dryer feed head: 
a. Type of Construction: 

I 

*O.D. Thick Weight 
(lbs) (Ft - in) (in. 1 *Material 

1) Width/Length (ft-in) Cylinder* 
2 )  No. traveling wheels* 
3 )  Center line wheels (ft-in)* 

1) Feeder (sq. flange) 
2) Water lines 
3) Sight port 
4) Camera port 
5 )  Pressure tap 
6 )  Sweep air inlets 

b. Connections Outline Dimensions (ft-in) 

Date: 10/10/95 Appendix 3 WBS No.: 1.1.1.1.1.3.1 
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4 .  Dryer discharge head: 
a. Connections Outline Dimension (ft-in) 

1) Connection to shell 
2) Process off-gas 
3 )  Product outlet 
4 )  Manway 
5 )  Camera port 
6 )  Sight port 
7 1 Thennocouples 
8 )  Grab Sampler 

5. Dryer seal: 
a. 
b. 
C. 

Manufacturer * 

General Description * 
Type * 

d. 

e. 
f. 
g. 
h. 
i. 

j. 
k. 
1. 

m. 
I 

~ 

Material': 
1) Seal * 
2) Body * 
3 )  Rub Ring* 
4 )  Springs* 

I 

No. of Springs Load Per Spring. lbs 
Start-up Torque Due To Seal Drag, lb-ft 
Running Torque Due To Seal Drag, lb-ft 
Seal Design Pressure Differential, in. WC 
Approx. Air inleakage per seal: 

0 0.5 in. WC pres. diff., cfm 
0 2.0 in. WC pres. diff., cfm 

Operating Speed Range, rpm 
Expected Working Life of Seal Material, mos. 
Approx. Time req'd to Remove & Replace Seal, 
man hrs. 
NOTES : 

C. Furnace 
1. Number of zones * 
2 .  Number of burners/zone * 

3 .  Shell material of construction* 
4. Dimensions : 

. .  (see burner data sheet) 

a. Inside diameter (hot face) * 
b. Refractory inside diameter * 
c. Shell thickness 
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e 5 .  Design 
a. Shell split vertically* Yes No 
b. Shell split horizontally* Yes No 
c. Shell section horizontal length (ft-in) 
d. Number of sections * 
e. Overall furnace inside length (ft-in) * 
f. Overall furnace outside length (ft-in) * 
g. Total height (ft-in) 
h. Sections are flanged* Yes No 
i. Refractories: 

1) Refractory brick 
Type 
Thick (in. ) 

Type 
Thick (in.) 

3 1 Insulation 
(a) Fiberboard 
(b) Type 

2 )  Ceramic fiber 

* 

* I 

* 
+ 

(c) Thick (in.)* 
j. Brick/ceramic fiber properties 

1) Chemical composition 
2 )  Bulk density 
3 )  Cold crushing strength 
4 )  Modulus of rupture 
5 )  Thermal expansion 
6 )  Porosity 
7) Thermal conductivity 
8 )  Thennal shock membranes 
9) Specific heat 
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DATA SHEET 
BURNERS 

Item No. 
Quantity 
Manufacturer 
Manufacturer's Model No. 
Type Fuel (see Article 2.2, 

Max. Rated Output, btu/hr 
Turndown Ratio 
Size: (Attach Catalog Cut) 

Paragraph C, Subparagraph 1.r) 

Fuel Inlet, in. 
Comb. Air (primary) Inlet, in. 
Pilot Air Inlet, in. 
Pilot Gas Inlet, in. 
Comb. Air (secondary) Inlet, in. 
Fuel Nozzle Orifice, in. 

Supply pressures: psi 

* 
* 
* 

Natural Gas 
* 
* 

* 

Fuel maximum* minimum* 
Comb. Air (primary) maximum* minimum* 
Comb. Air (secondary) maximum minimum 
Atomizing Fluid maximum minimum 
Pilot Gas 

Fuel maximum* minimum* 
Comb. Air (primary) maximum* minimum* -L. 

Comb. Air (secondary) maximum* minimum* 
Pilot Gas * 

Length of Flame, in. maximum* minimum* 
Scanner: No. per burner * 

Materials: 

Fluid flow Rates: lbs/hr 

Type 

Body 
Nozzle 
Tiles 
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APPENDIX 4 

DRAWINGS AND SKETCHES 
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5.1 Background 

The feed'to the dryer will consist of the contents from eight 
separate waste pits (Pits 1 through 6 ,  the Burn Pit, and 
Clearwell). These pits contain secondary processing wastes 
resulting from a uranium processing facility. Consequently, the 
feed will cover a broad range of characteristics. The majority of 
feed material is composed of general sump sludge, neutralized 
raffinate, and magnesium fluoride. 

The general sump sludge consists of 1) filtrates from various 
processing plants, 2 )  wastewater from the lboratory, and 3 )  
general decontamination and cleanup water that was neutralized with 
lime. Raffinate from the solvent extraction operation was 
neutralized and sent to the pits. The magnesium fluoride in the 
pits was produced by the reduction of uranium tetrafluoride to 
uranium metal using magnesium metal. Some of the resulting 
magnesium fluoride slag was reprocessed to recover uranium. The 
insoluble materials left over after the-acid digestion recovery 
process were filtered out, reslurried; mixed with lime, and pumped 

Contaminated asbestos materials 
Contaminated rags, paper, and polyethylene 
Dust collector bags 
Scrap salts 
Uranium and thorium tetrafluoride 
Contaminated soil, rocks, sand, brick, and ceramics 
Dust collector,residues 
U03 and U30, 
Miscellaneous sludges 
Uranium chips and turnings 
Water softening and treatment sludges 
Graphite crucibles and molds 
Ash from burning or incineration (pallets, paper, graphite, 
oils) 
Flyash from coal-fired boiler 
Steel drums 

(Note that all dryer feed will be processed to size reduce items so 
they do not exceed 4 inches in any dimension.) 
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Samples of the pit wastes have been characterized by several 
organizations. The data is summarized in this appendix. One 
important characterization effort was performed by the University 
of Cincinnati (UC). They classified the wastes based on the 
Unified Soil Classification System (USCS) . Subsequent test work 
has focused on four major classifications: nonplastic (NP-Type 11, 
low-plasticity silt (ML-Type 2), high-plasticity silt (MH-Type 3 1 ,  
and low-plasticity clay (CL-Type 4). 

Bench- and pilot-scale drying tests were performed by PARSONS using 
surrogate materials. The surrogates were developed to cover the 
range of physical characteristics exhibited by the actual wastes. 
Four surrogates were formulated to first meet the Atterburg limit 
criteria that would place them in the appropriate USCS group, and 
also to have particle size distributions similar to those of the 
actual pit wastes (see Tables F and GI. The pilot-scale drying 
tests were performed in batch.and continuous, indirect and direct 
rotary dryers. 

5 .2  Pit Waste Composition 

The composition of the pit wastes was developed from several data 
sources. To be conservative, for data reported in more than one 
source, the highest data point was used. Some inorganic data 
reported cations only. The cations were assumed to combine with 
oxygen or other anions to form chemical components. The selection 
of chemical components was based on historical knowledge of the 
'process and in-house experience at PARSONS. The results are shown 
in Table C. For all the pits, the total weight of each 
element/substance was preserved. With the chemical components 
determined, appropriate adjustments to the mg/kg values of the 
cations were made to account for the added elements, and a total 
weight of all the components was determined. Finally, the weight, 
of each component was divided by the total weight to normalize the 
data and provide a weight fraction value for each component. Note 
that the organic content is very small. Pit 2 has the highest 
organic content with less than 0.4 percent. Consequently, the 
organic content does not affect the drying characteristics of the 
pit wastes. Also note that, due to the radium content of some of 
the pit wastes, radon gas will be released to the process off-gas. 

3 

.I 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

'3 

24 

2.3 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

Jo 

Date: 10/10/95 Appendix 5 WBS No.: 1.1.1.1.1.3.1 
Rev.: A RE: CT 2 of 33 ERA/CRU NO.: 1/P0-145 

0003?'2 



* 0163 

5.3 Size Distribution 

The particle size distribution is reported in Table B. The data 
are presented as weight fractions in four size classifications: 1) 
gravel, 2 )  sand, 3-1 fines, and 4) clay-sized ( ~ 2 ~ 0 .  The gravel 
fraction is material greater than 4 mesh, the sand fraction ranges 
from 200 mesh to 4 mesh, and the fraction is less than 200 
mesh (note that this fraction includes the clay-sized material). 

In general, the bulk of the feed is very fine (less than 200 mesh). 
Note that all feed must be less than 4 inches in any dimension so 
any debris from the pits will be size reduced prior to being fed to 
the dryer. 

5.4 Moisture Content 

The moisture contents of the actual pit wastes as reported in Table 
B varies from 10 percent to over 600  percent (all moisture contents 
expressed on a dry basis = [lb water/lb dry solids] x 100 percent). 
However, the pit materials will be processed to provide feed with 
a specified moisture content ranging from 30 to 200%. 

5.5 Bulk Density ’ 

The solid specific gravities of the feed (given in Table B) range 
from 2.50 to 3.25. Bulk (slurry) densities calculated at the 
minimum and maximum moisture contents of the feed assuming an 
average solid specific gravity of 2.9, range from 79 to 126 lb/ft3. 

5.6 Plasticity Data (Atterberg Limits - ASTM D4318) 
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The dryer feed will consist of materials ranging from non-plastic 
to high-plasticity silt based on the Atterburg limit data reported 
in Table B. 

The values for the four surrogate feeds used in the pilot-scale 
tests are summarized in Table A. 
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Table A - Average Atterburg Limits - Four Types of Feed 

r 

5.7 Thermogravimetric Analyses: 

Thermogravimetric analyses were performed by UC on composite 
samples of the actual wastes. Table D relates the USCS 
classification to a "group designation" and pit number. This group 
designation then becomes part of the Sample ID in Table E which 
summarizes the TGA tests. The results are given in Figures A-5.1 
through A-5.9. 

5.0 Drying Curves 

Drying tests on surrogate feeds were conducted by PARSONS. One 
phase of the test work was performed in a batch indirect rotary 
dryer equipped with sampling capabilities. Consequently, samples 
of the surrogates could be obtain during the drying process. The 
molsture content of these samples was determined and the results 
were plotted. These drying curves present the moisture content as 
a function of drying time. They are presented in Figures A-5.10' 
through A- 5.13. 

5.9 Waste/Soil Characteristics f o r  Excavation and Handling 

This section provides a general description of the waste materials 
found in the OU-1 waste pits, primarily in terms of soil material 
classifications. The data were obtained from the OU-1 Remedial 
Investigation/Feasibility Study (RI/FS) and University of 
Cincinnati Accelerated Life Testing and Environmental Research 
(ALTER) testing of materials obtained from small diameter samplers 
(split-spoon and Shelby Tube) and bulk archived sample material 
from auger boring and g-rab sampling. The pits, especially the 
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covered pits, contain debris of various sizes. Various debris were 
encountered during DEEP wet trenching with a track hoe at various 
locations at Pits 1, 2, and 3 .  Debris encountered included large 
pieces of concrete rubble, coarse gravel, planks of lumber, sheet 
metal, metal bands, and metal wire. 

Waste Pit 1 

Based on ALTER and .OU-1 RI/FS data, in general, Pit 1 waste 
materials behave like nonplastic silts (ML) (with nonplastic'fines) 
with little cohesion and low dry strength. The moisture contents 
ranged from about 16 to 40 percent (dry weight basis). 

Waste Pit 2 

Based on ALTER data and OU-1 RI/FS data, in general, Pit 2 waste 
materials range in behavior from nonplastic silts and sands (silt 
with sand, sandy silt, silty sand) to highly plastic silts (sandy 
elastic silt). Some lean clays are also present. Moisture 
contents range from about 17 percent (lean clay with sand) to 320 
percent (nonplastic silt with sand). Moisture content of the sandy 
elastic silt material ranges from about 70 to 230 percent. 

Waste Pit 3 

Based oh ALTER data and OU-1 RI /FS  data, in general, Pit 3 waste 
materials range in behavior from low plasticity silts and sands 
(sandy silt and silty sand) to highly plastic silts (sandy elastic 
silt, elastic silt with sand). Some lean clays are also present. 
Moisture contents range from about 35 percent (sandy silt) to 153 
percent (elastic silt with sand). Moisture content of the sandy 
elastic silt material ranges from about 42 to 153 percent. 

In-place strength of Pit 3 waste from the DEEP Cone Penetrometer 
Test (CPT) probes and Standard Penetration Test (SPT) tests 
indicates very low strengths over much of the pit area (below the 
cap materials). Low strengths are expected to result in waste 
collapse at quite low natural slopes, which may present safety 
concerns and excavation inefficiencies due to flat slopes. Based on 
the relative values from CPT data and previous data, angles of 
repose are estimated to range from 10 to 12 degrees prior to 
dewatering. Laboratory test results to confirm the shear strengths 
estimated from the CPT probes are not yet available. In addition, 
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existing data also indicate that the moisture content for much of 
the waste (in situ conditions) is above the liquid limit, 
indicating the material could behave like a fluid. Dewatering may 
be necessary in Pit 3 to maintain an open, relatively flat, safe 
slope. 

Waste Pit 4 

Based on ALTER data and RI/FS data, ,in general, Pit 4 waste 
materials range in behavior from nonplastic silts (silt, silt with 
sand, and sandy silt) to lean and silty clays (lean clay with sand, 
sandy lean clay, sandy silty clay). Moisture contents range from 
about 10 percent (sandy lean clay) to 62 percent (sandy silty 
clay). 

Waste Pit 5 

Based on ALTER data, in general, Pit 5 waste material behaves as a 
high-plasticity elastic silt. The pit also contains some 
nonplastic silt. In general, the moisture content of the waste 
material in Pit 5 is the highest of the OU-1 waste material tested. 
Moisture content of the elastic silt material ranges from about 161 
to 620 percent. The moisture content of the nonplastic silt 
material was about 109 to 115 percent. 

Based on preliminary DEEP data, waste materials appear to be low 
density with extremely high moisture contents that do not tend to 
be free-draining. 

Waste Pit 6 

Based on ALTER data, in general, Pit 6 waste material behaves as a 
nonplastic to low plasticity silt (silt, sandy silt, silt with 
sand, and silty sand). The pit also contains some high plasticity 
elastic silt. Water content of' Pit- 6 materials range from about 
27 percent (silt with sand) to 425 percent (nonplastic silt). 
Based on preliminary DEEP data, waste materials appear to be free 
draining. 

Burn Pit 

Based on RI/FS and ALTER data, in general, Burn Pit waste material 
ranges in behavior from a low plasticity silt (sandy silt) to a 
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silty sand. Some lean clay with sand is also present. Water 
content of Burn Pit waste materials range from about 25 percent 
(lean clay with sand) to 43 percent (silty sand). 

C1 earwell 

Based on ALTER data, in general, the waste in the Clearwell 
contains materials behaving as high-plasticity silts (sandy elastic 
silt, elastic silt with sand), silty sand, and sandy lean clay. 
The water contents of these materials range from about 35 percent 
(sandy lean clay) to 72 percent (sandy elastic silt). 
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COOPERATIVE REMEDY SCREENING PROGRAM 
UNIVERSITY OF CINCINNATI 

FINAL REPORT, CRSP-AO-008 
JULY 1994 
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TABLE C 

Date: 10/10/95 
R e v . :  A RE: CT 

FROM 
METSIMR PROCESS SIMULATION MODEL 
PIT WASTE INDIRECT THERMAL DRYING 

PARSONS, MARCH 1995, REVISION 0 
OU1, PO-19, TASK 291 
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Table C - Pit Waste Composition 
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Table C - Pit Waste Composition (Continued) 
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Table C - Pit Waste Composition (Continued) 
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TABLES D AND E AND FIGURES A-5.1 THROUGH A-5.9 

FROM 
"THERMOGRAVIMETRIC ANALYSIS OF 

SEVEN GEOTECHNICAL SAMPLE GROUPS," 

INTERIM REPORT, UNIVERSITY OF CINCINNATI, APRIL 1994 

-a 

CRSP-FO-60, COOPERATIVE REMEDY SCREENING PROGRAM, 
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Table D - Description of Composite Sample Groups 

Group 
Designation 

Group Composition 

Pit # 
~ 

uses 
Classification 

Sample # 

NP1 SA* 
5B 

23A* 

1 
1 
4 

NP 
NP 
NP 

NP2 40A 
40B 
4 1A* 
41B 
43A 
43B 

5 
5 
5 .  
5 
6 
6 

NP 
NP 
NP ’ 

NP. 
NP 
NP 

SM 9A 
9B 
52A 
52B 

2 
2 
cw 
cw 

SM 
SM 
SM 
SM 

2 9A* 
4 6A* 
46B 1 

BP 
6 
6 

ML 
ML 
ML 

MLI 

MH1 3 1A 
33A 

MH 
MH 
MH 
MH 
MH 
MH 
MH 

33B 
35A* 
35B 
5 8A* 
58B 

MH2 11A* 
11B 
16A* 
16B 

MH 
MH 
m 
MH 

2 1A* 
21B 
25A 

4 
4 
4 

CL 
CL 
CL 

CL 

* Sample was part of the representative 17 chosen for hydrometer 
and G, tests. 
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TABLES F AND G AND FIGURES A-5.10 THROUGH A-5.13 

MODIFIED FROM 
REPORT OF EXECUTION OF SURROGATE WASTE DRYING TESTS 

PARSONS, OU1, PO-19, REVISION A, AUGUST 1994 

Date: 10/10/95 
Rev.: A RE: CT -. 

WBS NO.: 1.1.1.1.1.3.1 
ERA/CRU NO.:. 1/P0-145 



Table F - Specification of Basic Surrogate Materials 
( D r y  Weights) 

Basic 
Surrogate 

Material ID 

Particle Size  Equivalent U.S. 
Range (mm) Sieve Series 

A 

B1 

B2 

C 

D 

Description of 
Material 

~ -~ 

0.075 - 4.76 -4/+200 

0.002 - 0.075 -200 

0.002 - 0.075 -200 

c o .  002 N/A 

c o .  002 N/A 

Sand* * 

Plasticity : Index 
(*15%) 

Ground Silica 

Chemicals* 

A Feed 

~~ 

Kaolin 

B C D 

Bentonite 

1 

~ 

* 60 wt% A1203 + 10 wt% Ca(OH), + 30 wt% MgO 

~~ ~~ 

wt% wt% wt% wt% 

,8 0 20 (20/0) 0 0 

(Bl/B2 1 

** Ohio Department of Transportation Specification 703.02 for 
Concrete Sand. ASTM C-33 for fine aggregate, or equivalent. 

Table G - Surrogate Feed Blends 
(Dry Basis) 

Surrogate I Basic Surrogate Material ID 

2 

4 

NP 

15 

40 . 

20 

Plastic 
Limit 
(*15%) 

NP 

3 0  

5 5  

20  

Date: 10/10/95 
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SECTION 15060 
PIPE, FITTINGS, VALVES, AND ACCESSORIES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Aboveground piping, fittings, valves, and accessories. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

B. Section 15090 - Piping Supports and Anchors. 

C. Section 15250 - Insulation. 

D. Section 16856 - Heating Cables and Panels. 

1.3 REFERENCES, CODES, AND STANDARDS 

A. American Society of Mechanical Engineers (ASME): 
a 

1. ASME A13.1-81 Scheme for the Identification 

2. ASME B16.5-88 Pipe Flanges and Flanged 

3. ASME B31.3-93 Chemical Plant and Petroleum 

of .Piping Systems (R1985). 

Fittings. 

Refinery Piping. 
4. ASME Boiler and Pressure Vessel Code (BPVC) , 

Section IX-92. 

B. American Society for Nondestructive Testing (ASNT) : 
1. ASNT-SNT-TC-1A-92 Recommended Practice, December 

1992 Edition. 

C. American Society for Testing and Materials (ASTM): 
1. AsTM-A53-94 Pipe, Steel, Black and Hot- 

Dipped, Zinc-Coated Welded and 
Seamless. 

2. ASTM-AlOS/A105M-95 Forgings, Carbon Steel, for 

3. ASTM Al82/ Forged or Rolled Alloy Steel 
Piping Components. 

Date: 10/10/95 
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D. 

1.4 

A. 

1.4 

A. 

B. 

C. 

Date: 
Rev. : 

4. 

5. 

6. 

7. 

8 .  
9. 

IO. 

A182M-94~ 

ASTM-A193/ 
Al93M-94~ 

ASTM- A19 4 / 
A194M-94a 

ASTM-A216/ 
A216M-93 

ASTM-A234/ 
A234M-95 

ASTM-A307 - 94 
ASTM B61-93 

ASTM-B62-93 

Pipe Flanges, Forged Fittings, 
and Valves and Parts for High- 
Temperature Service. 
Alloy-Steel and Stainless 
Steel Bolting Materials for 
High-pressure and High- 
Temperature Service. 
Carbon and Alloy Steel Nuts 
for Bolts for High-pressure 
and High-Temperature Service. 
Steel Castings, Carbon, 
Suitable for Fusion Welding, 
for High Temperature Service. 
Piping Fittings of Wrought 
Carbon Steel and Alloy Steel 
for Moderate and Elevated 
Temperatures. 
Carbon Steel Bolts and Nuts. 
Steam or Valve Bronze 
Castings . 
Composition Bronze or Ounce 
Metal Castings. 

American Welding Society (AWS) : 
1. AWS A5.1-91 Carbon Steel Electrodes for 

Shielded Metal Arc Welding. 

SYSTEH DESCRIPTION 

Design Requiremerts 
1. The pipe, fittings, valves, and accessories shall 

convey a l l  working fluids between items of process 
equipment. 

SUBMITTALS 

Piping drawings, and process and instrumentation 
diagrams, as applicable. 

Product Data. 

Shop drawings. 

10/10/95 
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.. . 

D. 

E. 

F. 

G. 

H. 

I. 

if. 

1.6 

A. 

B. 

Date: 
Rev. : 

Certificates of Conformance: Manufacturer shall 
certify and provide data which indicates that all 
supplied products meet or exceed specification 
requirements. 

Test Procedures: Submit written procedures for all 
required testing. Test procedures shall include 
criteria for acceptable performance. 

Detailed description of packaging materials and 
procedures including cleaning and closure of all 
openings. 

Procedure for repair or replacement of piping failing 
pressure tests. 

Flushing procedure. 

Welder qualification, inspector qualifications, 
procedure qualification records, and welding procedure 
specification in accordance with the ASME BPVC, Section 
IX . 
Pressure test reports. 

QUALITY ASSUIUWCE 

Except where more stringent requirements are specified 
or indicated, the work specified herein shall conform 
to ASME B31.3. 

Welding Procedures and Qualifications 
1. Welding procedures, welder qualifications, 

fabrication, assembly, and erection shall be in 
accordance with ASME B31.3, Chapter V and ASME 
BPVC, Section IX. 

available to, and approved by, the FERMCO 
Construction Contracts Manager. 

3. Welding inspections shall be in accordance with 
ASME B31.3, Chapter VI. 

2 .  Welder and inspector qualifications shall be made 

4. Nondestructive testing 
shall be in'accordance 

10/10/95 15060 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Packaging 
1. Packaging shall conform to acceptable industrial 

practices. Materials shall be cleaned to remove 
chips, slag, weld spatter, oil, grease, debris, 
and other foreign material prior to packaging for 
shipment. Pipe spool openings shall be covered, 
capped, or plugged to prevent ingress of foreign 
materials during shipment and storage. 
shall not be used for sealing openings. 
Closures used for covering, capping, or plugging 
openings shall not be made of polyvinyl chloride 
(PVC) or other plastics that contain chloride. 

Tape alone 

B. Storage and Handling 
1. Spool openings shall remain sealed. 
2. Piping materials and prefabricated assemblies 

shall be stored off the ground and handled with 
care so that physical damage to 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. 

3 .  Piping materials shall be identified, inspected, 
controlled, and protected in a manner that will 
assure conformance with the applicable codes and 
specifications. 

4 .  Care shall be taken in the storage and handling of 
all piping materials and prefabricated assemblies 
so that contamination by grease, moisture, or 
other foreign matter does not occur. 

handled, and identified at all times to ensure the 
use of the proper welding rod. The electrode ovens 
for the storage of low-hydrogen welding rods must 
be used to maintain storage humidity. 

stored separately from carbon steel materials. 

5. Welding rods and electrodes shall be stored, 

6. Austenitic stainless steel materials shall be 

Date: 10/10/95 
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PART 2 PRODUCTS 1 

a 2.1 

A. 

2.2 

A. 

2 . 3  

A. 

a 
Date: 
Rev. : 

PRODUCTS/EQUIPMENT 

Product Shipping Requirements 
1. The Subcontractor shall be responsible for the 

delivery of all job related materials and/or 
equipment to the job site. A l l  furnished 
materials and equipment shall be delivered clean, 
undamaged, and in a workable condition. 

whether flanged, screwed, or socket welded, shall 
be shipped with protective end and/or flange 
covers. 

3 .  All piping shall be thoroughly cleaned prior to 
shipping to remove grease, oil, mill scale, and 
other foreign matter. 

. 2. Flanges, pipe, fittings, spool pieces, and valves, 

Piping and Valve Specification 
1. All piping and valve materials shall meet the 

requirements as indicated on the attached piping 
material data sheets. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

MATERIALS 24 

25 

Procurement 26 

1. All piping materials shall be procured in n 
accordance with the piping Gterial data sheets. 28 

2. Quarter turn valves shall be used to the maximum 
extent practical in the liq& and air piping 

29 

30 

services. 31 

3 .  For slurry applications (including drains), 32 

quarter turn, full port valves shall be used, if 33 

practicable. 34 

35 

FABRICATION 36 
- 

> I  

Welding 38 

1. All welding shall be in accordance with the 39 

applicable codes. 40 

2. All socket welds shall be made by shielded metal 41 

42 arc or gas tungsten arc welding process. 

10/10/95 
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B. 

C. 

2 .4  

A. 

B. 

2.5 

A. 

B. 

Date: 
Rev. : 

3. Socket weld 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 and no 
more than 1/8 inch. 

Shop Assembly 
1. Any parts made in a fabrication shop shall be 

completely shop assembled prior to shipment to the 
site. 

Shop/Factory Finish 
1. A l l  carbon steel parts shall be prime coated after 

fabrication. 

SOURCE QlJALInt CONTROL 

Testing 
1. Shop testing shall be in accordance with ASME 

B31.3. 

Inspection 
1. Inspection shall be conducted in accordance with 

ASME B31.3. 

LABELING 

Valve Identification 
1. Each valve shall be identified with the unique’ 

valve number, as shown on the Subcontractor Piping 
and Instrumentation Diagrams, embossed on a 
stainless steel identifLcation tag permanently 
attached to the valve by a stainless steel wire. 
Lettering shall be a minimum of 3/8 inch high. 
The tag shall not be attached to any part of the 
valve which may interfere with valve operation. 

shall be located outside the insulation jacketing 
and be easily accessible for inspection. 

2 .  Valve identification tags on insulated valves 

Pipe Identification 
1. Identify the flow medium and the flow direction 

for all piping systems including insulated pipe by 
labeling adjacent to each valve, adjacent to where 

10/10/95 15060 WBS No.: 1.1.1.1.1.3.1 
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2. 

ExamDle 

Medium Code 

S L i  

the pipe passes through a wall or floor, adjacent 
to abrupt pipe directional change, and at 
intervals of 50 feet along exposed pipe. Pipes 
shall be labeled as indicated on the Subcontractor 
Piping and Instrumentation Diagrams and in 
accordance with ASME A13.1. 
Content, size, material type, line number, and 
insulation requirements for each pipeline shall be 
identified on the drawings as follows: 

Size 

2 " 

S L - 2 " - A -  

Material Code 

A 

* See attached piping material 
... medium codes. 

7000 - ET 

Line Number Insulation 

7000*** ET** 

data sheet service index for 

** ET indicates that the pipeline is electric heat traced. 
*** Use different number series for each service. 

C. 

PART 3 

3.1 

A. 

3 . 2  

A. 

B. 

Product Marking 
1. All piping materials, welding rods, and electrodes 

shall be marked and identified in accordance with 
the applicable codes. 

EXECUTION 

EXAMINATION 

Examination shall be in accordance with ASME B31.3. 

PREPARATION 

Protection 
1. A l l  welding/fabricating activities shall be 

protected from inclement weather at all times. 

Primer Application 
1. All non-insulated carbon steel piping shall be 

prime coated after fabrication. 

Date: 10/10/95 
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3 . 3  ERECTION/INSTALLATION/APPLICATION 

A. Layout, Cutting, and Fitting Up 
1. A l l  piping, tubing, fittings, components, welding, 

bonding, fabrication, erection, and assembly shall 
be in accordance with ASME B31.3. Piping 2 inches 
in diameter and smaller shall be field routed and 
supported in accordance with Section 15090 of this 
specification package. 

velocity in the 4 to 7 feet per second range to 
prevent settling of solids. 

2 .  Slurry pipelines shall be sized to maintain a 

B. Flanged Joints 
1. All  flanged joints shall be assembled in 

accordance with ASME B31.3. 
2. Where a raised-face flange mates with a flat-face 

flange, it shall'be substituted with a flat-face 
flange of the material type specified on the 
attached Piping Material Data Sheet. 

3 .  Flat ring-type gaskets shall be used between steel 
flanges equipped with raised serrated faces. 

4 .  Where metallic flanges are bolted to non-metallic-- 
flanges, both shal-1 be flat-faced flanges. Ful l -  
face gaskets shall be,used. 

iron flanges are used, mating flanges shall be 
flat faced with. full-faced gaskets. 

dissimilar metal flanges where galvanic corrosion 
may occur. 

5. When valves, fittings, or equipment having cast 

6. Flange isolation kits shall be used between 

3 . 4  FIELD QUALITY ASSURANCE 

A. Inspections and Tests 
1. 

2. All pressure vessels, equipment, in-line 

Piping shall be hydrostatically or pneumatically 
pressure tesced in accordance with ASME B31.3. 

instruments, gauge glasses, flow meter, and all 
other pressure parts of instruments shall not be 
included in these tests if they will be damaged by 
the test pressure. 
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B. 

SERVICE 

P <  

Drain 

Condensate 

Slurry 

Process Water 

3. 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. 

MEDIUM CODE DESIGN TEST 
PRESSURE PRESSURE 
(psig) (pig) 

DR 100 150 

LC 100 . 150 

SL 100 150 

Tw 100 15 0 

Hydrostatic Testing 
1. Potable water or other approved fluids shall be 

used for hydrostatic pressure testing of piping 
systems in accordance with ASME B31.3. 

of 10 minutes before visual examination of joints 
begins. Hydrostatic test pressures shall be as 
shown in the following table: 

2. All test pressures shall be maintained a minimum 

Cooling Water Supply 

Cooling Water Return 

Process Wastewater 

ws ' 100 150 

WR 100 150 

CE 100 150 

1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

II Live Steam .I LS I 150 I 225 II 21 

I/ Backwash I BW I 100 I 150 22 

23 

24 

25 

C. Pneumatic Testing 
1. Pneumatic test pressures shall be as shown in the 

following table: 
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26 

n 
28 

29 

30 

31 



,'f' . 

SERVICE 

Plant Air 

Instrument Air 

Fuel Gas 

Off -Gas 

MEDIUM CODE 

PA 

IA 

FG 

OG 

DESIGN PRESSURE I TEST PRESSURE 
100 psig I 110 psiq 

100 psig 110 psig 

100 psig 110 psig 

15 psig 

D. Hydrostatic/Pneumatic Test Reports 
1. The Subcontractor shall provide a report for each 

a. 
b. 

d. 
e. 
f. 
g- 
h. 
i. 

C. 

j. 

piping system tested containing the following 
information: 

Date of test. 
Line designation number. 
Test fluid. 
Type of test. 
Pressure applied. 
Start time. 
Completion time 
Total time at test pressure. 

k. 

Certification by examiner of acceptability-.- 
Calibration test gauge number and calibration 
date. 
Comments, if any. 

3 . 5  C L m I N G  

A. System Cleaning and Flushing 
1. The interior and exterior of all pipe shall be 

2 .  After erection and welding of piping, all lines 
kept clean at all times. 

except air and gas shall be flushed with potable 
water prior t,o ieak testing or hydrostatic 
testing. Upon completion of flushing, lines shall 
be drained at all low points. 

END OF SECTION 
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SERVICE PIPING MATERIAL DATA SHEET 
(SEE SERVICE INDEX) 

~~ 

MAT'L CODE A 
(SPEC) 

I PAGE 1 OF 3 

RATING: CLASS 160 
FACING: RF 
MATERIAL:CARBON STEEL 

CORROSION ALLOWANCE: 0.063 
PRESSURE UMTT: PER ASMWANSI 616.6 
TEMPERATURE UMIT: -2OOF TO 750OF 

CODE 
NUMBER ENCODER 

I PARSONS 

SIZE 
FROM TO 

112" - 2" 

2-112" - LARGER 

112" - 2" 

2-112" - LARGER 

2-112" - LARGER 

112" - 2" 

112" - 2" 

2-1 12" - LARGER 

I ERAPROJECT I 

DESCRIPTION 

PIPE 

SEAMLESS CARBON STEEL, ASTM A53 GRADE E, EXTRA 
STRONG, PLAIN ENDS 

SEAMLESS CARBON STEEL, ASTM A53 GRADE E, 
STANDARD WEIGHT, BEVELED ENDS 

FLANGES 

CLASS 150, CARBON STEEL, RF, ASTM A105, 
SOCKETWELD (XS BORE) 

CLASS 150. CARBON STEEL, RFSF, ASTM A105, WELD 
NECK (STANDARD WEIGHT BORE) 

ORIFICE FLANGES 

CLASS 300, CARBON STEEL, ASTM A105, RF WlTH 112" 
SCREWED TAPS AND JACK SCREWS, WELD NECK 
(STANDARD WEIGHT BORE) 

FllTINGS 

CLASS 3000. CARBON STEEL, ASTM A105, SOCKETWELD 

CLASS 3000, SCREWED CARBON STEEL, ASTM A 1  05; 
THREADOLET 
PLUG, ROUNDHEAD 
CAP 
PLUG, HEX HEAD 

SEAMLESS CARBON STEEL, B U l T  WELD ENDS, ASTM 
A234 GRADE WPB 

JOB NUMBER 

7663-0145 

NOTES 

1 
1 
1 
4 

DOCUMENT NO. 

15060 

REV 

Rev 

A 

Date: 10/10/95 
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SERVICE: 

7663-01 4 5  

CODE 
NUMBER 

DOCUMENT NO. 

15060 

> I MAT'LCODE PIPING MATERIAL DATA SHEET 
(SEE SERVICE INDEX) (SPEC) I PAGE 2 

ENCODER SIZE 
FROM TO 

112" - a- 

112" - LARGER 

112" - LARGER 

112" - 2" 

2-1 12" - 4" 

6" - LARGER 

112" - 2" 

2-112" - LARGER 

I PARSONS 

DESCRIPTION 

SWAGES 

SCHEDULE 80 CARBON STEEL, ASTM A234, GRADE WPB, 
PREPARE ENDS AS REQUIRED (BEVELED, PLAIN OR 
THREADED) 

~~ 

GASKETS 

CLASS 150, S X A L  WOUND, 304SS WITH FLEXlaLE 
GRAPHITE FILLER 1 la- THICK. 

BOLTING 

STUD BOLTS WlTH 2 HEAVY HEX NUTS, ASTM A193 GR 
B7lASTM A 1  94 GR 2H 

- PIPING INSTRUMENT CONNECTIONS 

PRIMARY INSTRUMENT CONNECTIONS TO PIPING: 

TEMPERATURE CONN. 
VALVE@ PRESS CONN. 
VALVE@ ORIFICE FLG. 

1-112" FLANGED 
314" SWISCRD 
112" SWISCRD 

BALL VALVES 

CLASS 600, CARBON STEEL, ASTM A1 05, THREE PIECE, 
SOCKENVELD, CHROME PLATED BALL, TFE SEATS, 
WRENCH OPERATOR 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RFSF FLANGE, CHROME PLATED BALL, TFE SEATS, 
WRENCH OPERATOR 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RFSF, CHROME PLATED BALL, TFE SEATS, GEAR 
OPERATOR 

PLUG VALVES 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB. 
THREADED ENDS, REINFORCED PTFE SEATS 

CLASS 150, CARBCiv STEEL, ASTM A21 6, GRADE WCB, 
RF FLANGED ENDS, REINFORCED PTFE SEATS 

JOB NUMBER 

NOTES 

2 

A 

OF 3 

REV 

A 

Date: 10/10/95 
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SERVICE: 

JOB NUMBER 

7663-01 45 

PIPING MATERIAL DATA SHEET 
(SEE SERVICE INDEX) 

DOCUMENT NO. 

15060 

CODE 
NUMBER ENCODER 

I PARSONS 

SIZE 
FROM TO 

I ERAPROJECT 1 

112" - 2" 

2-1 12" - LARGER 

112" - 2" 

2-1 12" - LARGER 

112" - 2" 

2-112" - LARGER 

112" - 2" 
112" - 2" 
112" - 2" 
112" - 2" 

112" - 2"- 

1 .  

MAT'L CODE 1 (SPEC1 
I PAGE 3 

DESCRIPTION 

CHECK VALVES 

CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF 
FLANGE, SWING TYPE 

CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF, 
FLANGE, CHROME TRIM, BOLTED COVER, INTEGRAL 
SEAT, SWING TYPE 

GATE VALVES 

CLASS 150. CARBON STEEL, ASTM A105, CHROME TRIM, 
0 S AND Y, SOCKETWELD ENDS . 

CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF 
FLANGE, CHROME TRIM, 0 S AND Y, SOLID WEDGE DISC, 
INTEGRAL SEAT ' 

GLOBE VALVES 

CLASS 800, CARBON STEEL, ASTM A105, SOCKETWELD, 
WELDED BONNET, 12% CHROME 'TRIM, HANDWHEEL 
OPERATOR 

CLASS 150, CARBON STEEL, ASTM A21 6 GRADE WCB.RF 
FLANGE, 12% CHROME TRIM, HANDWHEEL OPERATOR 

PIPE NIPPLES 

CARBON STEEL, ASTM A53, GRADE B 

SCH 160, TEE, SMLS 3" LONG 
SCH 160, TEE, SMLS 6" LONG 
SCH 160, POE-TOE, SMLS 3" LONG 
SCH 160, POE-TOE, SMLS 6" LONG 

~ 

STEAM TRAPS 

CLASS 600, SCREWED, DISC TYPE, INTEGRAL STRAINER, 
LOW CARBON CHROME-MOLY BODY, ASTM A-182, 
GRADE F-11 

NOTES 

1. USE FOR UNVALVED VENTS AND DRAINS. 
2. USE SWAGES WHERE SMALL END IS 2" AND 

SMALLER. USE WELD REDUCER WHERE SMALL END 
IS 2-1 12" AND LARGER. 

. 

3. INSTALL IN HORIZONTAL~POSlTlON OR WITH FLOW 
UP. 

4. USE FOR PROCESS DRAINS. 
5. USE FOR FUEL GAS ONLY, DEAD-TIGHT SHUTOFF IS 

REQUIRED. 

NOTES 

A 

OF 3 

REV 

Rev 

A .  
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PIPING MATERIAL DATA SHEET 
SERVICE (SEE SERVICE INDEX) 

RATING: CLASS 160 
FACING: RF 
MATERIAL: GALVANIZED CARBON STEEL 

MAT'L CODE W 
(SPEC) 
PAGE 1 OF 3 

CORROSION ALLOWANCE 0.0625' 
PRESSURE UMF. to 160 pig 
TEMPERATURE UMIT: -2OOF TO 260OF 

7663-01 45 

CODE 
NUMBER 

~ ~~~ 

DOCUMENT NO. 

15060 

ENCODER 

~ 

SIZE 
FROM TO 

1 12" - 2" 

2-112" - LARGER 

112"-2"  . 

2-112" - LARGER 

2-112 " - LARGER 

112" - 2" 

112" - 2" 

2-112 " - LARGER 

DESCRIPTION 

PIPE 

SEAMLESS GALVANIZED CARBON STEEL, ASTM A53, 
GRADE A, EXTRA STRONG, THREAD AND COUPLE ENDS 

SEAMLESS CARBON STEEL, ASTM A53, GRADE A, 
STANDARD WEIGHT, BEVELED ENDS 

FLANGES 

CLASS 150, GALVANIZED CARBON STEEL, RF, ASTM 
A105, SCREWED (XS BORE) 

CLASS 150, CARBON STEEL RFSF, ASTM A105, WELD 
NECK (STD VVT BORE) 

~~~~~~~ 

ORIFICE FLANGES 

CLASS 300, CARBON STEEL, ASTM A1 05, RF WELD 
NECK WlTH 112" SCREWED TAPS AND JACK SCREWS 
(STD VVT BORE) 

FITTINGS 

CLASS 3000, GALVANIZED CARBON STEEL, ASTM A105, 
SCREWED 

CLASS 3000. GALVANIZED CARBON STEEL, ASTM A105, 
SCREWED 
THREADOLET 
PLUG, ROUNDHEAD 
CAP 
PLUG, HEX HEAD 

SEAMLESS CARBON STEEL, STANDARD WEIGHT, ASTM 
234, GRADE WPB, B U T  WELD ENDS 

JOB NUMBER 

NOTES 
~~ 

1 
1 
1 
3 

Date: 10/10/95 
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. .  

JOB NUMBER 

7663-0145 

PIPING MATERIAL DATA SHEET 
SERVICE: (SEE SERVICE I N D W  

DOCUMENT NO. 

15060 

MAT'L CODE W 
(SPEC) 
PAGE 2 OF 3 

RATING: CLASS 160 CORROSION ALLOWANCE 0.0626" 

MATERIAL: GALVANIZED CARBON STEEL TEMPERATURE UMIT: -2OOF TO 25OOF 
FACING: RF PRESSURE UMIT: 160 pig 

112" - 8" 

112" - LARGER 

112" - LARGER 

112" - 2" 

2 112" - 4" 

6' - LARGER 

1 12" - 2" 

2 112"' 1 LARGER 

ERA PROJECT 

Date: 10/10/95 
Rev .O@@aa  DJ ' 

~~~ 

SWAGES 

SCHEDULE 80, CARBON STEEL, ASTM A234, GRADE 
WPB, PREPARE ENDS AS REQUIRED (BEVELED OR 
THREADED) 

GASKETS 

CLASS 150, RED RUBBER, 118" THICK 

BOLTING 

MACHINE BOLT WlTH 1 HEAVY HEX NUTS, ASTM A307, 
GRADE B (CADMIUM PLATED) 

PIPING INSTRUMENT CONNECTIONS 

PRIMARY INSTRUMENT CONNECTIONS TO PIPING: 

VALVE AT PRESS CONN'S 314" SCRD 
VALVE AT ORIFICE FLGE 112" SCRD 

TEMPERATURE CONN 1-1/2" FLG'D 

BALL VALVES 

200 WOG. BRONZE. THREADED ENDS, REINFORCED TFE 
SEATS, CHROME-PLATED BALL, WRENCH OPERATOR 

CLASS 150, CARBON STEEL, RF FLANGE, ASTM A21 6, 
GRADE WCB, TFE SEATS, CHROME-PLATED BALL, 
WRENCH OPERATOR 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RFSF, CHROME PLATED BALL, TFE SEATS, GEAR 
OPERATOR 

CHECK VALVES 

CLASS 150, BRONZE, THREADED ENDS, ASTM 861, 
SWING TYPE, BRONZE TRIM 

CLASS 150, CARBON STEEL, RF FLANGE, ASTM A21 6, 
GRADE WCB, CHROME TRIM, BOLTED COVER, INTEGRAL 
SEAT, SWING TYPE. . 

Rev 

A 
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e 
JOB NUMBER 

7663-01 45 

PIPING MATERIAL DATA SHEET 
SERVICE: (SEE SERVICE INDEX) 

DOCUMENT NO. 

15060 

MAT'L CODE W 
(SPEC) 
PAGE 3 OF 3 

RATING: CLASS 160 ' 

FACING: RF 
MATERIAL: GALVANIZED CARBON STEEL 

I PARSONS 

1 12" - 2" 

2 112" - LARGER 

1 12" - 2" 

2 112" - LARGER 

112" - 2: 
112" - 2" 
112" - 2" 
112' - 2" 

1 I ERAPROJECT I 

CORROSION ALLOWANCE: 0.0626" 
PRESSURE UMIT: 160 p i g  
TEMPERATURE UMIE -2OOF TO 2SOOF 

GATE VALVES 

CLASS 150. BRONZE, THREADED ENDS, ASTM 662, 
BRONZE BONNET, HANDWHEEL OPERATOR 

CLASS 150, CARBON STEEL, RF FLANGE, ASTM 21 6, 
GRADE WCB, O.S.& Y, CHROME TRIM, HANDWHEEL 
OPERATOR 

GLOBE VALVES 

CLASS 150, BRONZE, THREADED ENDS, ASTM 862, 
BRONZE TRIM, HANDWHEEL OPERATOR 

CLASS 150, CARBON STEEL, RF FLANGE, ASTM A21 6, 
GRADE WCB, O.S.&Y CHROME TRIM, HANDWHEEL 
OPERATOR 

PIPE NIPPLES 

SCH 160, TBE, SMLS, 3" LONG 
SCH 160, TBE, SMLS, 6" LONG 
SCH 160, POE-TOE, SMLS, 3" LONG 
SCH 160, POE-TOE, SMLS, 6" LONG 

NOTES 

USE FOR UNVALVED VENTS AND DRAINS. 
USE SWAGES WHERE SMALL END IS 2" AND 
SMALLER. USE WELD REDUCER WHERE SMALL 

1. 
2. 

END IS 2-1 12" AND LARGER. 
3. USE FOR PROCESS DRAINS. 
4. USE WTH ORIFICE FLANGES ONLY. 

muFsi\vo~i : \ R S A P P S \ R S D A T A \ ~ U - I \ S P U ~ S \ P O . ~ ~ \ ~ ~ ~ S ~  
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

1 . 3  

A. 

B. 

C. 

SECTION 15090 
PIPING SUPPORTS AND ANCHORS 

GENERAL 

SECTION INCLUDES 

Design of all piping supports and anchors. 

Furnishing and installing all piping system hangers, 
supports, clamps, rods, turnbuckles, bracing, rolls, 
plates, brackets, saddles, restraints, anchors, and 
other support elements as required. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 15060 - Pipe, Fittings,. Valves, and 
Accessories. 

REFERENCES, CODES, AND STANDARDS 

American Society for Testing and Materials ( A S T M ) :  
1. ASTM A36/A36M-94 Structural Steel. 

American National Standards Institute (ANSI)/American 
Society of Mechanical Engineers (ASME): 
1. ANSI/ASME B31.3-93 Chemical Plant and Petroleum 

Refinery Piping. 

Manufacturers Standardization Society (MSS) : 
1. Mss-SP-58-93 Pipe Hangers and Supports - 

Materials, Design, and 
Manufacture. 

Selection and Application. 

Fabrication and Installation 
Practices. 

2. MsS-SP-69-91 Pipe Hangers and Supports - 

3. Mss-sp-89-91 Pipe Hangers and Supports - 
2 
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D. American Welding Society 
1. AWS A5.1-91 

2. AWS Dl.1-94 

1.4 SYSTW DESCRIPTION 

A. Design Requirements 

(AWS) : 
Carbon Steel Electrodes for 
Shielded Metal Arc Welding. 
Structural Steel Welding Code. 

1. A l l  pipe anchors, guides, and auxiliary steel 
shall be of bolted or welded construction 
incorporating a design safety factor of five. 

2. Anchors and guides shall be used to prevent 
excessive forces or moments on pipe or equipment 
caused by hydraulic surges. 

3 .  Hangers and support types for all process lines 
shall be selected to withstand all static and 
dynamic load conditions and shall take into 
consideration limitations imposed by the 
surrounding structures, equipment, adjacent 
piping, ventilation and heating ductwork, and 
electrical trays. The consideration shall be 
given to the following loads: 
a. Weight of the pipe, valves, fittings, 

insulation materials, hanger components, and 
normal fluid contents. 

cleaning fluid, if normal operating fluid 
density is less than test or cleaning fluid. 

b. Weight of the hydrostatic test fluid or 

c. Loads imposed during erection. 

a. Hangers and supports shall be spaced in 
4 .  Support Spacing: 

accordance with ASME B31.3 and the attached 
allowable pipe spans chart. Due 
consideration shall be given to assure that 
the sag of the pipe between supports is 
within limits that will permit drainage and 
avoid excessive bending stresses from 
concentrated loads. 

5 .  Restrictions: 
a. Pipe support assemblies shall be used only 

for supporting pipelines. Electrical trays, 
instrument trays, cable, or tubing shall be 
supported from separate assemblies unless 

Date: 10/10/95 
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6. Pipe 
a. 

7: Heat 
a. 

::' 1 . 5 

A. 

B. 

C. 

D. 

1.6 

A. 

written approval has been received from the 
FERMCO Construction Contracts Manager. Pipe 
hanger rods or supports shall not pass 
through heat or ventilating ducts and 
electrical or instrument trays. 
shoes : 
Pipe shoes for steam and condensate piping 
shall be 12 inches long, attached to the 
longitudinal run of pipe, and centered on the 
structural member. 
Traced Pipe: 
Electric-traced pipe lines shall rest on 
support steel, adjustable roller hangers, or 
an adjustable pipe roll and base attached to 
a horizontal steel member. Insulation shall 
be cut away at support to facilitate 
installation. 

SUBMITTALS 

Certificate of Conformance: Manufacturer shall certify 
and provide data which indicate that all products 
supplied meet or exceed specification requirements. 

Product data. 

Shop drawings which indicate type and location, 
arrangement, dimensions, materials, and anchor details. 

Manufacturer's installation instructions and catalog 
data. 

QUALITY ASSURANCE 

A l l  pipe anchors, 
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,- 

1.7 

A. 

B. 

PART 2 

2.1 

A. 

B. 

C. 

2.2 

A. 

2 . 3  

A. 

B. 

C. 

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. 

PRODUCTS 

MANUFACTURERS 

GriMell Supply Sales Company. 

Piping Technology and Products, Inc. 

Basic Engineers , Inc. 

PRODUCTS /EQUIPMENT 

Product Shipping Requirements 
1. The Subcontractor shall be responsible for the 

delivery of all job-related materials and/or 
equipment to the job site. 

WLmRIALS 

Hangers and component parts shall be constructed of 
galvanized carbon steel and comply with MSS-SP-58 and 
MSS-SP-69. 

Pipe clamps shall comply with ASTM AS76 and be 
constructed of galvanized carbon steel. 

ASTM A36 steel shall be used for all plate and 
structural shape support components. 
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2 .4  

A. 

FABRICATION 

Welding 

B. 

C. 

2 . 5  

A. 

@ PART3 

3 . 1  

A. 

B. 

1. 

Shop 
1. 

All welding shall be in accordance with AWS A5.1 
and AWS D1.1. 

Assembly 
Any parts made in the fabricator's shop shall be 
completely shop assembled, as far as practical, 
prior to shipment to the site.. 

Shop/Factory Finish 
1. All carbon steel parts shall be shop prime coated 

after fabrication. 

LABELING 

Product Marking 
1. All 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. 

EI[ECI(TTION 

ERECTION/INSTALLATION/APPLICATION 

Installation 
1. Hanger and support components shall be installed 

in accordance with MSS-SP-89. 

Structural Connections for Pipeline Supports 
1. Locations: New pipeline supports and/or hangers 

shall be attached to structural members. The 
supports shall be located at the following places 
and at intermediate points so that the maximum 
support spacing per ASME B31.3 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. 
b. Both sides of flanged flow meter joints on 

Date: 
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2 .  

3 .  

4 .  

5 .  

c. Within 2 feet on one side of valves on 

d. The underside of floor or platform steel on 
horizontal or sloped lines. 

vertical lines that pass through the floor or 
platform. 

Cold Lines: Hanger rods supporting cold 
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. Floor opening pipe sleeves. 
b. Grating or floor plate. 
c. ASME Coded Vessels. 
d. Other pipe hangers or other pipes. 
Supports shall be provided to avoid the need for 
temporary supports in the following cases: 
a. Where regular maintenance necessitates the 

b. Where flanged connections must be broken t o  

Anchors and guides shall be designed and installed 
at the locations shown on the Subcontractor piping 
drawings. 

removal of equipment. 

remove or insert spectacle blinds. 

3 . 2  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: A l l  risers that may sway or vibrate from 
pump pulsations or mechanical equipment operation shall 
be guided. The guides/braces shall prevent movement 
resulting from equipment operation/vibration, but shall 
not limit or restrain movement of pipe due to thermal 
expansion. On overflow lines, a brace or restraint 
shall be installed near the discharge. 

Date: 10-/10/95 
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C, 

D. 

Vertical Adjustment 
1. All rod-type hangers shall be provided with a 

means of vertical adjustment after erection. If a 
turnbuckle is used, the right hand thread shall be 
at the top, so that turning to the right will 
raise the pipe. 

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. 

,. 
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

B. 

C. 

1 . 3  a .  
A. 

D. 

SECTION 15171 
MOTORS FOR INDIRECT DRYER 

GENERAL 

SECTION INCLUDES 

Low voltage, three phase induction motors. 

Low voltage, single phase induction motors. 

RELATED SECTIONS 

Section 11182 - Indirect Dryer Performance 
Specification. 

Section 16051 - Basic Electrical Materials and Methods 
for Indirect Dryer. 

REFERENCES 

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. 

Institute of Electrical and Electronics Engineers 
(IEEE): 
1. IEEE 112-91 Standard Test Procedure for 

Polyphase Induction Motors and 
Generators. 

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. 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17. 

National Fire Protection Association (NFPA): 
1. ' NFPA 701-96 . National Electrical Code. 
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1.4 

1.5 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Date: 

SYSTEM DESCRIPTION 

A. Provide electric motors as required for the Indirect 
Dryer. Each motor shall be selected especially for its 
respective driven equipment. 
adequate for the full range of the driven equipment's 
performance. 

Each motor shall be 

SUBMITTALS 

Product Data: Provide data for motors, including full 
load amps, NEMA frame size, and additional standard 
nameplate data. 
for each of 1/2, 3 / 4 ,  and full load. Include catalog . 

sheets and drawings showing voltage, ratings, 
impedances, normal and short circuit current ratings, 
dimensions, and enclosure details. 

Provide efficiency and power factor 

Operation and maintenance data. Include assembly 
drawings and bearing data, including replacement sizes 
and lubrication instructions. 

Certificate of Conformance: Provide statement 
certifying that the materials supplied meet or exceed 
contract requirements. 

Testing Procedures: Submit written procedures for all 
required testing. Test procedures shall include 
criteria for acceptable performance. 

Manufacturer's installation instructions. Indicate 
application conditions and limitations of use 
stipulated by product testing agency.. Include 
instructions for storage, handling, protection, 
examination, preparation, installation, and 
commissioning of products. 

Recommended Spare Parts Lists: Provide, where 
applicable. 

Submit Material Safety Data Sheets for all cutting 
oils, caulks, sealants, and all similar components. 

10/10/95 15171 WBS No.: 1.1.1.1.1.3.1 
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H. Test Reports: Indicate satisfactory completion of 
required tests and inspections. Submit results 
verifying performance in accordance with IEEE 112. 

I. Motor Data Sheets: 
(Attachment 1) for 

1.6 QUALITY ASSURANCE 

A. Conform to NFPA 70 

PART 2 PRODUCTS 

Provide completed motor data sheet 
each motor provided. 

and NEMA MG1. 

The listing of equipment suppliers below in no way precludes 
the offerer from proposing alternate suppliers of any of the 
equipment to be furnished within the scope of this 
specification. This list of suppliers is intended to identify 
the type of equipment and general quality of that equipment 
that will be included in the offerer's proposal. It is the 
offerer's responsibility to propose equipment that is best 
suited for this project in combined terms of quality and 
price. 

2.1 MANUFACTURSRS 

A. Reliance Electric. 

B. U. S. Motors. 

C. General Electric. 

2.2 EQUIPMENT 

A. General Construction and Requirements 
1. Electrical Service: Refer to related sections of 

the specifications and the drawings for required 
characteristics. 

2. Motors: Design for continuous operation at a 
temperature of 4 0  degrees C ambient, and for 
temperature Vise in accordance with NEMA MG 1 
limits for insulation class, service factor, and 
motor enclosure type. Motors to be controlled by 
variable frequency drives shall be of a design 
suitable for this type of operation. 0 

Date: 10/10/95 
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3 .  

4 .  

5. 

6 .  

7. 

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 90 
degree step rotation of the conduit entrance. 
Oversize conduit boxes shall be provided. 
Motor Service Factor: Furnish motors with service 
factors required by table in Paragraph D. Motor 
size in hp shall be selected to serve the driven 
equipment over its full performance range as 
though the service factor is 1.0. 
Motor voltage shall be 115 V, single-phase for 
motors 1 hp or less. Other motors shall be 460 V, 
three-phase. - 
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. 

1. 
2. 

3 .  

4 .  

5. 

6. 

7. 

8 .  

B. Three Phase - Squirrel Cage Induction Motors 
Motors shall be 460 V, three phase, 60 Hz. 
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. 
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. 
Insulation System: Non-hygroscopic NEMA Class F 
or better. 
Testing Procedure: In accordance with IEEE 112, 
Test Method B. Load test motors to determine 
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C. 

HP 
Factor 

1 

2 
1-1/2 

3 
5 
7-1/2 

10 
15 
20 

25 
30 
40 
50 

9. 

10. 

11. 
12. 
13. 

14. 

15. 

freedom from electrical or mechanical defects and 
for compliance with performance data. 
Motor Frames: NEMA MG 13 standard T-frames of 
steel, aluminum, or cast iron with end brackets of 
cast iron or aluminum with steel inserts. 
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 

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 
schedules as given herein at full load and rated 
voltage when tested in accordance with IEEE 112. 

(TEFC) : 

Performance Schedule: Three Phase - Energy efficient, 
TEFC. 

RPM 
(Syn) 

1200 
1200 
1200 

1200 
1200 
1200 

1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

. 1200 

Minimum Minimum 
NEMA Percent Percent 
Frame Efficiency Power Factor 

145T 81 
182T . 83 
184T 85 

213T 85 
2 15T 86 
254T 89 

256T 89 
284T 90 
286T 90 

324T 90 
326T 91 
364T 92 
365T 92 
404T 92 
405T 92 

Date: 10/10/95 
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HP 
Factor 

100 
125 

1 

2 
1-1/2 

3 
5 
7-1/2 

10 
15 
20 

25 
30 
40 

50 
60 
75 

100 
125 
150 
200 

1-1/2 
2 
3 

5 
7-1/2 
10 

15 
20 
25 

30 . 
40 
50 

RPM 
( S p )  

1200 
1200 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800' 
1800 

1800 
1800 
1800 
1800 

3600 
3600 
3600 

3600 
3600 
3600 

3600 
3600 
3600 

3600 
3600 
3600 

Date: 10/10/95 

NEMA 
Frame 

444T 
445T 

143T 
145T 
145T 

182T 
184T 
213T 

215T 
254T 
256T 

284T 
286T 
324T 

326T 
364T 
365T 

405T 
444T 
445T 
4471' 

143T 
145T 
182T 

184T 
213T 
215T 

254T 
256T 
284T 

286T 
324T 
326T 

93 
93 

82 
84 
84 

87 
88 
89 

90 

91 

92 
93 
93 

93 
93 
93 

94 
94 
94 
95 

82 
82 
82 

85 
86 
86 

88 
89 
90 

91 
91 
90 

91 . 

Minimum Minimum 
Percent Percent 
Efficiency Power Factor 

83 
85 

84 
85 
85 

83 
83 
85 

84 
86 
85 

84 
86 
83 

85 
87 
87 

86 
87 
88 
87 

85 
87 
87 

88 
86 
86 

91 
89 
92 

92 
91 
92 
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@ HP RPM NEMA 
Minimum 
Percent 

Minimum 
Percent 

Factor ( S p )  Frame Efficiency Power Factor 

60 3600 36411 91 
75 3600 365T 91 
100 3600 405T 92 

93 
91 
92 

For motors not in schedule, provide manufacturer's standard high- 
efficiency motor. 

D. Service Factor Schedule 

HP 3600 rpm 1800 rpm 1200 rpm 900 rpm , 

1/6 - 1/3 1.35 1.35 1.35 1.35 

1/2 1.25 ' 1.25 1.25 1.15 

3/4 1.25 1.25 1.15 1.15 

1 1.25 1.15 1.15 1.15 

>1 - 150 1.15 1.15 1.15 1.15 

E. Single phase motors shall conform to the following 
respective requirements. 
shall furnish motor starter, motor type, and motor 
enclosure type suitable for the application. 
1. Single Phase Power - Split Phase Motors 

The driven equipment supplier 

a. Starting Torque: Less than 150 percent of 

b. Starting Current: Up to seven times full 

c. Breakdown Torque: Approximately 200 percent 

d. Drip-Proof Enclosure: Class A (50 degrees C 

full load torque. 

load current. 

of full load torque. 

temperature rise) insulation, NEMA Service 
Factor, prelubricated sleeve or ball 
bearings. 

temperature rise) insulation, 1.0 Service 
Factor, prelubricated ball bearings. 

2. Single Phase Power - Permanent-Split Capacitor 

e. Enclosed Motors: Class A (50 degrees C 

Motors 
a. Starting Torque: Exceeding 1/4 of full load 

b. Starting Current: Up to six times full load 
torque. 

current. 

Date: 10/10/95 
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c. Multiple Speed: Through tapped windings. 
d. Open Drip-Proof or Enclosed Air Over 

Enclosure: Class A (50 degrees C temperature 
rise) insulation, minimum 1.0. Service Factor, 
prelubricated sleeve or ball bearings, 
automatic reset overload protector. 

3. Single Phase Power - Capacitor Start Motors 
a. Starting Torque: Three times full load 

torque. 
b. Starting Current: Less than five times full 

load current. 
c. Pull-up Torque: Up to 350 percent of full 

load torque. 
d. Breakdown Torque: Approximately 250 percent 

of full load torque. 
e. Motors: Capacitor in series with starting 

winding; provide capacitor-start/capacitor- 
run motors with two capacitors in parallel 
with run capacitor remaining in circuit at 
operating speeds. - 

f. Drip-Proof Enclosure: Class A (50 degrees C 
temperature rise) insulation, NEMA Service 
Factor, prelubricated bearings. 

temperature rise). 
g. Enclosed Motors: Class A (50 degrees C 

PART 3 EXECUTION 

Not used. 

END OF SECTION 
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mTTACHMENT 1 

MOTOR DATA SHEET 
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15171 

MOTOR DATA SHEET 

Submit for each motor. Mark N/A if not applicable. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

18. 

Driven Equipment Number 
Driven Equipment Name 
Motor Manufacturer 
Quantity 
Horsepower (hp) 
RPM 
Voltage 
Enclosure Type 
Frame 
Phase/Frequency 
40 degree C ambient insulation 
Service Factor 
NEMA Design 
Space Heaters 
Full Load Amperes (FLA) 
Locked Rotor Amperes (LRA) 
Efficiency: 
1/2 Load 
3/4 Load 
Full Load 
Power Factor: 
1/2 Load 
3/4 Load 
Full Load 

, 

i 
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PART 1 

1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

1 . 3  

A. 

1.4 

A. 

B. 

GENgRAL 

SECTION 15250 
INSULATION 

SECTION INCLUDES 

Supplying all labor, materials, and equipment required 
for installing pipe and equipment insulation as 
specified herein. 

RGLATED 

Section 

Section 

SECTIONS 

01010 

15060 
Accessories. 

Section 15090 

Section 16856 

- General Requirements. 

- Pipe, Fittings, Valves, and 

- Piping Supports and Anchors. 

- Heating Cables and Panels. 

REFERENCES, CODES, AND.STANDARDS 

American Society for Testing and Materials (ASTM): 
1. ASTM B209-93 Aluminum and Aluminum-Alloy 

2. ASTM C533-85 Calcium Silicate Block and 

3. ASTM C552-91 Cellular Glass Thermal 

Sheet and Plate. 

Pipe Thermal Insulation. 

Insulation. 

SUEMITTALS 

Certificate of Conformance: Manufacturer shall certify- 
and provide data which indicate that all products 
supplied meet or exceed specification requirements. 

Submit product data and installation manuals. 

Date: 10/10/95 
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1.5 

- A. 

1.6 - 

A. 

PART 2 

2.1 

A. - 

B. 

C. 

D. 

E. 

Date: 

DELIVERY, STORAGE, AND HANDLING 

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. 

2. 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. 

SEQUENCING AND SCHEDULING 

Insulation shall not be installed on the equipment or 
piping system until the system has passed a hydrostatic 
pressure test. 

PRODUCTS 
. .  

MATERIALS 

Cellular glass: Board and molded (rigid), inorganic, 
*k' value of 0.345 Btu-inch/hour per square-feet per 
degree F at 75 degrees F, conforming to ASTM C552 (Type 
11), to be used for temperatures below 400 degrees F. 

Calcium Silicate: Preformed pipe covering, flat block 
or curved block, in accordance with ASTM C533 (Type I), 
to be used for tersratures above 400 degrees F. 

Jacketing: Aluminum, Alloy 3003-Hl4, tempered, 0.020 
inches thick, embossed, conforming to ASTM B209. 

Elbow insulation covers: Aluminum, Alloy 1100, 
tempered. 

Bedding Compound: Non-volatile, .008 perm inch; 
service temperature range of - 6 0  degree F to 180 degree 

10/10/95 ' 15250 WBS NO.: 1.1.1.1.1.3.1 
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2 - 2  

A. 

B .  

C. 

A. 

B. 

Date: 
Rev. : 

F; application temperature 40 degree F to 100 degree F, 
sealant. 

Wire: B&S Gage No.16, annealed, 302 or 304 stainless 
steel. 

Insulation Bands: 
1. Piping: 1/2-inch wide (minimum) by 0.015-inch 

2 .  Equipment: 3/4-inch by 0.015-inch thick 
thick (minimum), 304 stainless steel bands. 

(minimum), 304 stainless steel bands. 

Screws: Number 8, by 3/8-inch, sheet metal type 302 or 
304 stainless steel. 

adhesives: Fire-resistant adhesive shall be compatible 
with insulation. 

Piping, valves, fittings, flanges, and equipment shall 
be insulated and jacketed for all systems subjected to 
freezing temperatures, for hot lines and for steam and 
condensate lines. Insulated pipe and equipment shall 
be shown on the Subcontractor's and vendor's piping and 
instrumentation diagrams and piping drawings. 

Install materials in accordance with the manufacturer's 
instructions. Maintain temperatures and conditions 
required by the manufacturer for installation. 

Manholes, flanged valves, flanged fittings, and 
pipeline flanges shall have removable insulation and 
aluminum jacketing to p e d t  servicing of take-down 
joints. Removable covers may be fabricated from - 

segments of block insulation or from preformed 
sectional pipe covering and premolded components. A 
removable cover shall be of the same material as the 
adjoining pipe insulation. c 
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. . I  . 

D. 

E. 

F. 

G. 

H. 

Date: 
Rev. : 

1. 

2 .  

Pipe 
1. 

2 .  

3 .  

4. 

5 .  

6 .  

Fill jolnts and seams with bedding compound to form 
smooth surface. 

All piping and equipment 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. 

Install jacketing with screws on 3-inch centers on all 
fittings and valves where banding is not possible. 

Labels indicating "asbestos-free" shall be attached to 
the outside of all insulation jacketing. 

The asbestos-free labels on piping systems shall 
be located adjacent to all piping identification 
labels. 
The asbestos-free labels on equipment shall be 
located adjacent to the equipment identification 
tag. 

Insulation 
A l l  piping and heat tracing shall be tested before 
installing insulation. 
Piping shall be covered with a minimum of 1-1/2- 
inch-thick cellular glass or a minimum of 4-inch 
thick calcium silicate insulation as applicable. 
Sectional cellular glass insulation shall be 
applied in a single layer with joints tightly 
butted, and shall be secured in place with wire on 
12-inch centers. 
Aluminum jacketing shall be applied directly over 
insulation. 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 all elbows. Aluminum 
jacketing shall be used for all other fittings, 
valves, flanges, etc. 
Lap all seams against weather. 

10/10/95 
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7 .  Finish insulation at supports, protrusions, and 
interruptions. At pipe supports, remove only 
enough insulation to provide a snug fit. 

I. Equipment Insulation 
1. Apply insulation board directly to eqtiisinent 

surfaces with all 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 all voids shall be filled with 
bedding compound. 

3 .  Aoply aluminum jacketing over insulation with 3 -  
inch minimum lap on longitudinal and 
circumferential joints. 

inch-thick insulation. 

identification nameplates and beveled at a 45- 
degree angle. 

6. A l l  equipment and heat tracing shall be tested 
before installing insulation. 

4. Equipment shall be covered with a minimum of 2- 

5 .  Insulation shall be cut &-til- :ram all equipment 

END OF SECTION 
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SECTION 16051 
BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 GENERAL 

1.1 

A. 

1.2 

A. 

B. 

C. 

- 1 . 3  

A. 

B. 

FOR INDIRECT DRYER 

SECTION INCLUDES 

Electrical equipment, material, and services 
indirect dryer. 
1. Disconnect switches. 
2. Motor starters. 
3 .  Selector switches. 
4 .  Enclosures for electrical equipment. 
5. Molded case circuit breakers. 
6. Variable frequency drives. 
7. Conduit. 
8. Wire and cable. 
9. Instrument cable. 
10. Nameplates. 
11. Wire markers 
12. Splicing and 

RELATED SECTIONS 

Section 11182 - 

Section 15171 - 

Section 16856 - 
Dryer. 

REFERENCES 

and cable tags. 
termination components. 

Indirect Dryer Performance. 

Motors for Indirect Dryer. 

Heating Cables and Panel for 

National Fire Protection Association (NFPA) : 

required for 

Indirect 

1. NFPA 70-96 National Electrical Code. 

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

Coated. 

Date: 10/10/95 
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1.4 

C. Underwriters Laboratories, Inc. (UL) : 
1. UL 360-86 Liquid-Tight Flexible Steel 

2. UL 486A-91 Wire Connectors and Soldering 
Conduit. 

Lugs for Use with Copper 
Conductors. 

Polyethylene, and Rubber 
Insulating Tape. 

3. UL 510-94 Polyvinyl Chloride, 

D. National Electrical Manufacturers Association (NEMA) : 
1. NEMA AB 1-93 Molded Case Circuit 

Breakers and Molded 
Case Switches. 

Systems General Requirements. 

Systems, Controllers, 
Contactors and Overload Relays 
Rated Not More Than 2000 Volts 
AC or 750 Volts DC. 

Construction and Guide for 
Selection, Installation and 
Operation of Adjustable-Speed 
Drive Systems. 

Systems Enclosures. 

Distribution Equipment 
Switches (600 Volts Maximum). 

Equipment (1000 Volts 
Maximum). 

2. NEMA ICs 1-93 Industrial Controls and 

3. NEMA ICs 2-93 Industrial Controls and 

4. NEMA ICs 3.1-90 Safety Standards for 

5. NEMA ICs 6-93 Industrial Controls and 

6. NEMA KS 1-90 Enclosed and Miscellaneous 

7. NEMA 250-91 Enclosures for Electrical 

E. Code of Federal Regulations (CFR): 
1. 29 CFR 1910-92 Occupational Safety and Health 

Standards. 

SYSTEM DESCRIPTION 

A. Design Conditions:. As noted in Section 11182. Ambient 
shall be 40 degrees C. 
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B. Design Criteria: As noted in Section 11182. 

C. Electrical starters, controls, wiring, and conduit 
required to operate the indirect dryer specified and as 
indicated on drawings. Where these electrical items are 
mounted on the same shipping section, they shall be 
electrically connected using wire or cable and conduit as 
specified herein. For items not mounted on the same 
shipping. section, electrical interconnection diagrams' 
shall be furnished, conveying clearly how these items are 
to be wired. 
or equipment not required for the indirect dryer. 

Disregard requirements herein for material 

1,s SUBMITTALS 

A. Product Data: Provide data for all equipment and 
materials specified. Include catalog sheets and drawings 
showing voltage, ratings, impedances, normal and short 
circuit current ratings, dimensions, and enclosure 
details. 

B. Manufacturer's Installation Instructions: Indicate 
application conditions and limitations of use stipulated 
by product testing agency. Include instructions for 
storage, handling, protection, examination, preparation, 
installation, and commissioning of products. Provide 
interconnection wiring diagrams indicating actual point- 
to-point termination of wiring, between electrical 
switches, controls, starters, and other equipment. Wire 
terminations and individual wires must be labeled with 
numbers. 

C. Testing Procedures: Submit written procedures for all 
required testing. Testing procedures shall include 
criteria for acceptable performance. 

D. Certificate of Conformance: Provide statement certifying 
that the equipment and materials supplied-meet or exceed 
contract requirements. 

E. Material Safety Data Sheet (MSDS): Submit MSDSs for 
cutting oils, caulks, sealants, and ,all other similar 
components. 
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F. 

1.6 

A. 

'B e 

PART 2 

2.1 

A. 

B. 

Test Reports: Indicate satisfactory completion of 
required tests and inspections. 

Regulatory Requirements: 
performed shall conform to the requirements of NFPA 70. 

All products and services 

Certifications: All items shall be tested and listed for 
the purpose intended by Underwriters Laboratories or 
Factory Mutual, Inc., with label attached. 

PRODUCTS 

EQUIPMENT 

Disconnect Switches 
1. Nonfusible Switch Assemblies: NEMA HS-1, type HD 

quick-make, quick-break, visible blade, load 
interrupter knife switch in type 4 enclosures, 
conforming to NEMA 250, with externally operable 
handle-interlocked to prevent opening front cover 
with switch in ON position. Handle lockable in 
OFF position. 

2. Fusible Switch Assemblies: NEMA HS-1, type ED 
quick-make, quick-break, visible blade, load 
interrupter knife switch in type 4 enclosures, 
conforming to NEMA 250, with externally operable 
handle interlocked to prevent opening front cover 
with switch in ON position. Handle lockable in 
OFF position. Fuse Clips: FS W-F-870. Designed 
to accommodate Class R fuses. 

Motor Starters 
1. Magnetic Motor Controller: NEMA ICs 1 and ICs 2, 

AC general purpose, circuit breaker, combination, 
Class A magnetic controller for induction motor. 
Each controller shall have a control power 
transformer with two primary fuses, one secondary 
fuse with other secondary lead grounded.' 

2. Coil Operating Voltage: 120. volts, 60 hertz. 
3. Overload Relay: NEMA ICs 2 bimetal, ambient 

compensated. 
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c. 

D. 

E. 

F. 

Date : 
Rev. : 

4 .  Enclosure: NEMA ICs 6, type 4. 
5. Selector Switch: Cover mounted, rotary type, on- 

6 .  Minimum Size Contactor: Size 1. 
7. Circuit Breaker: Instantaneous trip only, minimum 

8 .  Pilot Lights: Two push-to-test, industrial type 

off. 

22 kA symmetrical interruption. 

with nameplates. 

Selector Switches 
1. Stainless steel enclosure, NEMA ICs 6, type 4 .  
2. Two-position, maintained contact (start/stop). 
3. Three-position, maintained contact 

(hand/of f /auto) . 
Enclosures for Electrical Equipment 
1. 

Molded 
1. 

2. 

All enclosures for electrical equipment shall be 
type 4 ,  conforming to NEMA ICs 6 or'NEMA 250, as 
appropriate. 

Case'Circuit Breakers 
NEMA AB 1 with integral thermal and instantaneous 
magnetic trip in each pole. Provide common trip 
handle for all poles with capability of physical 
lockout. Terminals, minimum 75 degrees C rated. 
Breaker enclosures shall be type 3R, conforming to 
NEMA 250. 

Variable Speed Drives 
1. Manufacturers : 

a. Cutler Hammer. 
b. Allen Bradley. 
c. Westinghouse. 
d. Substitutions: Submit to the FERMCO 

Construction Manager for engineering 
approval. The listing of equipment suppliers 
in no way precludes the offerer from 
proposing alternate suppliers of any of the 
equipment to be furnished within the scope of 
this specification. This list of suppliers 
is intended to identify the type of equipment 
and general quality of that equipment that 
will be included in the offerer's proposal. 
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It is the offerer's responsibility to propose 
equipment that is best suited for this 
project in combined terms of qual4ty and 
price. 

2. Provide enclosed variable frequency drive suitable 
for load intended, conforming to the requirements 
of NEMA ICs 3.1. 

a. Rated Input Voltage: 480 volts, three phase, 

b. Motor Nameplate Voltage: 460 volts, three 

c. Displacement Power Factor: Between 1.0 and 

3 .  Ratings 

60 Hertz. 

phase, 60 Hertz. 

0.95, lagging, over entire range of operating 
speed and load. 

degrees C. 
d. Operating Ambient: -10 degrees C to 40 

e. Humidity: 20-90 percent noncondensing. 

a. Employ microprocessor-based inverter logic 

b. Employ pulse width modulated inverter system. 
c. Employ switching power supply operating off 

d. Design for ability to operate drive with 

e. Design to attempt five automatic restarts 

4 .  Design 

isolated from power circuits. 

DC link. 

motor disconnected from output. 

following fault condition before locking out 
and requiring manual restart. 

5. Product Options and Features 
a. Display: Provide integral digital display to 

indicate output voltage, output frequency, 
and output current. 

b. Status Indicators: Separate indicators for 
overcurrent, overvoltage, ground fault, 
overtemperature, and input power ON. 

c. Volts per Hertz Adjustment: Manufacturer's 
standard . 

d. Current Limit: 150 percent of rated for 1 
minute. 

e. Acceleration Rate Adjustment: 0.5-30 
seconds. 

f. Deceleration Rate Adjustment: 1-30 seconds. 

Date: 10/10/95 
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g. Provide hand-off-automatic selector switch 

h. Input Signal: 4-20 mA DC, 250 ohms loop 

i. Safety Interlocks: Provide terminals for 

and manual speed control. 

impedance (maximum). 

remote contact to inhibit starting-under both 
manual and automatic mode. 

remote contact to allow starting in automatic 
mode. 

k. Manual Bypass: Provide contactor, motor 
running overload protection, and short 
circuit protection for full voltage, 
nonreversing operation of the motor. Include 
isolation switch to allow maintenance of 
inverter during bypass operation. 

1. Disconnecting Means: Include integral 
circuit breaker on the line side of each 
drive. 

! 

j. Control Interlocks: Provide terminals for 

2.2  MATERIALS 

A. Conduit 
1. Rigid steel, heavy wall, galvanized conduit 

conforming to ANSI C80.1. Conduit shall be 3/4 
inch minimum in diameter. Attachment straps, 
hangers, and struts shall be galvanized. 

UL 360. Conduit shall be 3/4 inch minimum in 
diameter. 

2. Liquid-tight flexible metal conduit conforming to 

B. 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. Conductors for solenoid valves and/or limit 
switches shall be multiconductor No. 16 AWG, as . 

Date: 10/10/95 
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C. 

D. 

E. 

F. 

Date: 

required. 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 type XHHW-2 or THW-2. 

2. Any special conductors shall be as required and UL 
listed for the purpose intended. 

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 similar to W. H. Brady Co. computer-printable 
l1Bradys1eevel1 or approved equal. 

2. Cable tags shall be rectangular, flat, non-heat- 
shrinkable tags with 1/8-inch-high letters. 
markers shall be similar to Raychem-type TMS or 
approved equal. 

Cable 

Splicing and Termination Components 
1. Wire connectors, UL 486A, as applicable. 
2. Insulation tape, UL 510. 
3 .  Provide solderless terminal lugs on stranded 

4. Twist-on splicing connectors (wire nuts) are not 
conductors. 

acceptable for 480-volt splices. 
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FABRICATION 

Conduit 
1. Route conduit parallel or at right angles to 

# 

equipment lines. Provide conduit supports at 
approximately 8-foot interyals. 

cut ends of conduit shall be reamed. 

degree bends between boxes. Use hydraulic one- 
shot c,onduit bender or factory elbows for conduit 
diameter larger than 1-1/2 inch. 

4. Use form 8 conduit bodies to make sharp changes in 
direction. Avoid moisture traps; provide junction 
box with weep hole. 

2. Cut conduit square using saw-or pipecutter. All 

3 .  Install no more than the equivalent of three 90- 

5. Provide cast metal boxes such as FS or FD. 
6 .  Provide 1/8-inch nylon pull cord in empty 

conduits. 
7. Final conduit connections to motors or other 

vibrating equipment shall be made with 
approximately 3-foot liquid-tight flexible metal 
conduit. 

Date : 
Rev. : 

Wire and Cable 
1. All wire and cable shall be completely enclosed in 

conduit or in junction boxes, metal raceway, or 
panels. 

2. Swab conduit before installing cable. Remove 
burrs, dirt, or other debris. 

3 .  When pulling cable into conduit, use wire pulling 
compound. 

4. Splices shall be made only in outlet or junction 
boxes. 

5. Provide equipment grounding conductor along with 
phase conductors in all conduits. 

6 .  Multiconductor cables shall contain an integral 
ground conductor. 

7 .  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 are 
to be made. 
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I. 

C. 

8 .  Conductors shall be color coded. Conductors No. 6 
AWG and larger shall be identified using colored 
tape at terminals and splice points. Conductors 
No. 8 AWG and smaller shall be identified using 
colored insulation or jacket. Color coding shall 
be as follows: 

480Y/277V Phase A 
Phase B 
Phase C 
Neutral (grounded) 
Ground 

208Y/120V Phase A 
Phase B 
Phase C 
Neutral (grounded) 
Ground 

240/120V Phase 
Phase 
Neutral (grounded) 
Ground 

Brown 
Orange 
Yellow 
Gray 
Green or bare 

Black 
Red 
Blue 
White 
Green or bare 

Black 
Red 
White 
Green 

Nameplates 
1. Degrease and clean surfaces to receive 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. 

2. Wire and cable tags shall identify panel and 
circuit number or control wire number, as 
required. 

E. Motor Starters 
1. Install motor 

approximately 

Date: 10/10/95 
Rev.: A RE: TPF 
..OQOILi, 53 

controllers with selector switches 
54 inches above finished floor. 

16051 WBS NO.: 1.1.1.1.1.3.1 
10 of 12 ERA/CRU NO. : ‘1/P0-145 

1 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Ti). 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 



F. 

G. 

.. 

t n : 

.-. 

H. 

2 .4  

A. 

Date: 
Rev. : 

2. Install overload heater elements in motor 1 

controllers to match motor characteristics. 2 

served. 4 

3 .  Provide engraved nameplate identifyi'hg motor 3 

5 

Selector Switches 6 

7 1. Mount selector switches at a mounting height of 54 
inches above the floor, adjacent to the equipment 
controlled. Provide unistrut mounting supports. 

Variable Speed Drives 
1. Fabricat ion 

a. Wiring Terminations: Match conductor 

b. Enclosure: NEMA 250, Type 4 .  
c. Finish: Manufacturer's standard enamel. 

2. Do not instal1,drive until building environment 
can be maintained within the service conditions 
required by the manufacturer. 

motor drives to match installed motor 
characteristics. 

4. Provide engraved plastic nameplates as specified 
herein. 

5. Provide neatly typed label inside each motor drive 
door identifying motor served, nameplate 
horsepower, full load amperes, code letter, 
service factor, and voltage/phase rating. 

materials and sizes indicated. 

3 .  Select and install overload heater elements in 

Grounding 
1. Provide ground conductor termination lugs (minimum 

two) adequate for 4/0 wire on each shipping 
section. 

2. Bond all electrical enclosures to any conducting 
structures on which they are mounted and to ground 
termination lugs in accordance with NFPA 70. 

SOURCE QUALITY CONTROL 

Testing 
1. Power and Control Wire: All wires shall be tested 

for continuity. Wire insulation shall be megger 
tested between each conductor and ground. A 1000- 
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volt megger shall be used for insulation rated 600 
volts. Minimum resistance shall be 100 megohms. 

a. Make electrical connections to utilization 
2. Utilization Equipment: 

equipment in accordance with manufacturer's 
instructions. 

requirements of NFPA 70. 

continuity. 

be megger tested with a 1000-volt megger 
prior to connection of power leads. 
acceptable resistance shall be 50 megohms. 

with a phase rotation tester similar to G. 
Biddle Company (Catalog No. 56060) or equal 
on equipment which could be damaged by 
reverse rotation. 
1) Motor and phase rotation shall be 

2) All motors shall be ''bumped" to check 

b. Installation shall conform to the 

c. Motor windings shall be checked for 

d. Motor windings rated 4 6 0  volts nominal shall 

Minimum 

e. Motor and phase rotation shall be checked 

verified before energizing motors. 

for proper direction of rotation prior 
to performing operational tests on the 
equipment. 

B. Verification of Performance: Record results for testing 
Article 2.4, Paragraph A above, for submittal. 

PART 3 EXECUTION 

N o t  used. 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

C. 

a 1 . 3  

A. 

B. 

SECTION 16856 
HEATING CABLES AND PANEL FOR INDIRECT DRYER 

GENERAL 

SECTION INCLUDES 

Heat trace power distribution panel. 

Heating cable. 

RELATED SECTIONS 

Section 11182 - Indirect Dryer Performance 
Specification. 

Section 15250 - Insulation. 

Section 16051 - Basic Electrical Materials and Methods 
for Indirect Dryer. 

REFERENCES 

National Fire Protection Association (NFPA):. 
1. NFPA 70-96 National Electrical Code. 

National Electrical Manufacturers Association (NEMA) : 
1. NEMA AB 1-93 

2. NEMA PB 1-90 
3. NEMA ICs 2-93 

4. NEMA ICs 6-93 

5. NEMA 250-91 

Date: 10/10/95 
0 

Rev.: A RE: TPF 

Molded Case Circuit Breakers and 
Molded Case Switches. 
Panelboards. 
Industrial Control and Systems 
Controllers, Contactors, and 
Overload Relays Rated Not More Than 
2000 Volts AC or 750 Volts DC. 
Industrial Control and Systems 
Enclosures 
Enclosures for Electrical Equipment 
(1000 Volts Maximum). 
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1.4 

A. 

B. 

1.5 

A. 

B. 

C. 

D. 

E. 

F. 

1.6 

A. 

Date: 
Rev. : 

SYSTEM DESCRIPTION 

Heat tracing for tanks, pumps, pipe, and any other 
outdoor equipment requiring freeze protection with 
outside temperature at -10 degrees F. 

Power distribution panel with heat trace freeze 
protection control package. 

SUBMITTALS 

Product Data: Provide data for heating cable and 
control components. Provide manufacturer's catalog 
"cut sheets'' for each type or piece of equipment 
supplied. 

Manufacturer's Installation Instructions: Provide 
installation instructions. 

Certificates of Conformance: Manufacturer shall 
certify and provide data which indicate that all 
supplied products meet or exceed specification 
requirements. 

Operation Data: Submit description'of operating 
controls. 

Maintenance Data: Submit repair methods and parts list 

3 

4 
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16 

17 

18 
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20 

21 

of components. 

Test Procedures: Submit written procedures for all 
required testing. Test procedures shall include 
criteria for acceptable performance. 

QUALITY ASSURANCE 

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

29 
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31 
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' 33 
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1.7 SEQUENCING AND SCHEDULING 

R. Coordinate installation of heating cable with 
installation of piping and piping insulation. 

PART 2 PRODUCTS 

The listing of equipment suppliers below in no way precludes 
the offerer from proposing alternate suppliers of any of the 
equipment to be furnished within the scope of this 
specification. This list of suppliers is intended to identify 
the type of equipment and general quality of that equipment 
that will be included in the offerer's proposal. It is the 
offerer's responsibility to propose equipment that is best 
suited for this project in combined terms of quality and 
price. 

2.1 MANTJFACTURERS 

A. Raychem. 

B. Chromalox. 

C. Thermon. 

2.2 EQUIP= 

A. Heat Trace Power Distribution Panel: As required for 
equipment requiring freeze protection, and consisting 
of the following: 
1. Distribution panelboard with 30 mA GFCI circuit 

breakers. Panel shall conform to NEMA PB 1 with 
circuit breakers conforming to NEMA AB 1. Panel 
shall be rated 100 amp minimum, 120/240 V, 1 phase 
(or as required by heating cables) with breakers 
sized for heating cables served and panel amperes 
adequate for heating cable load served. 

2. Selector Switch: Hand-Off-Auto. 
3 .  Contactor: NEMA ICs 2. 
4. Contactor coil status light. 
5. Enclosure: Type 4X according to NEMA 250. 

e Date: 10/10/95 
Rev.: A RE: TPF 
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. i ,. 

2 . 3  

A. 

2 . 4  

A. 

B. 

C. 

D. 

2 .5  

A. 

B. 

C. 

D. 

E. 

F. 

Date : 
Rev. : 

MATERIALS 

Heafing Cable 
1. Self-limiting, 

tracing cable. 
degrees F. 

2. Rating: 120 V 

parallel resistance electric 
Maximum output temperature 150 

or as required. 

ACCESSORZES 

Thermostat: Type 4X according to NEMA ICs 6, 
adjustable setpoint, suitable for -30 degrees 
degrees .F. 

F to 140 

Pilot light. 

Power termination kits, splice kits, tee kits, and end 
seals shall be utilized. 

Provide stainless steel identification tags for all 
devices. Include assembly and circuit numbers. 

FABRI CAT1 ON 

Provide heat trace power distribution panel 
separately. Install heating equipment on tanks, 
filters, pumps, and piping systems as required. 
Install to allow for heat trace cable to be 
moved aside for maintenance of piping system. 

Install in accordance with manufacturer's instructions 
and NFPA 70. 

Avoid pinching and making sharp bends in cable. 

Prevent damage by sharp objects'during installation. 

Do not install electric tracing cables across expansion 
joints. 

All electric heat trace cables shall be installed in 
the 7 and 8 o'clock positions or in the 4 
positions on horizontal runs of pipes. 

10/10/95 16856 WBS NO. : 
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G. Accurately record actual locations of heating cable, 
thermostats, and branch circuit connections. 

2.6 SOURCE QUALITY ASSURANCE 
5 

A .  Test continuity of heating cable. 6 

1 

B. Measure insulation resistance to manufacturer's 8 

recommended values. Use test instruments in accordance 9 

with manufacturer's instructions. 10 

11 

C. 

D. 

PART 3 

Perform continuity. and insulation resistance test on 
completed cable installation prior to installation of 
thermal insulation. 

Measure voltage and current at each unit. 

EXECUTION 

Not used. 

END OF SECTION 

, 
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Basis of 
Off-Gas Control System 

Preliminary Draft 

Operable Unit 1 
Project Order 145 

October 1995 
Revision A 

Environmental Remedial Action Project 
Fernald Environmental Management Project 

Fernald, Ohio 
FERMCO Subcontract No. 2-21487 

[PI PARSONS 

Fairfield Executive Center 
6120 South Gilmore Road 

Fairfield, Ohio 45014 



BASIS OF OFF-GAS CONTROL SYSTEM 

The off-gas control system consists of all components in contact with the off-gas from the rotary dryer 
exit through the stack. The off-gas control system removes the steam, particulates, and organic and 
inorganic contaminants from the off-gas before release to the atmosphere. The system is illustrated on 
the Process Flow Diagram - Drying and Off-Gas Treatment, and begins on drawing SK-F-03911 with 
the exit of off-gas from the dryer into the cyclone. Following the off-gas from the exit of the cyclone, 
as illustrated on drawing SK-F-03912, it flows through the spray tower, condenser, scrubber, off-gas heat 
exchanger, reheater, MEPA filter, carbon beds, HEPA filters, and finally the exhaust fans before exiting 
through the stack. 

The components of the off-gas control system are described in individual specifications, which are in a 
draft stage at this time; additional detail and revision will be needed prior to procurement. The 
specifications are as follows: 

Section 11501 - Scrubber System - Packaged packed-tower type scrubber system with spray tower 

Section 15060 - Pipe, Fittings, Valves, and Accessories 

Section 15090 - Piping Supports and Anchors 

Section 15173 - Motors for Off-Gas Control System - Low voltage three phase and single phase 
induction motors. 

Section 15250 - Insulation 

Section 15755 - Heat Exchangers - Shell and tube and air-to-gas heat recovery heat exchangers. 

Section 15860 - Fans - Centrifugal fans, industrial pressure blowers, propeller fans, and 
accessories. 

Section 15883 - Cyclone - Cyclone with heating jacket. 

Section 15884 - Carbon Bed Adsorber - Multiple carbon beds. 

Section 15885 - Air Cleaning Devices - Disposable, extended area panel filters, Medium- 
Efficiency Particulate Air (MEPA) filters, High-Efficiency Particulate Air (HEPA) filters, filter 
housing and differential pressure gauges. 

Section 15890 - Ductwork - Systems, Stack, and Supports. 
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12) Section 16053 - Basic Electrical Materials and Methods for Off-Gas Control System - Disconnect 
switches, motor starters, selector switches, enclosures, circuit breakers, variable frequency drives, 
conduit, wire and cable, instrument cable, and related components. 3 

4 
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U.S. DEPAR- OF ENERGY 
FERNALD ENVIRONXENTAL MANAGEXENT PROJECT 

FLRXCO SUBCO-CT NO. 2-21487 

PROJECT ORDER 145 
WBS NO. 1.1.1.1.1.3.1 

PRO- SPECIFICATIONS 

SECTION 00003 
TABLE OF CONTENTS 

SECTION TITLE 

00001 TITLE PAGE 

00003 TABLE OF CONTENTS 

DIVISION 1 - GENE= REQUIREXENTS 
01010 GENERAL REQUIREMENTS 

DIVISION 2-10 (NOT USm) 

DIVISION 11 - EQUIPMENT 
11501 SCRUBBER SYSTEM 

DIVISION 12-14 - (NOT USED) 

DIVISIOa 15 - MECHANICAL 
15060 PIPE, FITTINGS, VALVES, AND 

ACCESSORIES 
15090 PIPING SUPPORTS AND ANCHORS 
15173 MOTORS FOR OFF-GAS CONTROL 

SYSTEM 

15250 INSULATION 

15755 HEAT EXCHANGERS 

15860 FANS 

15883 CYCLONE 

DIVISION 15 - MECHANICAL (CONTINUED) 

REV. DATE 

A 10/10/95 
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SECTION TITLE 
15884 CARBON BED ADSORBER 
15885 AIR CLEANING DEVICES 

15890 DUCTWORK 

REV. DATE 

A 10/10/95 
A 10/10/95 

A 10/10/95 

DIVISION 16 - ELECTRICAL 
16053 BASIC ELECTRICAL MATERIALS AND A 10/10/95 

METHODS FOR OFF-GAS CONTROL 
SYSTEM 

END OF SECTION 
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SECTION 01010 
GENERAL REQUIREMENTS 

PART 1 GENERAL 

1.1 SCOPE 

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

PARSONS has prepared these specifications. In all cases where 
the words "A/E SubcontractorI1 appear in these specifications, it 
shall be understood to refer to PARSONS or to such other 
individuals or organizations acting within the scope of the 
specific duties entrusted to them. 

In all cases where the tern Vendor" or l1Sellerv1 or 
I1Manufacturer1l or similar terms appear in these specifications 
or in the appendices to these specifications, they shall be 
understood to refer to an individual or firm(s) providing 
materials, equipment, or services, as noted, under a subcontract 
to Fernald Environmental Restoration Management Corporation 
( FERMCO) . 
In all cases where the term llSubcontractorll appears in these 
specifications, it shall be understood to refer to the 
Construction Contractor or Subcontractor. 

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

The Subcontractor shall provide written procedures for FERMCO's 
review and approval of all tests to be performed as identified in 
the drawings and specifications. These procedures shall provide 
detailed step-by-step operations with sign-off columns and shall 
be submitted and approved at least 30 days prior to testing. 

Generally, all field test instruments shall have been calibrated, 
within 12 months prior to use on this subcontract, by a 
calibration laboratory whose calibration equipment and 

Date: 10/10/95 
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instruments are fully traceable to National Institute of 
Standards and Technology (NIST) standards. The Subcontractor 
shall provide individual certification of calibration and NIST 
standards traceability for all field test instruments used on 
this subcontract. 

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

A. Ohio Basic Building Code (OBBC) 1995. 

B. Uniform Building Code (UBC) 1994. 

C; Life Safety Code 101 - 1994. 

D. 29 CFR 1910 and 1926 - Occupational Safety and Health 
Administration (OSHA) . 

E. - 10 CFR 835 - Radiation Protection for Occupational 
Workers. 

F. National Fire Codes - All inclusive, including 1995 
revisions. 

G. DOE Order 6430.1A - General Design Criteria. 

H. DOE Order 5400.5 - Radiation Protection of Public and 
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Environment. 

1.2 S I T E  AND SCOPE 

The intent of these specification 
required and necessary to provide 
for the Off-Gas Control System of 
Project. 

28 

29 

30 

31 

is to describe all work 32 

the equipment and appurtenances 33 

the Remediation System Design 34 

35 

36 

Where applicable, the Subcontractor shall provide all labor, 37 

services, materials, and equipment, and shall do all work 38 

necessary to accomplish this end within the limits of work as 39 

defined in the accepted bid and/or contract. 40 

41 
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1 . 3  a 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. 
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, AEb OTHER DATA 

A. General: Article SC-25 of FERMCO's Part 4 Invitation 
for Bid, Special Terms and Conditions Form No. P-2500, 
dated July 1993, shall be supplemented in accordance 
with the following requirements (any submittals not in 
conformance with these requirements will be returned 
without review for correction and resubmittal) : 
1. 

2. 

3. 

4. 

Submittals for unrelated items shall not be 
included in the same transmittal, and each 
separate submittal shall be coordinated and shall 
include all drawings and data required for the 
item or system covered. 
Submittals shall indicate project name; 
identification by specification division, section, 
subsection, and article under which equipment or 
material is described; and by name, number, and 
intended use as designated by contract drawings 
and specifications. 
When more than one item of equipment is included 
on a single drawing or catalog cut, each project 
equipment item must be separately identified 
thereon, with clear delineation as to which model 
or catalog number or performance data applies to 
each project item. 
Assembie and submit, in logically arranged 
folders, all instruction bulletins, diagrams, 

Date: 10/10/95 
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.. . 

5. 

6. 

7 .  

8 .  

9. 

10. 

11. 

12. 

lubrication schedules, operating instructions, 
parts lists, and pamphlets for equipment and 
apparatus furnished, including vendor's or 
manufacturer's recommended procedure for lifting, 
handling, and installing equipment. 
Submittals for equipment to include manufacturer's 
model number or catalog number, ratings, size, and 
performance curves and data. Indicate operating 
point on curves and tabular data for each piece of 
equipment that curves or data represent. 
Submit wiring diagrams or connection diagrams for 
equipment items, accompanied by adequately defined 
symbols list. Schematic and wiring diagrams must 
be prepared in accordance with ANSI/IEEE 
Publication Y32E, "Electrical and Electronics 
Graphics Symbols and Reference Designations." 
Individual 8-1/2- by 11-inch elementary and wiring 
drawings are not acceptable. 
Indicate all performance data, construction 
material finishes, and modifications to 
manufacturer's standard design specified. 
Locate termination points for all required 
external wiring. 
Indicate roughing-in, foundation, and support 
point dimensions. 
Submit Material Safety Data Sheets (MSDSs), for 
all-cutting oils, caulks, sealants, lubricants, 
paints, etc., and all other similar compounds 
and/or Hazardous Chemicals as defined in 29CFR 
1926.59 (Hazard Communication) . 
Submit written test procedures for all required 
testing. Include criteria for acceptable 
performance. Submit test reports after completion 
of tests. 
The A/E Subcontractor's review of such submittals 
shall not relieve the Subcontractor from any 
responsibility for deviations from contract 
drawings or specifications, unless the 
Subcontractor has in writing called the A/E 
Subcontractor's attention to such deviations at 
the time of submission, nor shall it relieve the 
Subcontractor from responsibility for errors of 
any sort in the submittals nor from responsibility 
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13. 

1 4 .  

15. 

for the proper fitting and construction of the 
work. 
Submittals will be reviewed with respect to such 
factors as quality of draftsmanship, legibility, 
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. If the A/E . 
Subcontractor determines that the data submitted, 
in part or in whole, is not within the purview of 
the A/E Subcontractor's review, such submittal, or 
part thereof, will be returned to FERMCO 
unchecked. Dimensions, sizes, construction 
details, and directive notes- shown will be 
reviewed for accuracy, compliance with the 
specifications, adequacy, interferences, etc., on 
a spot check or incomplete basis to establish that 
the Subcontractor has given such factors careful 
attention. 
Any changes marked on submittals during review 
will be for the purpose of indicating the 
requirements of the Contract documents, and no 
change in the contract amount is authorized by 
such markings. 
When submittals are found to be satisfactory with 
respect to the above factors and within the scope 
of the review outlined above, they will be 
returned by FERMCO to the Subcontractor bearing 
certificate attachment permitting the I 

Subcontractor to employ them in the furtherance of 
the Subcontractor's work under the contract, but 
only with the express understanding that such 
permission shall not relieve the Subcontractor of 
the Subcontractor's 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 br noted in the course 
of the review of the shop drawings. 
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I 

16. The Subcontractor shall verify all field 
dimensions required for shop drawings. 

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

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

performance data and curves are required. 
3 .  aCC1l designates that these items are to be 

included on a listing giving manufacturer and 
brief type description for each item. Such 
listing shall be submitted not later than 30 days 
after notice to proceed, unless noted otherwise by 
FERMCO. Note that shop drawings or catalog data 
may also be required for items included on this a 

list. 

required with full range of color choices and/or 
patterns submitted. 

5 .  "EEfl designates that physical samples of materials 

6 .  "FF1l designates that individual certifications for 

4 .  "DD1' designates that samples of finishes are 

% are required. 

conformity to qualifications and standards 
specified are required. For equipment items, this 
indicates that certified equipment drawings are to 
be submitted. 

contain specific submittal requirements. 

required. 

7 .  nGG'l designates that the technical specifications 

8. aHH1l designates that engineering calculations are 

9. rrII1l designates that spare parts list is required. 
10. I 1 J J I 1  designates that an installation, operation, 

11. IIKKII indicates that manufacturer's material safety 

12. ltLL1l indicates that test reports are required for 

13. l 1 M M I 1  indicates that wiring diagrams for power, 

and maintenance manual is required. 

data sheets are required. 

tests noted in the technical specifications. 

signal, and control wiring are required. 
i 
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14. aNN1l indicates that tests which are to be 
witnessed by the,FERMCO Construction Manager or a 
representative are required. 

1.5 OPERATING MANCJZlLS AND SPARg PARTS LISTS 

Copies of a priced recommended spare parts list shall be 
submitted prior to the shipment of any item of equipment. (See 
FERMCOIs Submittal Schedule). 

An Installation, Operation, and Maintenance (IOM) Manual shall 
be prepared so as to provide optimum operation and maintenance 
of the equipment and systems being furnished. 

The cover of the IOM Manual shall include the following 
information: 

A. Project Title - OU1-Remediation System Design. 
- 

B! WBS NO. - 1.1.1.1.1.3.1 

C. A/E Subcontractor - PARSONS 

D. Construction Contracts Manager - FERMCO 

E. Subcontractor (Name of Subcontractor, if any) 

The IOM Manuals shall be bound into one of 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 Maintenance" and "Corrective Maintenance, and a 
subsection for IlSafety Precautions.ll Preventive maintenance 
shall include cleaning and adjustment instructions. Corrective 
Maintenance shall include instructions and data arranged in the 
noma1 sequence of corrective maintenance (i.e., troubleshooting) 
(logical effect to cause), then repair and replacement of parts, 
then the parts list. Safety Precautions shall comprise a list of 
safety precautions and instructions to be followed before, 
during, and after making repairs, adjustments, or routine 
maintenance. 

Date: 10/10/95 
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Submit complete sets of final documents as per FERMCO'S Submittal 
Schedule. 

1.6 ' SPECIFICATION EXPLANATION 

A. General: The technical specifications are of the 
abbreviated, simplified, or streamlined type and 

. include incomplete sentences. Omissions of words or 
phrases such as 'Ithe contractor shall, "in conformity 
therewith, 'Ishall be, "as noted on the drawings, 
'laccording to the plans,1t lla,a llthe,ll and llalllt are 
intentional. Omitted words or phrases shall be 
supplied by inference in the same manner as they are 
when a tlnotell occurs on the drawings. 

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

For convenience of reference and to facilitate the 
letting of contracts, the specifications may be 
separated into titled divisions. Such separations, 
however, shall riot operate to make the engineer an 
arbitrator to establish the limits of subcontracts in 
any manner. The following defines the separations I 

referred to in the specifications. 
1. Division: Separate numbered division of 

2. Section: Separate numbered section of a division 

3 .  Article: Separate numbered.article of a 

specifications (e.g., Div. 16) 

(e.g.,' Sec. 16020) 

subsection (e.g., Article 2.1) 

B. Definitions: Certain terms and words as used 
. throughout the specifications shall be defined as 

follows, unless otherwise particularly specified: 
1. llProvidell : Furnish and install, complete, in 

2. llIndicatedll: As shown on the drawings and/or 

L 

place. 

specified. 

Date: 10/10/95, 
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3 .  

4 .  

5. 

6. 

7 .  

* "  . .  

," 

1.7. .a 
. _  
... . 
& .  

A. 

"Directed, 
"Authorized, 

I1Permittedf1 : Shall be as directed, authorized, 

"Selectedll : Shall be as selected by the 

"Satisfactory, 
"Acceptable": Satisfactory or acceptable to 

IINecessary, 
IIRequired, 
llSuitablell : As necessary, required, or suitable 

for the intended purpose as 
determined by FERMCO. 

specified. 

or permitted by FERMCO. 

A-E/Subcontractor or FERMCO. 

FERMCO . 

Submit : Submit to FERMCO unless otherwise 

In all cases where the words Itor equalllappear in these 
specifications, they shall be understood to mean llor 
approved equal. 

ABBREWIATIONS FOR REFERENCED STANDARDS AND 
SPECIFICATIONS 

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

Abbreviation Author i tv 
AASHTO American Association of State 

Highway and Transportation 
Officials. 

ACI American Concrete Institute 
ADC Air Diffusion Council 
AGC Associated General Contractors of 

America 
AISC 

AIS1 
AMCA' 

ANSI 

Date: 10/10/95 
Rev.: A .  RE: KM 

American IAstitute of Steel 
Construction 
American Iron and Steel Institute 
Air Movement and Control 
Association 
American National Standards 
Institute 
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Abbreviation 
APA 
ARI 

ASCE 
ASHRAE 

ASME 

ASTM 

AWS 
AWWA 
CFR 
DHI 
FGMA 
FM 
GA 
ICBO 

IEEE 

IMIAC 

NAAMM 

NCMA 

NEMA 

NFPA 

NIST 

ODOT 
PCA 
PDCA 

PCI 

Authoritv 
American Plywood Association 
Air Conditioning and Refrigeration 3 

Ins ti tute 4 

American Society of Civil Engineers 5 

Refrigerating, and Air Conditioning 7 

Engineers 8 

American Society of Mechanical 9 

Engineers 10 

American Society for Testing and 11 

American Society of Heating, 6 

Materials 12 

American Welding Society 13 

American Water Works Association 14 

Code of Federal Regulations 15 

Door and Hardware Institute 16 

Flat Glass Marketing Association 17 

Factory Mutual System 18 

International Conference of 20 

Building Officials 21 

Institute of Electrical and 
Electronics Engineers 

Gypsum Association 19 

International Masonry Industry All- 
Weather Council 
Metal Building Manufacturers 
Association 
National Association of 
Architectural Metal Manufacturers 
National Concrete Masonry 
Association 
National Electrical Manufacturers 
Association 
National Fire Protection 
Association 
National Institute of Standards and 
Technology 
Ohio Department of Transportation 
Portland Cement Association 
Painting and Decorating Contractors 
of America 
Prestressed Concrete Institute 

~ 
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Abbreviation 
PS 

SDI 
SDI 
SIGMA 

SJI 
SMACNA 

SSPC 
UL 

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

1.8 WARRANTIES 

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

B. Refer to FERMCO's "General Terms and Conditions," 
Article A.26. 

EWD OF SECTION 
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PART 1 GENERAL 

1.1 

A. 

1.2 

A. 

* B. 

C. 

D. 

E. 

F. 

1.3 

A. 

1.4 

A. 

B. 

. c. 

Date: 
Rev. : 

SECTION 11501 
SCRUBBER SYSTEM 

SECTION INCLUDES 

Packaged packed-tower type scrubber system with spray 
tower. 

RELATED SECTIONS 

Section 01010 

Section 15060 
Accessories. 

Section 15173 

Section 15860 

Section 15950 

Section 16053 

General Requirements. 

Pipe, Fittings, Valves, and 

Motors for Off-Gas Control System. 

Fans. 

Controls and Instrumentation. 

Basic Electrical Materials and Methods 
for Off-Gas Control System. ' 

SYSTEM DESCRIPTION 

Design Requirements 
1. The scrubber system shall use a spray tower to 

remove particulates, and a caustic solution in a 
packed-bed column scrubber to remove NO,, SO,, and 
dust particulates. 

SUBMITTALS 

Product Data: Certified performance data. Provide 
catalog sheets indicating rated capacity, size, model 
number, and materials of construction. 

Spare parts recommendations. 

Current user's list for scrubber system. 

10/10/95 11501 WBS NO.: 1.1.1.1.1.3.1 
A RE: DJ 1 of 7 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

41 

42 - 

43 

44 



. .  
. .  

D. 

E.. 

F. 

G. 

1.5 

A. 

B. 

1.6 

A. 

PART 2 

2.1 

A. 

Shop drawings: 
diagrams, dimensions, and weights; include anchor 
settings, sizes, and locations, and nozzle ratings, 
sizes, and locations. 

Certificates of conformance to specification 
requirements. 

Indicate general assembly and wiring 

I 

Installation instructions, start-up and troubleshooting 
instructions, operational and maintenance data, and 
lubrication instructions. 

Quality Assurance Submittals: 
1. Test Reports. 
2. Subcontractor's Field Reports. 
3 .  Manufacturer's Design Data. 

DELIVERY, STORAGE, AND HANDLING 

Store in a clean, dry place and protect from weather 
prior to shipment. 
from damage during transit. 

Provide protection from weather and 

Loose items shall be tagged and delivered in a standard 
commercial package. 
from the weather; climate conditions, including 
temperature and humidity variations; dirt; dust; and 
other contaminants that could adversely affect assembly 
and operation. 

The package shall be protected 

WARRANTY 

The scrubber system shall be warranted by the 
manufacturer, covering materials and labor. 

PRODUCTS 

MXNUFACTIJRERS 

Air Chem Systems 
15222 Connector Lane 
Huntington Beach, CA 92649 

Contact: Paul Bell 
(714) 897-1017 
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\ 

B. 

C. 

2 .2  

A. 

I;. 

-2. 

.? 

a :  
Date: 
Rev. : 

EST Corporation 
Box 890 
Quakertown, PA 18951 

Contact: Dan Nagel 
(215) 538-7000 

Air Plastics, Inc. 
1224 Castle Drive 
Mason, Ohio 45040 

Contact: Ray Woll 
(513) 398-8081 

PRODUCTS/EQUIPMENT 

General Construction 
1. 

2. 

3 .  

4. 

5. 

6 .  

The scrubber system shall include the following 
components, which shall be supplied as an 
integrated unit mounted on a skid. 
a. Spray tower. 
b. Spray tower pumps. 
c. Packed-bed type scrubber. 
d. Column internals (packing, liquid 

distributors, mist eliminator, packing 
supports). 

e. Recirculation tank. 
f. Recirculation pump(s) . 
g . Ins t m e n t a  t ion. 
h. Recirculation piping, vents, drains, and 

valves. 
i. All system controls and motor starters. 
The packed column scrubber shall be mounted on the 
recirculation tank. The column shall be removable 
for shipment. 
Materials shall be suitable for specified 
operating conditions. No aluminum components 
shall be used. 
The recirculation tank shall have the following 
flange connections: drain, recirculation pump 
suction, liquid sample port, makeup water, and 
caustic makeup. 
All connections on the scrubber and recirculation 
tank shall be flanged. 
The base skid shall be constructed from carbon 
steel and epoxy coated. 

- _  . .  
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7. System shall include connections, gaskets, and any 
other materials needed to provide a complete 2 

working system. 3 

8. System connections shall allpw for installation of 4 

heat exchangers between the spray tower outlet and 5 

scrubber inlet. 6 

B. Performance Requirements - Note: Design data are 
preliminary and will be updated. 
1. 
2. 

3. 

4. 

5. 
6. 

The system shall operate continuously. I 10 

Spray tower inlet conditions 11 

a. Flow rate: 3,692 scfm; 11,887 lb/hr. 12 

b. Temperature: 266 degrees F. 13 

c. Solids: 132 lbs/hr, specific gravity = 2.9. 14 

Spray tower outlet conditions 15 

a. Flow rate: 3,578 scfm; 11,436 lb/hr. 16 

b. Temperature: 201 degrees F. 17 

c. Solids: 6 lbs/hr. I8 

a. Flow rate: 802 scfm; 3,516 lb/hr. 20 

Scrubber inlet conditions 19 

0 b. Temperature: 120 degrees F. 
c. NO, concentration: Assume 200 ppm, maximum; 

25 percent removal efficiency, minimum. 23 

d. SO2 concentration: Assume 200 ppm, maximum; 24 

90 percent removal efficiency, minimum. 25 

0.46 lb/hr. 21 

Design pressure: TBD. 28 

e. Dust particulates: 3 lbs/hr inlet reduced to 26 

Particle size distribution: TBD. 29 

30 

I c. Pumps 
1. Type: Centrifugal electric motor driven. 
2. Pumps shall have mechanical seals. 
3. Pumps shall have flanged. suction and discharge 

connections, drain with plug, and base plate with 
drain, as appropriate. 

D. Design Loads 
'1. Equipment/structural design shall provide for 

loads as specified below: 
a. Roof, live load: 20 psf. 
b. Platforms and walkways, live load: 60 psf. 
c. Wind load: Velocity pressure shall be 

calculated using equation 3' of ASCE 7-93, 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

'41 

.- 

44 

Date: 10/10/95 
Rev.: A RE: DJ 

11501 WBS No.: 1.1.1.1.1.3.1 
4 of 7 ERA/CRU NO.: 1/P0-145 



2 . 3  

A. 

. .e 

using V = 80 mph basic wind speed and I = 
1.07. Design wind pressures and forces shall 
be in accordance with ASCE 7-93, Table 4. 

d. Seismic load: Use provisions of the Uniform 
Building Code, using Z = 0.13, c = 2.75, I = 

1.25, and Rw = reduction factors from Table 
16-P. W (total seismic load) shall include 
all normal operating contents, piping, and 
attachments. 

and lateral forces used (wind and seismic) in 
the design. 

e. Shop drawings shall state the vertical loads 

B. 

2. The skid 
hand1 ing 
movement 

ACCESSORIES 

’ a. 

b. 

C. 

d. 

e. 

Skid 
1. The 

Control Requirements: 
1. Controls shall be manual, with the exception that 

the exhaust fan (see Section 15860) ’and the 
recirculation pump shall be interlocked such that 
the fan will not operate unless the recirculation 
pump is operating. 

2. Provide the following items for operation: 
Start/stop hand switch or switches for the 
pump motor. 
Sight flow glasses or flow indication for the 
recirculation line and the air duct. 
Sight glasses or indication for the level of 
the scrubber recirculation tank. 
.Manually adjustable damper for regulation of 
air flow through the scrubber. 
A l/2-inch test port for insertion of an air 
flow monitoring probe. Port shall be mounted 
in the air duct a minimum of 24 inches 
downstream and 20 inches upstream of any 
irregularity in the air duct, such as a bend 
or a damper. 

scrubber system , pump, motor, 
instrumentation, and controls shall be 
interconnected and skid mounted. 

assembly shall have provisions for 
via forklift, and lifting eyes for 
by crane. 

Date: 
Rev. : 
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2 .4  

A. 

2 . 5  

A. 

PART 3 

3.1 

A. 

B. 

3 . 2  

A. 

B. 

FABRICATION 

Prior to shipment, the scrubber assembly shall be 
cleaned of all dirt, dust, grease, grime, weld spatter, 
and other foreign material. Any open end connections 
shall be sealed to prevent the entrance of foreign 
material. Equipment shall be primed and painted in 
accordance with manufacturer's 'standard finish. 

LABELING 

Each item shall have a manufacturer's standard 
nameplate permanently attached at a location which is 
easily readable. The nameplate shall contain the 
following information, as applicable: 
1. Item description. 
2. Item number. 
3 .  Manufacturer s name. 
4 .  - Purchase order number. 
5 .  Date of manufacture. 
6. Capacity. 

EXECUTION 

ERFXTION/INSTALLATION 

The installation of the equipment shall be in 
accordance with the manufacturer's instructions and 
design drawings. 

A copy of the manufacturer's installation instructions 
and service manual for each piece of the equipment 
shall be provided. 

FIELD QUALITY ASSURANCE 

Provide start-up service after completion of 
installation. Start-up service shall include 
verification of proper mechanical and electrical 
installation and conducting of acceptance tests. 

Tests: Acceptance operating tests shall be performed 
by the Subcontractor after installation to illustrate 
conformance to the requirements of this specification. 
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If the results are unsatisfactory, the Subcontractor 
shall adjust or replace the equipment to meet the 
specification requirements, and retest the equipment. 

3.3 DEMONSTRATION 

A. Demonstrate ability to meet specified performance. 
This testing shall be performed at the manufacturer’s 
facility and witnessed by a FERMCO representative. 
Test procedures and data sheets must be approved by 
FERMCO prior to the test. The Supplier shall provide 
notice to FERMCO 2 weeks prior to the test. 
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SECTION 15060 
PIPE, FITTINGS, VALVES, AND ACCESSORIES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 
8 

A. Aboveground piping, fittings, valves, and accessories. 9 

1.2 RELATED SECTIONS 
10 

11 

12 

A. Section 01010 - General Requirements. 13 

14 

B. Section 15090 - Piping Supports and Anchors. 15 

C. Section 15250 - Insulation. 

D. Section 16856 - Heating Cables and Panels. 

1.3 REFERENCES, CODES, AND STANDARDS 

A. American Society of Mechanical Engineers (ASME): 

16 

17 

18 

19 

20 

21 

22 

23 

1. ASME A13.1-81 Scheme for the Identification 24 

of Piping Systems (R1985). 25 

Fittings. n 
3. ASME B31.3-93 Chemical Plant and Petroleum 28 

2. ASME B16.5-88 Pipe Flanges and Flanged 26 

Refinery Piping. 29 

4. ASME Boiler and Pressure Vessel Code (BPVC), 30 

Section IX-92. 31 

B. American Society for Nondestructive Testing (ASNT) : 
32 

33 

1. ASNT-SNT-TC-1A-92 Recommended Practice, December 34 

1992 Edition. 35 

' 36 

C. American Society for Testing and Materials (ASTM) : 37 

1. ASTM-A53-94 Pipe, Steel, Black and Hot- 38 

Dipped, Zinc-Coated Welded and 39 

Seamless. 40 

2. ASTM-AlOS/AlO5M-95 Forgings, Carbon Steel, for 41 

Piping Components. 42 

3. ASTM A182/ Forged or Rolled Alloy Steel 43 
I qgfd(Jqg6 
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D. 

1.4 

A. 

1.4 

A. 

B. 

C. 

4. 

5. 

6. 

7. 

8 .  
9. 

A182M-94C 

ASTM-A19 3 / 
A193M-94~ 

ASTM-A194/ 
A194M-94a 

ASTM-A216/ 
A216M-93 

ASTM-A234/ 
A234M-95 

ASTM-A307-94 
ASTM B61-93 

10. ASTM-B62-93 

American Welding Society 
1. AWS A5.1-91 

SYSTEX DESCRIPTION 

Design Requirements 
1. The pipe, fittings, 

Pipe Flanges, Forged Fittings, 
and Valves and Parts for High- 
Temperature Service. 
Alloy-Steel and Stainless 
Steel Bolting Materials for 
High- Pressure and High- 
Temperature Service. 
Carbon and Alloy Steel Nuts 
for Bolts for High-pressure 
and High-Temperature Service. 
Steel Castings, Carbon, 
Suitable for Fusion Welding, 
for High Temperature Service. 
Piping Fittings of Wrought 
Carbon Steel and Alloy Steel 
for Moderate and Elevated' 
Temperatures. * 

Carbon Stee1,Bolts and Nuts. 
Steam or Valve Bronze 
Castings. 
Composition Bronze or Ounce 
Metal. Castings. 

(AWS) : 
Carbon Steel Electrodes for 
Shielded Metal Arc Welding. 

valves, and accessories shall 
convey all working fluids between items of process 
equipment. 

SUBMITTALS 

Piping drawings, and process 
diagrams, as applicable. 

Product Data. 
I 

Shop drawings. 

Date: 10/10/95 
Rev.: A RE: DJ 
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D. Certificates of Conformance: Manufacturer shall 
certify and provide data which indicates that all 
supplied products meet or exceed specification 
requirements. 

I.' .. 

. ,< 

..- 

E. Test Procedures: Submit written procedures for all 
required testing. Test procedures shall include 
criteria for acceptable performance. 

F. Detailed description of packaging materials and 
procedures including cleaning and closure of all 
openings. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

G. Procedure for repair or replacement of piping failing 14 

pressure tests. 15 

16 

H:. Flushing procedure. 17 

I .. 

J. 

1.6 

A. 

B. 

Date: 
Rev. : 

Welder qualification, inspectar qualifications, 
procedure qualification records, and welding procedure 
specification in accordance with the ASME BPVC, Section 
IX . 
Pressure test reports. 

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. Welding procedures, welder qualifications, 

fabrication, assembly, and erection shall be in 
accordance with ASME B31.3, Chapter V and ASME 
BPVC, Section IX. 

available to, and approved by, the FERMCO 
Construction Contracts Manager. 

3. Welding inspections shall be in accordance with 
ASME B31.3, Chapter VI. 

4 .  Nondestructive testing personnel qualifications 
shall be in accordance with ASNT SNT-TC-1A. 

10/10/95 15060 WBS No.: 1.1.1.1.1.3.1 
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.̂ ... 
. ,  P P  

1 . 7  

A. 

B. 

DELIVERY, STORAGE, AND HANDLING 

Packaging 
1. Packaging shall conform to acceptable industrial 

practices. Materials shall be cleaned to remove 
chips, slag, weld spatter, oil, grease, debris, 
and other foreign material prior to packaging for 
shipment. Pipe spool openings shall be covered, 
capped, or plugged to prevent ingress of foreign 
materials during shipment and storage. 
shall not be used for sealing openings. 
Closures used for covering, capping, or plugging 
openings shall not be made of polyvinyl chloride 
(PVC) or other plastics that contain chloride. 

Tape alone 

Storage and Handling 
1. 
2. 

3 .  

4 .  

5. 

6 .  

Date: 10/10/95 
Rev.: A RE: DJ 

Spool openings shall remain sealed. 
Piping materials and prefabricated assemblies 
shall be stored off the ground and handled with 
care so that physical damage to 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. 
Piping materials shall be identified, inspected, 
controlled, and protected in a manner that will 
assure conformance with the applicable codes and 
specifications. 
Care shall be taken in the storage and handling of 
all piping materials and prefabricated assemblies 
so that contamination by grease, moisture, or 
other foreign matter does not occur. 
Welding rods and electrodes shall be stored, 
handled, and identified at all times to ensure the 
use of the proper welding rod. The electrode ovens 
for the storage of low-hydrogen welding rods must 
be used to maintain storage humidity. 
Austenitic stainless steel materials shall be 
stored separately from carbon steel materials. 

15060 WBS No.: 1.1.1.1.1.3.1 
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PART 2 a 
2.1 

A. 

2.2  i -. 

PRODUCTS 

PRODUCTS/EQUIPMENT 

Product Shipping Requirements 
1. The Subcontractor shall be responsible for the 

delivery of all job related materials and/or 
equipment to the job site. A l l  furnished 
materials and equipment shall be delivered clean, 
undamaged, and in a workable condition. 

2. Flanges, pipe, fittings, spool pieces, and valves, 
whether flanged, screwed, or socket welded, shall 
be shipped with protective end and/or flange 
covers. 

3 .  All piping shall be thoroughly cleaned prior to 
shipping to remove grease, oil, mill scale, and 
other foreign matter. / 

Piping and Valve Specification 
1. All piping and valve materials shall meet the 

requirements as indicated on the attached piping 
material data sheets. 

MATERIALS 

A. Procurement 
1. All piping materials shall be procured in 

accordance with the piping material data sheets. 
2. Quarter turn valves shall be used to the maximum 

extent practical in the liquid and air piping 
services. 

quarter turn, full port valves shall be used, if 
practicable. 

3 .  For slurry applications (including drains), 

2 . 3  FABRICATION 

A. Welding 
1. All welding shall be in accordance with the 

2. All socket welds shall be made by shielded metal 
applicable codes. 

a arc or gas tungsten arc welding process. 
. 'I . 
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B. 

C. 

2.4 

A. 

B. . 

2.. 5 

A. 

3. Socket weld 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 and no 
more than 1/8 inch. 

Shop Assembly 
1. Any parts made in a fabrication shop shall be 

completely shop assembled prior to shipment to the 
site. 

Shop/Factory Finish 
1. All carbon steel parts shall be prime coated after 

fabrication. 

SOURCE QUALITY CONTROL 

Testing 
1. Shop testing shall be in accordance with ASME 

B31.3. 

*L 
Inspection 
1. Inspection shall be conducted in accordance with 

ASME B31.3. 

LABELING 

Valve Identification 
1. Each valve shall be identified with the unique 

valve number, as shown on the Subcontractor Piping 
and Instrumentation Diagrams, embossed on a 
stainless steel identification tag permanently 
attached to the valve by a stainless steel wire. 
Lettering shall be a minimum of 3/8 inch high. 
The tag shall not be attached to any part of the 
valve which may interfere with valve operation. 

2. Valve identification tags on insulated valves 
shall be located outside the insulation jacketing 
and be easily accessible 'for inspection. 

Pipe Identification 
1. Identify the flow medium and the flow direction 

for all piping systehs including insulated pipe by 
labeling adjacent to each--valve, adjacent to where 

2 

3 
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8 

9 

10 

11 
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2.  

ExamDle 

Medium Code 

SL* 

the pipe passes through a wall or floor, adjacent 
to abrupt pipe directional change, and at 
intervals of 50 feet along exposed pipe. Pipes 
shall be labeled as indicated on the Subcontractor 
Piping and Instrumentation Diagrams and in 
accordance with ASME A13.1. 
Content, size, material type, line number, and 
insulation requirements for each pipeline shall be 
identified on the drawings as follows: 

Size 

2 

SL - 2 "  - A - 

Material Code 

A 

* See attached piping material 
+,' medium codes. 

7000 - ET 

Line Number Insulation 

7000*** ET* * 

data sheet service index for 

** ET indicates that the pipeline is electric heat traced. 
*** Use different number series for each service. 

C. 

PART 3 

3.1 

A. 

3 . 2  

A. 

B. 

Date: 
Rev. : 

Product Marking 
1. - All piping materials, welding rods, and electrodes 

shall be marked and identified in accordance with 
the applicable codes. 

EXECUTION 

EXAMINATION 

Examination shall be in accordance with ASME B31.3. 

PREPARATION 

Protection 
1. A l l  welding/fabricating activities shall be 

protected from inclement weather at all times. 

Primer Application 
1. All non-insulated carbon steel piping shall be 

prime coated after fabrication. 

O ~ O S O %  
10/10/95 15060 WBS NO.: 1.1.1.1.1.3.1 
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3 . 3  ERBCTION/INSTALLATION/APPLICATION 

A. Layout, Cutting, and Fitting Up 
1. All piping, tubing, fittings, components, welding, 

bonding, fabrication, erection, and assembly shall 
be in accordance with ASME B31.3. Piping 2 inches 
in diameter and smaller shall be field routed and 
supported in accordance with Section 15090 of this 
specification package. 

2. Slurry pipelines shall be sized to maintain a 
velocity in the 4 to 7 feet 
prevent settling of solids. 

B. Flanged Joints 
1. 

2. 

3. 

4. 

5. 

6. 

All flanged joints shall be 
accordance with ASME B31'.3. 

per second range to 

assembled in 

Where a raised-face flange mates with a flat-face 
flange, it shall be substituted with a flat-face 
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 valves, fittings, or equipment having cast 
iron flanges are used, mating flanges shall be 
flat faced with full-faced gaskets. 
Flange isolation kits shall be used between 
dissimilar metal flanges where galvanic corrosion 
may occur. 

3 . 4  FIELD QUALITY ASSURANCE , \ 

A. Inspections and Tests 
1. 

2. All pressure vessels, equipment, in-- line 

Piping shall be hydrostatically or pneumatically 
pressure tested in accordance with ASME B31.3. 

instruments, gauge glasses, flow meter, and all 
other pressure parts of instruments shall not be 
included in these tests if they will be damaged by 
the test pressurer 

* 
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B. 

SERVICE 
c 

Drain 

3. Equipment which is not to be subjected to the 1 

pressure test shall be disconnected from the 2 

piping and a pipe spool inserted in its place, or 3 

MEDIUM CODE DESIGN TEST 
PRESSURE PRESSURE 
(pig) (psig) 

DR 100 150 

the equipment may be isolated by way of a single- 
line blind. - 

I 

Hydrostatic Testing 
1. Potable water or other approved fluids shall be 

used for hydrostatic pressure testing of piping 
systems in accordance with ASME B31.3. 

of 10 minutes before visual examination of joints 
begins. Hydrostatic test pressures shall be as 
shown in the following table: 

2. A l l  test pressures shall be maintained a minimum 

Condensate 

Slurry 

Process Water 

LC 100 150 

SL 100 150 

Tw 100 150 

Live Steam 

Backwash 

~~ 

LS .150 225 

BW 100 150 

Cooling Water Supply 

Cooling Water Return 

Process Wastewater 

C. Pneumatic Testing 
1. Pneumatic test pressures shall be as shown in the 

following table: 

~~ 

ws 100 150 

WR 100 150 

CE 100 150 

Date: 10/10/95., 
Rev.: A RE: DJ 
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It I I I 11 
SERVICE 

Plant Air 

Instrument Air 

MEDIUM CODE DESIGN PRESSURE TEST PRESSURE 

PA 100 psig 110 psig 

IA 100 psig 110 psig 

Fuel Gas 

Off -Gas 

3 . 5  

A. 

FG 100 psig 110 psig 

OG -35 in w.g. 15 psig 

D. Hydrostatic/Pneumatic Test Reports 
1. The Subcontractor shall provide a report for each 

piping system tested containing the following 
information: 
a. Date of test. 
b. Line designation number. 
c. Test fluid. 
d. Type of test. 
e. Pressure applied. 
f. Start time. 
g. Completion time , 
h. Total time at test pressure. 
i. Certification by examiner of acceptability. 
j. Calibration test gauge number and calibration 

date. 
k. Comments, 

CLEANING 

System Cleaning and 
1. 

2. 

if any. 

Flushing 
The interior and exterior of all pipe shall be 
kept clean at all times. 
After erection and welding of piping, all lines 
except air and gas shall be flushed with potable 
water prior to leak testing or hydrostatic 
testing. Upon completion of flushing, lines shall 
be drained at all low points. 

END OF SECTION 

ERAFS 1 \Y?L 1 :RSAF'PS\RSDATA\SPECS\OU- 1 \Po- 145\WBS 1 1 13 1 \ 15060 

Q00503 
10/07 2:32prn 

Date: 10/10/95 
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SERVICE: PIPING MATERIAL DATA SHEET 
(SEE SERVICE INDEX) 

JOB NUMBER 

7663-0145 

MAT'L CODE A 
(SPEC) 

DOCUMENT NO. 

15060 

PAGE 1 OF 3 

RATING: CLASS 160 
FACING: RF 
MATERIAL:CARBON STEEL 

CORROSION ALLOWANCE: 0.063 
PRESSURE LIMIT: . PER ASMUANSI 816.6 
TEMPERATURE LIMIT -2OOF TO 760OF 

CODE 
NUMBER ENCODER 

1 PARSONS 

SIZE 
FROM TO 

112" - 2" 

2-1 12" - LARGER 

112" - 2" 

2-112" - LARGER 

2-1 12" - LARGER 

1 1 2 " - 2 "  

112" - 2" 

2-1 12" - LARGER 

1 

Date: 10/10/95 
Rev.: A RE: DJ 

DESCRIPTION 

PIPE 

SEAMLESS CARBON STEEL, ASTM A53 GRADE B, EXTRA 
STRONG, PLAIN ENDS 

SEAMLESS CARBON STEEL, ASTM A53 GRADE B, 
STANDARD WEIGHT, BEVELED ENDS 

FLANGES 

CLASS 150, CARBON STEEL, RF, ASTM A1 05, 
SOCKETWELD (XS BORE) 

CLASS 150, CARBON STEEL, RFSF, ASTM A105, WELD 
NECK (STANDARD WEIGHT BORE) 

ORIFICE FLANGES 

CLASS 300, CARBON STEEL, ASTM A1 05, RF WITH 112" 
SCREWED TAPS AND JACK SCREWS, WELD NECK 
(STANDARD WEIGHT BORE) 

FllTlNGS 

CLASS 3000, CARBON STEEL, ASTM A1 05, SOCKETWELD 

CLASS 3000, SCREWED CARBON STEEL, ASTM A1 05; 
THREADOLET 
PLUG, ROUNDHEAD 
CAP 
PLUG, HEX HEAD 

SEAMLESS CARBON STEEL, BUTT WELD ENDS, ASTM 
A234 GRADE WPB 

NOTES 

1 
1 
1 
4 

Rev 

A 

15060 WBS No.: 1.1.1.1.1.3 
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. 
c 

SERVICE: PIPING MATERIAL DATA SHEET 
(SEE SERVICE INDEX) 

CODE 
NUMBER ENCODER SIZE 

FROM TO 

112" - a" 

112" - LARGER 

112" - LARGER 

' 1 1 2 " - 2 "  

2-1 12" - 4" 

6" - LARGER 

112" - 2" 

2-1 12" - LARGER 

PARSONS I ERA PROJECT 

MAT'L CODE I (SPEC) 
I PAGE 2 

DESCRIPTION 

SWAGES 

SCHEDULE 80 CARBON STEEL, ASTM A234, GRADE WPB, 
PREPARE ENDS AS REQUIRED (BEVELED, PLAIN OR 
THREADED) 

GASKETS 

CLASS 150, SPIRAL WOUND, 304SS WlTH FLEXIBLE 
GRAPHITE FILLER i w  THICK. 

BOLTING 

STUD BOLTS WlTH 2 HEAVY HEX NUTS, ASTM A193 GR 
B7lASTM A 1 9 4  GR 2H 

PIPING INSTRUMENT CONNECTIONS 

PRIMARY INSTRUMENT CONNECTIONS TO PIPING: 

TEMPERATURE CONN. 
VALVE@ PRESS CONN. 
VALVE@ ORIFICE FLG. 

1-112" FLANGED 
314n SWISCRD 
112" SWISCRD 

BALL VALVES 

CLASS 600, CARBON STEEL, ASTM A105, THREE PIECE, 
S O C K E M L D ,  CHROME PLATED BALL, TFE SEATS, 
WRENCH OPERATOR 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RFSF FLANGE, CHROME PLATED BALL, TFE SEATS, 
WRENCH OPERATOR I 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RFSF, CHROME PLATED BALL, TFE SEATS, GEAR 
OPERATOR 

PLUG VALVES 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
THREADED ENDS, REINFORCED PTFE SEATS 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RF FLANGED ENDS. REINFORCED PTFE SEATS 

JOB NUMBER DOCUMENT NO. I 7663-01 45 15060 

NOTES 

2 

. 

5 

5 

A 

OF 3 

REV 

Rev 

A .  
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7663-01 45  15060 

SERVICE: MAT'L CODE I (SPEC) 
PIPING MATERIAL DATA SHEET 
[SEE SERVICE INDEX) 

A 

OF 3 I PAGE 3 

NOTES REV CODE 
NUMBER 

SIZE 
FROM TO 

DESCRIPTION ENCODER 

CHECK VALVES 

CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF 
FLANGE, SWING TYPE 

112" - 2" 

2-112" - LARGER CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF, 
FLANGE, CHROME TRIM, BOLTED COVER, INTEGRAL 
SEAT, SWING TYPE 

GATE VALVES 

CLASS 150, CARBON STEEL, ASTM A105, CHROME TRIM, 
0 S AND Y, SOCKETWELD ENDS 

112" - 2" 

2-1 12" - LARGER CLASS 150, CAST STEEL, ASTM A21 6, GRADE WCB, RF 
FLANGE, CHROME TRIM, 0 S AND Y, SOLID WEDGE DISC, 
INTEGRAL SEAT 

GLOBE VALVES 
~~ 

CLASS 800, CARBON STEEL, ASTM A105, SOCKETWELD, 
WELDED BONNET, 12% CHROME TRIM, HANDWHEEL 
OPERATOR 

112" - 2" 

2-112" - LARGER CLASS 150, CARBON STEEL, ASTM A21 6 GRADE WCB.RF 
FLANGE, 1 ? O h  CHROME TRIM, HANDWHEEL OPERATOR 

PIPE NIPPLES 
~~ ~ ~~~ 

CARBON STEEL, ASTM A53, GRADE B 

112" - 2" 
112" - 2" 
112" - 2" 
112" - 2" 

SCH 160, TBE, SMLS 3" LONG 
SCH 160, TBE, SMLS 6" LONG 
SCH 160, POE-TOE, SMLS 3" LONG 
SCH 160, POE-TOE, SMLS 6" LONG 

STEAM TRAPS 

CLASS 600, SCRNVED, DISC TYPE, INTEGRAL STRAINER, 
LOW CARBON CHROME-MOLY BODY, ASTM A-182, 
GRADE F-11 

- 

112" - 2" 

NOTES 

I. USE FOR UNVALVED VENTS AND DRAINS. 
2. USE SWAGES WHERE SMALL END IS 2" AND 

SMALLER. USE WELD REDUCER WHERE SMALL END 
IS 2-112" AND LARGER. 

3. INSTALL IN HORIZONTAL POSITION OR WITH FLOW 
UP. 

4. USE FOR PROCESS DRAINS. 
USE FOR FUEL GAS ONLY, DEAD-TIGHT SHUTOFF IS 5.  
REQUIRED. 

JOB NUMBER DOCUMENT NO. I-- ~ 1 I PARSONS Rev . 

A ERAPROJECT 1 

Date: 10/10/95 
Rev.: A RE: DJ 
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JOB NUMBER 

7663-01 4 5  

MAT'L CODE W 
(SPEC) 
PAGE 1 OF 3 

PIPING MATERIAL DATA SHEET 
SERVICE: (SEE SERVICE INDEX) 

DOCUMENT NO. 

15060 

RATING: CLASS 160 
FACING: RF 
MATERIAL: GALVANIZED CARBON STEEL 

CORROSION ALLOWANCE: 0.0626" 
PRESSURE LIMIT: tu 160 pig 
TEMPERATURE LIMIT: -2O'F TO 26OOF 

CODE 
NUMBER 

. .  . 

. .  

ENCODER SIZE 
FROM TO 

112" - 2" 

2-1 12" - LARGER 

112" - 2" 

2-112" - LARGER 

2-112 " - LARGER 

112" - 2" 

112" - 2" 

2-112 " - LARGER 

I lPARSONS; ERA PROJECT 

Date: l O / l b / 9 5  
Rev.: A RE: DJ 

DESCRIPTION 

PIPE 

SEAMLESS GALVANIZED CARBON STEEL, ASTM A53, 
GRADE A, EXTRA STRONG, THREAD AND COUPLE ENDS 

SEAMLESS CARBON STEEL, ASTM A53, GRADE A, 
STANDARD WEIGHT, BEVELED ENDS 

FLANGES 

CLASS 150, GALVANIZED CARBON STEEL, RF, ASTM 
A105, SCREWED (XS BORE) 

CLASS 150, CARBON STEEL, RFSF, ASTM A1 05, WELD 
NECK (STD VVT BORE) 

ORIFICE FLANGES 

CLASS 300, CARBON STEEL, ASTM A1 05, RF WELD 
NECK WITH 112" SCREWED TAPS AND JACK SCREWS 
(STD VVT BORE) 

FITTINGS 

CLASS 3000, GALVANIZED CARBON STEEL, ASTM A105, 
SCREWED 

CLASS 3000, GALVANIZED CARBON STEEL, ASTM A105, 
SCREWED 
THREADOLET 
PLUG, ROUNDHEAD 
CAP 
PLUG, HEX HEAD 

SEAMLESS CARBON STEEL, STANDARD WEIGHT, ASTM 
234, GRADE WPB, BUTT WELD ENDS 

~ ~~ 

NOTES REV 

Rev 

A 

15060 WBS No.: 1.1.1.1.1.3 
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PIPING MATERIAL DATA SHEET MAT'L CODE 1 

SERVICE: (SEE SERVICE INDEX) (SPEC) 
PAGE 2 I 

JOB NUMBER 

7663-01 4 5  

RATING: CLASS 160 
FAQNG: RF 
MATERIAL: GALVANIZED CARBON STEEL 

DOCUMENT NO. 

15060 ' 

CORROSION ALLOWANCE 0.0026" 
PRESSURE UMTT: 160 vie 
TEMPERATURE LIMIT: -2OOF TO 26OOF 

I PARSONS 

112" - 8" 

112" - LARGER 

112" - LARGER 

112" - 2" 

2 112" - 4" 

6" - LARGER 

112" - 2" 

2 112" - LARGER 

1 I ERAPROJECT 

QQejiZZ% 
Date: 10/10/95 
Rev.: A RE: DJ 

SWAGES 

SCHEDULE 80, CARBON STEEL, ASTM A234, GRADE 
WPB, PREPARE ENDS AS REQUIRED (BEVELED OR 
THREADED) 

GASKETS ' 

CLASS 150, RED RUBBER, 118" THlCK 

BOLTING 

MACHINE BOLT WlTH 1 HEAVY HEX NUTS, ASTM A307, 
GRADE B (CADMIUM PLATED) 

PIPING INSTRUMENT CONNECTIONS 

PRIMARY INSTRUMENT CONNECTIONS TO PIPING: 
TEMPERATURE CONN 1-112" FLG'D 
VALVE A T  PRESS CONN'S 314" SCRD 
VALVE A T  ORIFICE FLGE 112" SCRD 

~ ~ ~~~ 

BALL VALVES 

200 WOG, BRONZE, THREADED ENDS, REINFORCED TFE 
SEATS, CHROME-PLATED BALL, WRENCH OPERATOR 

CLASS 150, CARBON STEEL, RF FLANGE, ASTM A21 6, 
GRADE WCB, TFE SEATS, CHROME-PLATED BALL, 
WRENCH OPERATOR 

CLASS 150, CARBON STEEL, ASTM A21 6, GRADE WCB, 
RFSF, CHROME PLATED BALL, TFE SEATS, GEAR 
OPERATOR 

CHECK VALVES 

CLASS 150, BRONZE, THREADED ENDS, ASTM B61, 
SWlNG TYPE, BRONZE TRIM 

CLASS 150, CARBON STEEL, RF FLANGE, ASTM A21 6, 
GRADE WCB, CHROME TRIM, BOLTED COVER, INTEGRAL 
SEAT, SWlNG TYPE. 

I 
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PIPING MATERIAL DATA SHEET 
SERVICE: (SEE SERVICE INDEX) 

RATING: CLASS 160 
FACING: RF 
MATERIAL: GALVANIZED CARBON STEEL 

MAT'L CODE W 
(SPEC) 
PAGE 3 OF 3 

CORROSION ALLOWANCE: 0.0626" 
PRESSURE LIMIT: 160 paig 
TEMPERATURE LIMIT: -2OOF TO 26OOF 

JOB NUMBER 

7663-01 45 
PARSONS DOCUMENT NO. 

15060 

112" - 2" 

2 112" - LARGER 

112" - 2" 

2 112" - LARGER 

112" - 2" 
112" - 2" 
112" - 2" 
112" - 2" 

1 I ERAPROJECT 1 

GATE VALVES 

CLASS 150, BRONZE, THREADED ENDS, ASTM 862. 
BRONZE BONNET, HANDWHEEL OPERATOR 

CLASS 150, CARBON STEEL, RF FLANGE, ASTM 21 6, 
GRADE WCB, O.S.& Y, CHROME TRIM, HANDWHEEL 
OPERATOR 

GLOBE VALVES 

CLASS 150, BRONZE, THREADED ENDS, ASTM 862. 
BRONZE TRIM, HANDWHEEL OPERATOR 

CLASS 150, CARBON STEEL, RF FLANGE, ASTM A21 6, 
GRADE WCB, O.S.&Y CHROME TRIM, HANDWHEEL 
OPERATOR 

PIPE NIPPLES 

SCH 160, TBE, SMLS, 3" LONG 
SCH 160, TBE, SMLS, 6" LONG 
SCH 160, POE-TOE, SMLS, 3" LONG 
SCH 160, POE-TOE, SMLS, 6" LONG 

NOTES 

USE FOR UNVALVED VENTS AND DRAINS. 
USE SWAGES WHERE SMALL END IS 2" AND 
SMALLER. USE WELD REDUCER WHERE SMALL 

1. 
2. 

END IS 2-112" AND LARGER. 

USE WITH ORIFICE FLANGES ONLY. 
3. USE FOR PROCESS DRAINS. 
4. 

Rev 

A 

ERAFS l\VOLl :\RSAPF'S\RSDATA\OU-l\SPECS\PO- 19\ 1506OSUP 

Date: 10/10/95 15060 WBS No.: 1.1.1.1.1.3 
Rev.: A RE: DJ (All 7 of 7 ERA/CRU NO.: 1/PO-1 

@r905m 2 3  



PART 1 

1.1 

A.. 

B. 

1.2 

A. 

B. 

A. 

B. 

C. 

SECTION 15090 
PIPING SUPPORTS AND ANCHORS 

GENERAL 

SECTION INCLUDES 

Design of all piping supports and anchors. . 

\ Furnishing and installing all piping system hangers, 
supports, clamps, rods, turnbuckles, bracing, rolls, 
plates, brackets, saddles, restraints, anchors, and 
other support elements as required. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 15060 - Pipe, Fittings, Valves, and 
Accessories. 

REFERENCES, CODES, AND STANDARDS 

American Society for Testing and Materials ( A S T M ) :  
1. ASTM A36/A36M-94 Structural Steel. 

American National Standards Institute (ANSI)'/American 
Society of Mechanical Engineers (ASME): 
1. ANSI/ASME B31.3-93 Chemical Plant and Petroleum 

Refinery Piping. 

Manufacturers Standardization Society (MSS) : 
1. MSS-SP-58-93 Pipe Hangers and Supports - 

Materials, Design, and 
Manufacture. 

Selection and Application. 

Fabrication and Installation 
Practices. 

2. MSS-SP-69-91 Pipe Hangers and Supports - 

3. MSS-SP-89-91 . Pipe Hangers an& Supports - 

i 

Date: 10/10/95 
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D. American Welding Society (AWS) : 
1. AWS A5.1-91 Carbon Steel Electrodes for 

Shielded Metal Arc Welding. 
2. AWS Dl.1-94 Structural Steel Welding Code. 

1 .4  SYSTEX DESCRIPTION 

A. Design Requirements 
1. All pipe anchors, guides, and auxiliary steel 

shall be of bolted or welded construction 
incorporating a design safety factor of five. 

excessive forces or moments on pipe or equipment 
caused by hydraulic surges. 
Hangers and support types for all process lines 
shall be selected to withstand all static and 
dynamic load conditions and shall take into 
consideration limitations imposed by the 
surrounding structures, equipment, adjacent 
piping, ventilation and heating ductwork, and 
electrical trays. The consideration shall be 
given to the following loads: 
a. Weight of the pipe, valves, fittings, 

2. Anchors and guides shall be used to prevent 

3 .  

insulation materials, hanger components, and 
normal fluid contents. 

cleaning fluid, if normal operating fluid 
density is less than test or cleaning fluid. 

b. Weight of the hydrostatic test fluid or 

c. Loads imposed during erection. 

a. Hangers and supports shall be spaced in 
accordance with ASME B31.3 and the attached 
allowable pipe spans chart. Due ( 

consideration shall be given to assure that 
the sag of the pipe between supports is 
within limits that will permit drainage and 
avoid excessive bending stresses from 
concentrated loads. 

4 .  Support Spacing: 

\ 

5. Restrictions: 
a. Pipe support assemblies shall be used only 

for supporting pipelines. Electrical trays, 
instrument trays, cable, or tubing shall be 
supported from separate assemblies unless 

3 
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-ili 
.' . 
1.5 
. *- 

A. 

B. 

C. 

D. 

1.6 

A. 

written approval has been received from the 
FERMCO Construction Contracts Manager. Pipe 
hanger rods or supports shall not pass 
through heat or ventilating ducts and 
electrical or instrument trays. 

6 .  Pipe shoes: 
a. Pipe shoes for steam and condensate piping 

shall be 12 inches long, attached to the 
longitudinal run of pipe, and centered on the 
structural member. 

7 .  Heat Traced Pipe: 
a. Electric-traced pipe lines shall rest on 

support steel, adjustable roller hangers, or 
an adjustable pipe roll and base attached to 
a horizontal steel member. Insulation shall 
be cut away at support to facilitate 
installation. 

SUBMITTALS 

Certificate of Conformance: Manufacturer shall certify 
and provide data which indicate that all products 
supplied meet or exceed specification requirements. 

Product data. 

Shop drawings which indicate type and location, 
arrangement, dimensions, materials, and anchor details. 

Manufacturer's installation instructions and catalog 
data. 

QUALITY ASSURANCE 

A l l  pipe anchors, guides, and auxiliary steel shall be 
of bolted or welded construction. Welded construction 
shall comply with AWS D1.l. 

Date: 10/10/95 
Rev.: A RE: DJ 
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1 . 7  

A. 

B. 

PART 2 

2.1 

' A. 

B. 

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. 

PRODUCTS 

WWUFACTIIRERS 

Grinnell Supply Sales Company. 

Piping Technology and Products, Inc. 

C. Basic Engineers, Inc. 

3 

4 .  

5 
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2 . 2  P R O D U C T S / E Q U I m  J 

I 

A. Product Shipping Requirements 
1. The Subcontractor shall be responsible for the 

delivery of all job-related materials and/or 
equipment to the job site. 

2 . 3  MATERIALS 

24 

25 

26 

27 

28 

29 

30 

31 

32 

A. Hangers and component parts shall be constructed of 33 

galvanized carbon steel and comply with MSS-SP-58 and 34 

MSS-SP-69. 35 

36 

B. Pipe clamps shall comply with ASTM A576 and be 37 

constructed of galvanized carbon steel. 38 

39 

C. ASTM A36 steel shall be used for all plate and 
structural shape support components. 

40 

41 
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2 .4  0 

. c- 

6 b  

FABRICATION 

A. 

B. 

C. 

2.5  

i_ A. 

PART 3 

3 . 1  

A. 

B. 

Welding 
1. All 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, as far as 
prior to shipment to the site. 

Shop/Factory Finish 
1. All carbon steel parts shall be shop 

after fabrication. 

LABELING 

Product Marking 

practical, 

prime coated 

1. All 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. ' 

EXECUTION 

EREXTION/INSTALLATION/APPLICATION 

Ins tallat ion 
1. Hanger and support components shall be installed 

in accordance with MSS-SP-89. 

Structural Connections for Pipeline Supports 
1. Locations: New pipeline supports and/or hangers 

shall be attached to structural members. The 
supports shall be located at the following places 
and at intermediate points so that the maximum 
support spacing per ASME B31.3 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. 
b. Both sides of flanged flow meter joints on 

WBS No.: 1.1.1.1.1.3.1 Date: 10/10/95 15090 
Rev.: A RE: DJ - 5 of 8 ERA/CRU NO.: 1/P0-145 
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2 .  

3 .  

3 . 2  

4 .  

5. 

c. Within 2 feet on one side of valves on 

d. The underside of floor or platform steel on 
horizontal or sloped lines. 

vertical lines that pass through the floor or 
platf o m .  

Cold Lines: Hanger rods supporting cold 
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. Floor opening pipe sleeves. 
b. Grating or floor plate. 
c. ASME Coded Vessels. 
d. Other pipe hangers or other pipes. 
Supports shall be provided to avoid the need for 
temporary supports in the following cases: 
a. Where regular maintenance necessitates the 

b. Where flanged connections must be broken to 

Anchors and guides shall be designed and installed 
at the locations shown on the Subcontractor piping 
drawings. 

removal of equipment. 

remove or insert spectacle blinds. 

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: All risers that may sway or vibrate from 
pump pulsations or mechanical equipment operation shall 
be guided. The guides/braces shall prevent movement 
resulting from equipment operation/vibration, but shall 
not limit or restrain movement of pipe due to thermal 
expansion. On overflow lines; a brace or restraint 
shall be installed near the discharge. 
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v -  - .... .. 

C. Vertical Adjustment 
1. All rod-type hangers shall be provided with a 

means of vertical adjustment after erection. If a 
turnbuckle is used, the right hand thread shall be 
at the top, so that turning to the right will 
raise the pipe. 

D. 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. 
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

-B . 
C. 

D. 

E. 

F. 

1 . 3  

A. 

B. 

C. 

Date: 
Rev. : 

SECTION 15173 
MOTORS FOR OFF-GAS CONTROL SYSTEM 

SECTION INCLUDES 

Low voltage, three phase induction motors. 

Low voltage, single phase induction motors. 

RELATED SECTIONS 

Section 01010 - 

Section 11501 - 

Section 15681 - 

Section 15712 - 

Section 15860 - 

Section 16053 - 

General Requirements. 

Scrubber S y s  tem e 

Water Chillers. 

Induced Draft Cooling Towers. 

Fans. 

Basic Electrical Materials and Methods 
for Off-Gas Control System. 

REFERENCES 

American Bearing Manufacturers Association (ABMA) : 
1. ABMA 9-90 Load Ratings and Fatigue Life 

2. mr4A 11-90 Load Ratings and Fatigue Life 
for Ball Bearings. 

for Roller Bearings. 

Institute of Electrical and Electronics Engineers 
(IEEE) : 
i. IEEE 112-91 Standard Test Procedure for 

Polyphase Induction Motors and 
Generators. 

National Electrical Manufacturers Association (NEMA) : 
1. NEMA MG 1-93 Motors and Generators. 

10/10/95 
A RE: TF 

15173 . 'WBS No.: 1.1.1.1.1~3.1 
1 of 8 ERA/CRU NO.: 1/P0-145 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 



1.4 

1.5 

D. 

A. 

B. 

2. NEMA MG 13-84 Frame Assignments for AC 
Integral-Horsepower Induction 
Motors. 

National Fire Protection Association (NFPA) : 
1. NFPA 70-96 National Electrical Code. 

, 
A. Provide electric motors as required for the Off-Gas 

Control System. Each motor shall be selected 
especially for its respective driven equipment. 
motor shall be adequate for the full range of the 
driven equipment's performance. 

SUBMITTALS 

Each 

B. 

C. 

SYSTW DESCRIPTION 

C .. 

1.6 

A. 

PART 2 

2.1 

A. 

See Section 01010 for submittal requirements. 

Mator Data Sheets: Provide completed motor data sheet 
(Attachment 1) for each motor provided. 

Test Reports: Indicate satisfactory completion of 
required tests and inspections. Submit results 
verifying performance in accordance with IEEE 112. 

QUALITY ASSURANCE 

Conform to NFPA 70.and NEMA MG 1. 

PRODUCTS 

MANUFAC!lXJRERS 

Reliance Electric. 

U. S. Motors. 

General Electric. 

Date: 10/10/95 15173 
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2.2  

A .  

i” 

L 

B. 

Date: 
Rev. : 

1. 

2. 

3 .  

4 .  

5. 

6 .  

7. 

EQUIPMENT 

General Construction and Requirements 
Electrical Service: Refer to related sections of 
the specifications and the drawings for required 
characteristics. 
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. Motors to be controlled by 
variable frequency drives shall be of a design 
suitable for this type of operation. 
Visible Nameplate: Nameplate to indicate 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 90 
degree step rotation of the conduit entrance. 
Oversize conduit boxes shall be provided. 
Motor Service Factor: Furnish motors with service 
factors required here by table in Paragraph D. 
Motor size in hp shall be selected to serve the 
driven equipment over its full performance range 
as though the service factor is 1.0. 
.Motor voltage shall be 115 V, single-phase for 
motors 1 hp or less. Other motors shall be 460 V, 
three-phase. 
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. 

Three Phase - Squirrel Cage Induction Motors 
1. Motors shall be 460 V, three phase, 60 Hz. 
2. 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. 

10/10/95 15173 . WBS No.: 1.1.1.1.1.3.1 
A RE: TF 3 of 8 ERA/CRU NO.: 1/P0-145 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

41 

42 

43 

\ 



. .c' - 

- . . \ .  

3 .  

4. 

5. 

6 .  

7. 

8. 

9. 

10. 

11. 
12. 
13. 

14. 

15. 

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. 
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, aluminum, or,cast iron with end brackets of 
cast iron or aluminum with steel inserts. 
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) . 
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 
schedules as given herein at full load and rated 
voltage when tested in accordance with IEEE 112. 
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C. 

HP 
Factor 

1 

2 

3 
5 
7-1/2 

10 
15 

1-1/2 

, 20 

25 
! 30 
’ 40 

50 
60 
75 
100 
125 

1 

2 

3 
5 
7-1/2 

10 
15 
20 

25 
30 
40 

50 
60 

1-1/2 

TEFC. 

RPM 
( S p )  

1200 
1200 
1200 

1200 
1200 
1200 

1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800 
1800 

1800 
1800 

Performance Schedule: Three Phase - Energy efficient, 

NEMA 
Frame 

145T 
182T 
184T 

213T 
215T 
2541: 

256T 
284T 
286T 

324T 
326T 
364T 
365T 
404T 
405T 
444T 
445T 

143T 
145T 
145T 

182T 
184T 
213T 

2 i 5 ~  
254T 
256T 

284T 
286T 
324T 

326T 
364T 

Minimum 
Percent 
Efficiency 

81 
83 
85 

85 
86 
89 

89 
90 
90 

90 
91 
92 
92 
92 
92 
93 
93 

82 
84 
84 

87 
88 
89 

90 
91 
91 

92 
93 
93 

93 
93 

Minimum 
Percent 
Power Factor 

72 
65 
68 

63 
66 
68 

75 
72 
76 

71 
79 
78 
81 
83 
80 
83 
85 

84 
85 
85 

83 
83 
85 

84 
86 
85 

84 
86 
83 

85 
87 
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HP 
Factor 

75 

100 
125 
150 
200 

1-1/2 
2 
3 

5 

10 
7-1/2 

15 
20 
25 

30 
40 
50 

60 
75 
100 

D. 

HP 

RPM 
( S W )  

1800 

1800 
1800 
1800 
1800 

3600 
3600 
3600 

3600 
3600 
3600 

3600 
3600 
3600 

NEMA 
Frame 

365T 

405T 
444T 
445T 
447T 

143T 
145T 
182T 

184T 
213T 
215T 

254T 
256T 
284T 

3600 286T 
3600 324T 
3600 326T 

3600 364T 
3600 36511 
3600 405T 

Service Factor Schedule 

3600 rpm 1800 rpm 

1/6 - 1/3 1.35 1.35 

1/2 ' 1.25 1.25 

3/4 1.25 1.25 

1 1.25 1.15 

>1 - 150 1.15 1.15 

Date: 10/10/95 
Q[J@E.izi7A RE: TF 
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Minimum 
Percent 
Efficiency 

93 

94 
94 
94 
95 

82 
82 
82 

85 
86 
86 

88 
89 
90 

91 
91 
90 

91 
91 
92 

1200 rpm 

1.35 

1.25 

1.15 

1.15 

1.15 

Minimum 
Percent 
Power Factor 

87 

86 
87 
88 
87 

85 
87 
87 

88 
86 
86 

91 
89 
92 

92 
91 
92 

93 
91 
92 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

900 rpm 

1.35 

1.15 

' 1.15 

1.15 

1.15 

21 
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28 

29 
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31 

32 

33 

34 

35 

36 

37 
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E. Single phase motors shall conform to the following 
respective requirements. The driven equipment supplier 
shall furnish motor starter, motor type, and motor 
enclosure type suitable for the application. 
1. 

2 .  

3 .  

Single Phase Power - Split Phase Motors 
a. Starting Torque: Less than 150 percent of 

b. Starting Current: Up to seven times full 

c. Breakdown Torque: Approximately 200  percent 

d. Drip-Proof Enclosure: Class A ( 5 0  degrees C 

full load torque. 

load current. 

of full load torque. 

temperature rise) insulation, NEMA Service 
Factor, prelubricated sleeve or ball 
bearings. 

temperature rise) insulation, 1.0 Service 
Factor, prelubricated ball bearings. 

Single Phase Power - Permanent-Split Capacitor 
Motors 
a. Starting Torque: Exceeding 1/4 of full load 

b. Starting Current: Up to six times full load 

c. Multiple Speed: Through tapped windings. 
d. Open Drip-Proof or Enclosed Air Over 

e. Enclosed Motors: Class A (50 degrees C 

torque. 

current. 

Enclosure: Class A (50  degrees C temperature 
rise) insulation, minimum 1.0 Service Factor, 
prelubricated sleeve or ball bearings, 
automatic reset overload protector. 

Single Phase Power - Capacitor Start Motors 
a. 

b. 

C. 

d. 

e. 

f. 

Date: 10/10/95 
Rev.: A RE: TF 

Starting Torque: Three times full load 
torque. 
Starting Current: Less than five times full 
load current. 
Pull-up Torque: Up to 350 percent of full 
load torque. 
Breakdown Torque: Approximately 250  percent 
of full load torque. 
Motors: Capacitor in series with starting 
winding; provide capacitor-start/capacitor- 
run motors with two capacitors in parallel 
with run capacitor remaining in circuit at 
operating speeds. 
Drip-Proof Enclosure: Class A (50 degrees C 
temperature rise) insulation, NEMA Service 
Factor, prelubricated bearings. 
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PART 3 

g. Enclosed Motors: Class A (50 degrees C 
temperature rise). 

EXECUTION 

Not used. 

END OF SECTION 
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ATTACHMENT 1 

MOTOR DATA SHEET 
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MOTOR DATA SHEET 

Submit for each motor. Mark N/A if not applicable. 

1. 
2. 
3. 
4. 
5. 
6 .  
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

18. 

Driven Equipment Number 
Driven Equipment Name 
Motor Manufacturer 
Quantity 
Horsepower (hp) 
RPM 
Voltage 
Enclosure Type 
Frame 
Phase/Frequency 
40 degree C ambient insulation 
Service Factor 
NEMA Design 
Space Heaters 
Full Load Amperes (FLA) 
Locked Rotor Amperes (LRA) 
Efficiency: 
1/2 Load 
3/4 Load 
Full Load 
Power Factor: 
1/2 Load 
3/4 Load 
Full Load 

Date: 10/10/95 
Rev.: A RE: TF 
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PART 1 

1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

1 . 3  

A. 

1.4 

A. 

B. 

a- 
i 

SECTION 15250 
INSULATION 

GENE= 

SECTION INCLUDES 

Supplying all labor, materials, and equipment required 
for installing pipe and equipment insulation as 
specified herein. 

RELATED SECTIONS 

Section 01010 

Section 15060 
Accessories. 

Section 15090 

Section 16856 

- General Requirements. 

- Pipe, Fittings, Valves, and 

- Piping Supports and Anchors. 

- Heating Cables and Panels. 

REFEREXCES, CODES, AND STANDARDS 

American Society for Testing and Materials ( A S T M ) :  
1. ASTM B209-93 Aluminum and Aluminum-Alloy 

2. ASTM C533-85 Calcium Silicate.Block and 

3. ASTM C552-91 Cellular Glass Thermal 

Sheet and Plate. 

Pipe Thermal Insulation. 

Insulation. 

SUBMITTALS 

Certificate of Conformance: Manufacturer shall certify 36 

and provide data which indicate that all products 37 

supplied meet or exceed specification requirements. 38 

Submit product data and installation manuals. 40 

39 

41 

42 

Date: 10/10/95 
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A. 

1.6 

A. 
- 

PART 2 

2.1 

A. 

B. 

C. 

D. 

E. 

DELIVERY, STORAGE, AND HANDLING 

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. 

2. 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. 

SEQUZNCING AND SCHEDULING 

Insulation shall not be installed on the equipment or 
piping system until the system has passed a hydrostatic 
pressure test. 

PRODUCTS 

MATERIALS 

Cellular glass: Board and molded (rigid), inorganic, 
'kl value of 0.345 Btu-inch/hour per square-feet per 
degree F at 75 degrees F, conforming to ASTM C552 (Type 
11), to be used for temperatures below 400 degrees F. 

Calcium Silicate: Preformed pipe covering, flat block 
or curved block, in accordance with ASTM C533 (Type I), 
to be used for temperatures above 400 degrees F. 

Jacketing: Aluminum, Alloy 3003-H14, tempered, 0.020 
inches thick, embossed., conforming to ASTM B209. 

Elbow insulation covers: Aluminum, Alloy 1100, 
tempered. 

Bedding Compound: Non-volatile, .008 perm inch; 
service temperature range of -60 degree F to 180 degree 
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2 . 2  

A. 

B. 

C. 

D. 

A. 

B. 

C. 

Date: 
Rev. : 

it - 0 1 6  

F; application temperature 40 degree F to 100 degree F, 
sealant. 

ACCESSORIES 

Wire: B&S Gage No.16, annealed, 302 or 304 stainless 
steel. 

Insulation Bands: 
1. Piping: 1/2-inch wide (minimum) by 0.015-inch 

2. Equipment: 3/4-inch by 0.015-inch thick 
thick (minimum), 304 stainless steel bands. 

(minimum), 304 stainless steel bands. 

Screws: Number 8 ,  by 3/8-inch, sheet metal type 302 or 
304 stainless steel. 

Adhesives: Fire-resistant adhesive shall be compatible 
with insulation. 

EXECUTION 

XREETION/INSTALLATION/APPLICATION 

Piping, valves, fittings, flanges, and equipment shall 
be insulated and jacketed for all systems subjected to 
freezing temperatures, for hot lines and for steam and 
condensate lines. Insulated pipe and equipment shall 
be shown on the Subcontractor's and vendor's piping and 
instrumentation diagrams and piping drawings. 

Install materials in accordance with the manufacturer's 
instructions. Makntain temperatures and conditions 
required by the manufacturer for installation. 

Manholes, flanged valves, flanged fittings, and 
pipeline 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. A 
removable cover shall be of the 
adj oining pipe insulation. 

10/10/95 . 15250 
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D. 

E. 

F. 

G. 

- 

H. 

Fill joints and seams with bedding compound to form 
smooth surface. 

All piping and equipment 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. 

Install jacketing with screws on 3-inch centers on all 
fittings and valves where banding is not possible'. 

Labels indicating flasbestos-freelf shall be attached to 
the outside of all insulation jacketing. 
1. The asbestos-free labels on piping systems shall 

be located adjacent to all piping identification 
labels. 

located adjacent to the equipment identification 
tag. 

2 .  The asbestos-free labels on equipment shall be 

Pipe Insulation 
1. All piping and heat tracing shall be tested before 

installing insulation. 
2. Piping shall be covered with a minimum of 1-1/2- 

inch-thick cellular glass or a minimum of 4-inch 
thick calcium silicate insulation as applicable. 

applied in a single layer with joints tightly 
butted, and shall be secured in place with wire on 
12-inch centers. 

insulation. 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.. 

covers shall be installed at all elbows. Aluminum 
jacketing shall be used for all other fittings, 
valves, flanges, etc. 

3. Sectional cellular glass insulation shall be 

4. Aluminum jacketing shall be applied directly over 

5. Premolded elbow insulation and aluminum elbow 

6. Lap all seams against weather. 
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7 .  Finish insulation at supports, protrusions, and 
interruptions. At pipe supports, remove only 
enough insulation to provide a snug fit. 

I. Equipment Insulation 
1. 

2 .  

3 .  

4 .  

..._ 
5. 

6 .  

Apply insulation board directly to equipment 
surfaces with all joints staggered and tightly 
butted. Secure insulation in place with stainless 
steel bands on 18-inch centers. 
Board insulation shall be cemented to irregular 
surfaces and all voids shall be filled with 
bedding compound. 
Apply aluminum jacketing over insulation with 3 -  
inch minimum lap on longitudinal and 
circumferential joints. 
Equipment shall be covered with a minimum of 2 -  
inch-thick insulation. 
Insulation shall be cut away from all equipment 
identification nameplates and beveled at a 45- 
degree angle. 
A l l  equipment and heat tracing shall be tested 
before installing insulation. 

END OF SECTION 
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SECTION 15755 
HEAT EXCHANGERS 

PART 1 GENERAL 

1.1 

A. 

B. 

1.2 

A. 

1 . 3  

A .  

B. 

1.4 

A. 

1.5 

A. 

B. 

Date: 
Rev. : 

SECTION INCLUDES 

Shell and tube type heat exchangers. 

Air-to-gas heat exchangers. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

REFERENCES 

American Society of Mechanical Engineers (ASME): 
1. ASME Boiler and Pressure Vessel Code - 1992, 

Section VIII. 

Tubular Exchanger Manufacturers Association (TEMA) : 
1. TEMA Standards - 1988. 

SYSTEM DESCRIPTION 

Design Requirements 
1. The heat exchangers shall provide cooling of the 

off-gas to condense water vapor and heating of the 
off-gas to facilitate operation of the carbon bed 
adsorbers. 

SUBMITTALS 

Shop Drawings: Indicate dimensions, sizes, weights, 
material thicknesses, and nozzle locations, sizes, and 
ratings. 

Product Data: Provide data on ratings and dimensions 
for accessories. 
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C. 

D. 

E. 

F. 

G. 

1.6 

A. 

-B . 

1.7 

A. 

PART 2 

2.. 1 

A. 

B. 
i 

Design Data: Provide product literature, drawings, and 
calculations that indicate heat exchangers meet or 
exceed specified requirements. 

Test Reports: Indicate tube bundle pressure tests. 

Certificates: Certify that heat exchangers and 
components meet.or exceed specified requirements. 

Manufacturer's Instructions: Indicate installation and 
support requirements. 

Operation and Maintenance Data: 
shutdown instructions, assembly drawings, and spare 
parts lists. 

Include start-up and 

DELIVERY, STORAGE, AND HANDLING 

Store in a clean, dry place and protect from weather 
prior to shipment. 
from damage during transit. 

Provide protection from weather and 

Loose items, if any, shall be tagged and delivered in a 
standard commercial package. 

W A R R A N T Y  

Warranty: Heat exchangers shall be warranted by the 
manufacturer, covering materials and labor. 

PRODUCTS 

SHELL AND TUBE TYPE HEAT EXCHANGER 

Manufacturers : . 

1. Bell and Gossett. 
2 .  Hughes-Anderson. 
3 .  . Berdell Industries. 
4. ITT Standard. 

Tubes: U-tube type with'3/4-inch OD minimum, seamless 
stainless steel.tubes suitable for 100 psi/full vacuum 
working pressure. 

Date: 10/10/95 
Rev.: A RE: DJ 

15755 WBS NO.: 1.1.1.1.1.3.1 
2 of 6 ERA/CRU No.: 1/P0-145 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

41 



2 . 2  

C. Shell: Carbon steel with flanged nozzles and 1 

appropriate supports. 2 

D. Heads: Fabricated carbon steel with stainless steel 4 

tube sheets and flanged nozzles. 5 

E. Water Chamber and Tube Bundle: Removable for inspection 1 
and cleaning. 8 

3 

6 

F. Design: Gas stream in tubes and cooling water in shell. 
Heat exchanger components shall be in conformance with 
TEMA standards. Heat exchangers shall conform to the 
ASME Boiler and Pressure Vessel Code, Section VIII, for 
manufacture of tubular heat exchangers and heat 
exchanger shells. 

G. Performance: See Attachment 1 - Data Sheets. Note: 
Design data are preliminary and will be updated. 

- 

H. Heat exchangers shall be provided with: 

siphon, vacuum breaker. 

connection including pressure gauge and valved 
drain. 

3. Tube-Side Outlet: Thermometer well for temperature 
regulator sensor, ASME rated pressure and 
temperature relief valve, thermometer well, 
pressure gauge connection including pressure 
gauge, and valved drain connection. 

1. Shell: Pressure gauge connection with pigtail 

2. Tube-Side Inlet: Thermometer well, pressure gauge 

AIR-TO-GAS HEAT EXCHANGERS 

A. Heat exchangers may be of finned coil, shell and tube, 
or plate-type heat recovery design. 

B. Performance: See Attachment 1 - Data Sheets. Note: 
Design data are preliminary and will be updated. 

C. If air-to-gas heat exchangers are of shell and tube 
design, the requirements of Article 2.1 above shall 
apply with the following exception: 

Date: 10/10/95 
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D. 

2 . 3  

A. 

2 .4  

A. 

2.. 5 

A. 

2 . 6  

A. 

1. The air stream shall be in the shell and the gas 
stream in the tubes. 

Materials of construction shall be suitable for the 
senrice described in the data sheets. 

FABRICATION 

Prior to shipment, the equipment shall be cleaned of 
all dirt, dust, grease, grime, scale, oxides, weld 
spatter, and other foreign materials. All burrs and 
sharp edges shall be ground smooth. Exterior surfaces 
shall be primed and painted in accordance with the 
manufacturer's standard finish. Open end connections 
shall be sealed to prevent the entrance of foreign 
material. 

LABELING 

Each item shall have a manufacturer's standard 
nameplate permanently attached at a location which is 
easily readable. The nameplate shall contain the 
following information, as applicable: 
1. Item description. 
2 .  Item number. 
3 .  Manufacturer's name. 
4. Purchase order number. 
5. Date of manufacture. 
6. Capacity. 

SOURCE QUALITY CONTROL 

The Seller shall perform and provide a written report 
of the standard mechanical inspection of the heat 
exchangers and their components, including hydrostatic 
test of all pressure parts in accordance with ASME 
Boiler and Pressure Vessel Code, Section VIII, and TEMA 
standards. . 

EXTRA MATERIALS 

Provide any special tools required to perform 
maintenance and repair work. 

10/10/95 15755 WBS NO.: 1.1.1.1.1.3.1 
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a 0163 

B. Provide two sets of replacement gaskets. 

2.7 DESIGN LOADS 

A. Equipment/structural design shall provide for loads as 
specified below: 
1. Roof, live load: 20 psf. 
2. Platforms and walkways, live load: 60 psf. 
3. Wind load: Velocity pressure shall be calculated 

using equation 3 of ASCE 7-93, using V = 80 mph 
basic wind speed and I = 1.07. Design wind 
pressures and forces shall be in accordance with 
ASCE 7-93, Table 4. 

Building Code, using Z = 0.13, c = 2.75, I = 1.25, 
and Rw = reduction factors from Table 16-P. W 
(total seismic load) shall include all normal 
operating contents, piping, and attachments. 

5. Shop drawings shall state the vertical loads and - 
lateral forces used (wind and seismic) in the 

- 4. Seismic load: Use provisions of the Uniform 

design. 

PART 3 EXECUTION 

3.1 ERECTION/INSTAtLATION 

A. Install in accordance with manufacturer's instructions 
and design drawings. 

B. Install to permit removal of tube bundle with minimum 
disturbance to installed equipment and piping. 

C. 

3 . 2  

A. 

Date : 
Rev. : 

Pitch shell to completely drain condensate. 

FIELD QUALITY ASSURANCE 

Tests: Acceptance operating tests shall be performed 
by the Subcontractor after installation. If the 
results are unsatisfactory, the Subcontractor shall 
adjust or replace the equipment to meet the 
specification requirements, and retest the equipment. 
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.. . 
. .  . ... I ,',/ 

B. Inspection: The Subcontractor shall notify the FERMCO 
Construction Manager of testing and inspection 
activities at least 24 hours prior to the start of all 
tests and/or inspections. 

END OF SECTION 
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ATTACHMENT 1 OF SECTION 15755  

DATA SHEETS 
a 

Date: 11/09/95 
Rev.: A RE: DJ 

15755 WBS No.: 1.1.1.1.1.3.1 



e 

6. 

e 

0 

Rev. A Date - 

lumber of Passes 4 - 6  , ' 1 - 2  , 

k a t  Transfer Area nz . . 
low Arrangement Parallel Serles Parallel Series 

ERAPS l\VOL I:RSAPPSRSDATA\SPECnOU - 1\PO- 14aHEDS- 1 ENG127 

HEAT EXCHANGER DATA SHEET 

Fluid 

Total Flow 

EQUIPMENT NAMEINO.: Oft-gas Condenser PROJECT O R D Y :  145 1 
PROJECT TITLE: Remedlatlon System Design QUANTITY: 

SHELL SIDE 

Saturated Off- Gas Cooled Water 

1 1,500 572.000 lblhr 

INLET OUTLET INLET I OUTLET 

TUBE SIDE 

DESIGN DUTY: 9 x lOE8 Etulhr 

I 
Llauid I 

SERVICE: Cyclone Off- Gas 

! 
Molecular Welg ht 

Density Ib/n' 

Thermal Cond. Btu/fhr ft O F )  

~~ ~ ~~ 

18 18 

62.27 62.1 1 

36 

Speclflc Heat Etu/(lb O F )  J 

Vlscosltv C P J  

Surface Tension ovnerc,n i 

1 .o 1 .o 
.88 .75 

I 72 71 

I 
Bubble Point ,r I 

Soeclflc Heat 

I 212 r 212 

Etulflb 'Fl 1 3 4 7  I 1 

Molecular Weight 

Density Iblns 
Thermal Cond. Btulfhr n OF) 

7 

~~~ 

22  I 
,075 

.015 

1 
Vlsco sity CP 

Latent Heat Btu/(lb OF) 

Dew Point 'F 

.0118 

i 

Von - Condensables 

Molecular Wela ht I 

daxlmum Allowable Pressure Drop PSI I 
'emoerature 

8 

'ressure psig 1 

fel o c Itv 

60 

Wsec I I 1 
'ressure Drop PSI I t 

1 
t 

:oullng nesistance. neglectlng sollds bulld-up 

lesion Pressure Dsia 

I 0.0005 0.0005 

TUBE SIDE SHELL SIDE 

lOO/full vac. 125 

'est Pressure Psig per Code 

Date: 10/10/95 
Rev.: A RE: DJ 

per Code 

15755 WBS No.: 1.1.1.1.1.3.1 
(Al) 1 of 6 ERA/CRU NO.: 1/P0-145 

)esign Temperature 'F 
:orroslon Allowance 

400 250 
- I - 



.. 'd . ' 

Shell Dlameter, Length (OD) (1 D) 

# TubeslShell 

0.0. x Length In. R. 

Thlckness in. (Avg.) In. (Mln. )  
Tube Pltch 

TEMA Class 

Code Reg. 

Code Stamp 

Removable Tube Bundle 

Rev. A Date l0/10/95 I 

Wt - Bundle 8 Shell 

Wt - Bundle 

Wt - Full of Water 

Baffle Type 

# Spaclng 

% Segment Cut 

Impingement Eaff Yes No eVa Inlet Nozzle 

Expansion Joint Yes No eV* Bundle Entr. 
Ex. Jolnt Des. Temp 

Surface Prep Speclflcatlons 
Palnt 

Insulation Yes  No 

eVn Bundle Exlt 

I .  I 

Tubes 316 SS 

Tub es heet 316 SS 

BaffledTube S u ~ o o r t s  

HEAT EXCHANGER DATA SHEET 

Shell cs 
Shell Cover cs 
Shell Flanoe cs 

I I 

Tle Rods and Spacers 

Long Baffle 

Gasket Shell Slde 

C hannellBonnet 

Channel Cover 

Channel Flanoe 

Gasket Tube Slde 

Eoltlng 

Floatlng Head Cover 

Expansion Joint 

NOZZLES. TUBE SIDE SHELL SIDE 

R SIZE I RATING 8 FACING t SIZE I RATING a FACING 

I Drain 

Outlet 

I Pressure Gauge (Ea. Nozzle) I , I 

I 

- 
I 

Thermowell (Ea. Nozzle) 

I ntercon n ectln g 

Manufacturer. Model No. . 
1 REMARKS: 1 

*Inforrnatlon to b e  provlde by Supplier. 

ERAFSl\VOLI:RSAPPS\RSDATA\SPECS\OU - 1\PO- 14fiWBS1113 IHEDS- IA , . .  

'it. 10 / 10 / 9 s 
A RE: DJ A. 

15755 WBS No.: 1.1.1.1.1.3.1 
(All 2 of 6 ERA/CRU NO.: 1/P0-145 



~ ... 

TUBE SIDE 

. . 

SHELL SIDE 

. .  

Fluid 

Total Flow 

... . . 

. .- 

Saturated Off- Gas Chilled Water 

INLET 1 OUTLET INLET I 0 U TLET 

3440 lblhr . 26,000 lblhr 

Page 1 of 

Liquid 

Molecular Welght 

Oensitv IblftS 

HEAT EXCHANGER DATA SHEET 

18 18 

62.42 62.42 

EQUIPMENT NAMElNO.: Off-gas Heat Exchanger 

PROJECT TITLE: Aemedlatlon System Design 

OESIGN OUTY: 460,000 Btulhr 

Thermal Cond. Btu/(hr R 'F) 

Speciflc Heat Etu/(lb OF) 

VlSCOSitv CP 

PROJECT ORDER: 145 

QUANTITY: 

.34 

1 .o 1 .o 
1.63 1.42 

Surface Tension dynelcm 75.5 74.5 
. .  

E u b b l e  Point O F  1 
. I _  

212 I 212 

I I i 

Vapor 

Moiecular Welght 

Oensitv IblR' 

26 

,075 

Thermal Cond. Btu/(hr R 'F) 

Speclflc Heat Btul(lb OF) 

Latent Heat Etu/(lb 'F) 
Vlscosity CP 

,015 

2 4 1  

'02 

Maximum Allowable Fressure Drop PSI 

rem oerature 'F 112 1 50 

a 
40 45 

Pressure Psig 

Pressure Drop PS' 

Jelocity Wsec 

Fouling Resistance, neglectlng sollds build - up 

Jesign Pressure PSkJ 

rest Pressure DSiP 

ERAFS I\VOLl:RSAPPflRSOATA\SPECflOU - l\PO- 14nHEDS-2 

Date: 10/10/95 
Rev.: A RE: DJ 

"- I 2" 

t 

0.0005 0.0005 

TUBE SIDE SHELL SIDE 

lOO/full vac. 100 

Der Code Der Code 

ENG127 

3esign Temperature "F 

:orrosion Allowance 

Vumber of Passes 

15755 WBS No.: 1.1.1.1.1.3.1 
(All 3 of 6 ERA/CRU NO.: 1/P0-145 

250 250 
- - 

4-8 , ' 1-2  , 

ieat  Transfer Area nz . . 
-low Arrangement Parallel Serles Parallel Series 



'A . 
Page 2 of 2 JF 

Rev. A Date lO/lO/95 

;hell Olarneter. Length (00) (1 0 )  

f TubeslShell 

1.0. x Length In. R. 

rhlckness In. (Avg.) In. (Mln.) 

rube Pitch 

rEMA Class 

:ode Reg. 

:ode Stamp 

Iernovable Tube Bundle 

HEAT EXCHANGER DATA SHEET 

W t  - Bundle 8 Shell Baffle Type 

t Spaclng Wt - Bundle 
% 

No eV* Inlet Nozzle 

Expanslon Jolnt Y es No eVz Bundle Entr. 

Ex. Jolnt Oes. Temp 

Surface Prep Speclflcatlons 
Palnt 

Ins u latlo n Yes No 

Wt - Full of Water Segment Cut 

lmplngement Baff Y e9 

eVz Bundle Exit 

CONSTRUCTION* I 

rubes 31fi s s  
rubesheet 316 SS 

laff IeslTube S uooorts 

Shell cs  
Shell Cover cs  
Shell Flanae cs 

ile Rods and Spacers 

.ong Baffle 

iasket Shell Slde 

ChannellBonnet 

Channel Cover 

Channel Flanae 

iasket Tube Slde 

loltlng 

t I SIZE RATING 8 FACING t SIZE I RATING 8 FACIN 

nlet 

Floatlng Head Cover 

Expanslon Jolnt 

I 

I Utlet 

lent 

lraln 

Vessure Gauae (Ea. Nozzle) 

'hermowell (Ea. Nozzle) 

nterconnectlng 

Aanutacturer. Model No. 

' E M  AR KS: 

. 
Informatlon to be provided by Supplier. 

ERAFSl\VOLI:RSAPPS\RSDATA\SPECS\OU - I\PO- 14~WBS1113nHEDS-2A ENG127A 

Date: 10/10/95 
Rev.: .A RE: DJ 

QQ(3547, 
.. . . 
, .. ,. , 

.... 
.. ..,.... ,.. ' c i ,  ':.. . .  . .  
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0 1 6 3  

Aaxlmum Allowable Pressure Drop PSI 

'ressure Psig 
'ressure Drop Psi 

'emperature (Normal) 'F 

- 
HEAT E X C H A N G E R  DATA S H E E T  

1 . 
50 95 TBD TED 

.25 . 1.0 

EQUIPMENT NAMWNO.. On-Gas Reheater PROJECT ORDER: 145 

PROJECT TITLE: OU- 1 Remedlatlon System Design QUANTITY: 1 

DESIGN DUTY: SERVICE: Off-Gas 
ORAWING NO.: 
- PERFORMANCE OF ONE UNIT I 

GAS SIDE 
~~ ~~ 

AIR SIDE 
:oullna Resistance I I 0.0005 1 

lesign Pressure Pslg I 50/luII vac. 

I ncnns -1 
__  

50 

'est Pressure PSb 
h l g n  Temperature 'F 
:orrosion Allowance 
lumber of Passes 

leat Transfer Area lv 
low Arrangement 

Code Code 
150 400 
,125 .0625 

1 t O 2 ,  * 1: 

Parallel Serles Parallel Series 

Date: 10/10/95 
Rev.: A RE: DJ 

15755 
(All 5 of 6 

WBS No.: 1.1.1.1.1.3.1 

4900548 



Rev. A Date iO/iO/95 I 

7 - 
HEAT EXCHANGER DATA SHEET 

GAS SIDE 

;hell Olameter/Wldth. Length (00) (10) Baffle Type 

t Tubes/Shell # Spaclng 

3 .0 .  x Length In. n. Segment Cut 96 

rhickness ImDlnaement Baff Yes No 

AIR SIDE I 
Wt - Bundle 8 Shell 

Wt - Bundle 

Wt - Full of Water 

Rho-V'lnlet Nozzle 

rube Pitch 

rEMAClass . 
:ode Rea. 

- 
Expansion Jolnt Yes No Rho-V* Bundle Entr. 

Ex. Jolnt Oes. Temp 

Surface PreD Soeciflcatlons 

Rho-V* Bundle Exit 

I 
:ode Stamp 

qemovable Tube Bundle 

Paint 

Insulation Y es No 

rubes Shell 

rle Rods and Spacers 

.ong Baffle 

;asket Shell Slde 

nlet 

2UtlEt 

len t  

C hannel/Bon n et 

Channel Cover 

Channel Flanoe 

)rain I I  I I I I  I 

rasket Tube Slde 

3oltlng 

'ressure Gauge (Ea. Nozzle) 

rhermowell (Ea. Nozzle) 

nterconnectlng 

Manufacturer. Model No. e . 

I 
Floatlng Head Cover 

Expansion Loint 

E M  AR KS : 1 

NOZZLES ' 

lnformatlon to be provided by the manufacturer. 

GAS SIDE AIR SIDE 

ERAFSl\VOL1:RSAPPS\RSOATA\SPECS\OU- 1\PO- 145\WBS11131\HEDS3A.WK3 ENG 127A 

Date: 10/10/95 15755 WBS No.: 1.1.1.1.1.3.1 
Rev.: A RE: DJ (All 6 of 6 ERA/CRU NO.: 1/P0-145 

000549 
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. d  - ~ 9 %  

/ I I SIZE I RATING 8 FACING # 1 SIZE/ RATING 8 FACING 



SECTION 15860 
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PART 1 

1.1 

A. 

SECTION INCLUDES 

Furnish all labor, materials, equipment components, and 
services necessary to design, construct, and install 
the equipment as defined in the specification and as 
shown on the drawings referenced in Article 1.3. 

B. Centrifugal fans. 

C. Industrial pressure blowers. 

D. Propeller fans. 

E. Motors and drives. 
-. 

F. Fan accessories. 

1.2 RELATED SECTIONS 

Section 01010 - General Requirements. A. 

B. Section 15173 - Motors for Off-Gas Control System. 

C. Section 15245 - Vibration Isolation. 

D. Section 16053 - Basic Electrical Material and Methods 
for Off-Gas Control System. 

1 . 3  REFERENCE DRAWINGS 

A. See Section 01011 for the Schedule of Drawings. 

1.4 REFERENCES 

American Bearing Manufacturers Association (ABMA) : 
1. ABMA 9-90 Load Ratings and Fatigue Life for Ball 

Bearings. 

A. 

10/10/95 15860 WBS No.: 1.1.1.1.1.3.1 
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Date : 
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2. ABMA 11-90 Load Ratings and Fatigue Life for 

B. 

C. 

D. 

E. 

F. 

G. 

1.5 

A. 

Date : 
Rev. : 

Roller Bearings. 

American Welding Society (AWS): 
1. AWS Dl.1-94 Structural Welding Code 
2. AWS D1.3-89 Structural Welding Code 

3. AWS D9.1-90 Sheet Metal Welding. 
Steel. 

- Steel. 
- Sheet 

Air Movers and Controllers Association (AMCA) : 
1. AMCA 99-86 Standards Handbook. 
2. AMCA'210-85 Laboratory Methods of Testing Fans 

3. AMCA 300-87 Test Code for Sound Rating Air 

4. AMCA 301-76 Method of Calculating Fan Sound 

for Rating Purposes. 

Moving Devices. 

Ratings from Laboratory Test Data. 

American National Standards Institute (ANSI) : 
1. ANSI/AsME Nuclear Power Plant Air Cleaning 

N509 - 89 Units and Components. 

National Electrical Manufacturers Association (NEMA) : 
1. NEMA MG 1-93 Motors and'Generators. 

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

Sheet Metal and Air Conditioning Contractors National 
Association (SMACNA) : 
1. SMACNA 85 W A C  Duct Construction Standards - 

Metal and Flexible. 

SYSTEN DESCRIPTION 

Performance Requirements 
1. The fan shall be capable of producing and 

maintaining a volume flow rate at the temperature 
and pressure shown on the data sheet. The design 
shall allow for non-overloading of fan or drive 
specified on the data sheet. 

and dynamically balanced at the factory for 
2. The rotating unit of the fan shall be statically 

10/10/95 
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1.6 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

\ 

Date: 
Rev. : 

3. 

4. 

5. 

6. 
7. 
8. 

vibration-free performance through maximum catalog 
rated speed. The maximum vibration shall be in 
accordance with the requirements of ANSI/ASME 
N509, Paragraph 5.7.3. 
The fan speed shall not exceed 80 percent of the 
first critical speed of any component when 
operating at maximum speed. 
Performance Ratings: Conform to AMCA 210 and bear 
the AMCA Certified Rating Seal. 
Sound Ratings: AMCA 301, tested to AMCA 300, and 
bear AMCA Certified Sound Rating Seal. 
Fabrication: Conform to AMCA 99. 
Performance Base: At 580 feet elevation. 
Temperature Limit: Maximum 150 degrees F. 

SUBMITTALS 

All submittals shall be approved prior to ordering 
equipment. 

Shop Drawings: Indicate components, assembly, 
dimensions, weights and loadings, required clearances, 
and location and size of field connections. 

Product Data: Provide data on centrifugal fan and 
accessories including fan curves with specified 
operating point clearly plotted, sound power levels for 
both fan inlet and outlet at rated capacity, and 
electrical characteristics and connection requirements. 

Certificates of Conformance: Manufacturer shall 
certify and provide data indicating that all products 
supplied meet or exceed this specification. 

Maintenance Data: Include instructions for 
lubrication, motor and drive replacement, spare parts 
list, and wiring diagrams. 

Submit manufacturer's installation instructions. 

Operation and Maintenance Data: Include start-up 
instructions, maintenance data, parts lists, controls, 
and accessories. Include troubleshooting guide. 

10/10/95 
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H. 

1.7 

A. 

1.8 

A. 

1.9 

B. 

C. 

A. 

1.10 

Provide templates for anchor bolt placement in concrete 
pads. Deliver the templates to the concrete installer 
so that work by others is not delayed. 

QUALITY ASSURANCE 

Manufacturer: Company specializing in manufacturing 
the products specified in this section with a minimum 
of 3 years documented experience. The manufacturer 
shall be capable of issuing catalog and technical data 
on the total product being supplied. 

DELIVERY, STORAGE, AND HANDLING 

Comply with manufacturer's installation instructions 
for the rigging, unloading, and transporting of units. 

Supply the products on site in factory-fabricated 
protective containers with factory-installed shipping 
skids and lifting lugs. 

Store in a clean dry place protected from weather and 
construction traffic. 

PROJECT CONDITIONS 

Environmental Requirements. 
1. Environment: Outdoor, low-level radioactive, 

contaminated area. 
2. Plant Condition: 

a. Location: Fernald, Ohio. 
b. Elevation: 578 feet above sea level. 
c. Ambient Temperature: -10 to 110 degrees F. 
d. Barometric Pressure: 29.31 inches Hg. 

Absolute (mean at 70 degrees F). 
e. Relative Humidity: 20 to 95 percent. 

SEQUENCING AND SCHEDULING 

Not used. 

Date: 10/10/95 15860 WBS No.: 1.1.1.1.1.3.1 
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1.11 

A. 

1.12 

A. 

B. 

PART 2 

2.1 

A. 

B. 

C. 

D. 

2.2 

A. 

W A R R A N T Y  

Provide a 2-year warranty to include coverage for 
complete assembly, including materials and labor. 

MAINTENANCE 

Furnish service and maintenance of complete assembly 
for 1 year from the date of system start-up. 

Provide two spare fan belts for each fan supplied. 

PRODUCTS 

MANUFACTURERS 

Greenheck Company. 

Hartzell Fan Incorporated. 

Twin City Company. 

Buffalo Forge Company. 

EQUIPMENT 

Industrial Pressure Blowers 
1. 

2. 

3 .  

4 .  

Radial blade wheel shall be fabricated 
gage steel plate. Continuous welding, 

from heavy 
rivets, or 

bolts shall be used depending on the wheel design. 
A tapered bore shall assure the integrity of the 
wheel-shaft connection. 
The housing shall be constructed of welded steel. 
Welding shall be in accordance with AWS Dl.1. and 
AWS D9.1. 
The fan shaft shall be turned stock, ground, and 
polished to correct tolerance to prevent slipping 
or shaft cutting by fan wheel. The fan wheel 
shall be keyed to shaft and secured with minimum 
of two set screws. A fan shaft seal shall be 
provided. 
The fan bearings shall be self-aligning, anti- 
friction, taper-lock, double spherical roller type 

Date: 10/10/95 
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and shall have a minimum ABMA L-10 bearing life 
based on 100,000 hours. All bearings shall be 
split pillow block mounted, and with external 
grease fittings with dust excluding seals. 

5. Provide frame-type common mounting base for fan 
and motor. 

6. The fan shall be high pressure industrial type and 
constructed in accordance with AMCA Class IV 
Standard. 

7. The manufacturer shall supply a nameplate attached 
to the housing in an accessible position. The 
'nameplate shall have the following permanently 
embossed on it: Manufacturer's name and address, 
equipment number, cfm, rpm, static pressure in 
w.g., bhp, purchase order number, and model and 
serial numbers. 

data sheet. 
8 .  The fan accessories shall be as specified on the 

E. Centrifugal Fans 
1. Backward inclined wheel and inlet: Aluminum 

construction with smooth curved inlet flange, 
heavy back plate, backwardly curved blades welded 
or riveted to flange'and back plate; cast iron hub 
riveted to back plate and keyed to shaft with set 
screws. 

2. Forward curved wheel and inlet: Galvanized steel 
construction with inlet flange, back plate, 
shallow blades with inlet and tip curved forward 
in direction of airflow, mechanically secured to 
flange and back plate; steel hub swaged to back 
plate and keyed to shaft with set screw. 

99 Class I and I1 fans, and continuously welded 
for Class 111, adequately braced, designed to 
minimize turbulence with spun inlet bell and 
shaped cut-off. Factory finish before assembly 
with enamel or prime coat. Prime coating on 
aluminum parts is not required. 

heavy duty pillow block type, self-aligning, 
grease-lubricated ball bearings, or ABMA 11 L-50 

3 .  Housing: Heavy gage steel, spot welded for AMCA 

4 .  Bearings: ABMA 9, L-50 life at 100,000 hours 

Date: 10/10/95 15860 WBS No.: 1.1.1.1.1.3.1 
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0 1 6 3  

5. 

6. 

7 .  

life at 400,000 hours pillow block type, 
self-aligning, grease-lubricated roller bearings. 
Shafts: Hot rolled steel, ground and polished, 
with key-way, protectively coated with lubricating 
oil and shaft guard. 
The manufacturer shall supply a nameplate attached 
to the housing in an accessible position. The 
nameplate shall have the following permanently 
embossed on it: Manufacturer's name and address, ' 
equipment number, cfm, rpm, static pressure in 
w.g., bhp, purchase order number, and model and 
serial numbers. 
The fan accessories shall be as specified on the 
data sheet. 

C. Propeller Fans: Provide axial propeller fans, direct 
or belt driven as indicated in Attachment A. 
1. 

2. 

3. 

4 .  

5. 

Wheel and Housing: Heavy-duty stamped steel 
propeller consisting of six steel blades securely 
attached to a heavy-gage steel hub by means of 
steel rivets, heavily reinforced on each side. 
The fan frame and venturi shall be constructed of 
heavy-gage painted steel with the fan assembly 
bolted to the venturi for ease of removal and 
service. 
Bearings: ABMA 9, L-50 life at 200,000 hours 
heavy-duty pillow block type, self-aligning, 
grease-lubricated ball bearings. 
Shafts: Hot-rolled steel, ground and polished, 
with key-way, protectively coated with lubricating 
oil and shaft guard. 
The manufacturer shall supply a nameplate attached 
to the housing in an accessible position. The 
nameplate shall have the following permanently 
embossed on it: Manufacturer's name and address, 
equipment number, cfm, rpm, static pressure in 
w.g., bhp, purchase order number, and model and 
serial numbers. 
The fan accessories shall be as specified on the 
data sheet. 

D. V-Belt Drive: Cast iron or steel sheaves, dynamically a balanced, keyed. Variable and adjustable pitch sheaves 
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2 . 3  

E. 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Date : 

for motors 10 hp and under, selected so required rpm is 
obtained with sheaves set at mid-position. Fixed 
sheave for over 10 hp, matched belts, and drive rated 
as recommended by manufacturer or minimum 1.5 times 
nameplate rating of the motor. 

i", * J 

.4j@j537" RE: 8 of 11 ERA/CRU NO.: 1/P0-145 
. , a. 'I , , 

Electrical Characteristics and Components (see attached 
data sheet) 
1. Motor: Shall conform to Section 15173, NEMA MG1. 
2. Wiring Termination: Provide terminal lugs to 

match branch circuit conductor quantities, sizes, 

terminal box sized according to NFPA 70. 
3. Wiring terminations shall be sized to conform to 

NFPA 70 and shall conform to Section 16053. 

' and materials indicated. Enclose terminal lugs in 

ACCESSORIES 

Adjustable Inlet Vanes: Steel construction with blades 
supported at both ends with two permanently lubricated 
bearings, variable mechanism out of air stream 
terminating in single control lever. 

Belt Guard: Fabricate to SMACNA 85; of 12 gage thick, 
3 / 4  inch diamond mesh wire screen welded to steel angle 
frame or equivalent, prime coated. Secure to fan or 
fan supports without short circuiting vibration 
isolation, with provision for adjustment of belt 
tension, lubrication, and use of tachometer with guard 
in place. 

Inlet/Outlet Screens: Galvanized steel welded grid. 

Access Doors: Shaped to conform to scroll, with quick 
opening latches and gaskets. 

Scroll Drain: 1/2 inch steel pipe coupling welded to 
low point of fan scroll. 

Heavy duty (aluminum motor operated) shutters. Motor 
shall be operated from 460 volt source. 

Aluminum wire guard of l/2-inch mesh screen. 
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PART 3 

3 . 1  

A. 

3 . 2  

3 . 3  

A. 

B. 

C. 

D. 

E. 

F. 

Date: 
Rev. : 

EXECUTION 

EXAMINATION 

The installer must examine the areas and conditions 
under which the fans are to be installed and notify the 
Subcontractor in writing of the conditions which are 
detrimental to proper completion of the work. The work 
will not continue until the unsatisfactory conditions 
have been corrected in a manner acceptable to the 
installer. 

PREPARATION 

Not used. 

ERECTION/INSTALIATION/APPLICATION 

Install in accordance with manufacturer's written 
installation instructions. Install units plumb and 
level firmly anchored in location indicated. Maintain 
the manufacturer's recommended clearances. 

Provide for connection to electrical service. Refer to 
Section 16053; Verify that the electrical wiring 
installation is in accordance with manufacturer's 
wiring submittal. Do not proceed with equipment start- 
up until the wiring installation is acceptable to the 
manufacturer and the equipment installer. 

Align fans on concrete foundations, sole plates, and 
sub-bases. Level, grout, and bolt in place. 

Install units on vibration isolators. Refer to Section 
15245. 

Provide flexible connections to ductwork where 
required. 

Start up fans in accordance with manufacturer's start-' 

technical representative. Test the controls and 
- up instructions and in the presence of a manufacturer's 
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1: . +.L Y 

3 . 4  

A. 

B. 

C. 

3 . 5  

A. 

B. 

3 . 6  

3 . 7  

A. 

3 . 8  

Date : 

demonstrate compliance with the requirements of the 
specifications. 

FIELD QUALITY ASSURANCE 

Fan operation testing shall only occur when filters are 
in place, bearings are lwricated, and duct work is 
clean. 

The acceptance operating tests shall be performed by 
the Subcontractor after installation. 

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

ADJUSTING 

The Subcontractor shall adjust, repair, or replace the 
equipment if the results of the acceptance operating 
tests are unsatisfactory. The equipment shall then be 
tested again to ensure that the equipment meets the 
specification requirements. 

The fans shall not be placed in sustained operation 
until the initial balancing of the mechanical systems 
interfacing with the fans has been performed. 

CLEANING 

Not used. 

DEMONSTRATION 

Supply service of factory trained representative for a 
period of 2 days to supervise testing, start-up, and 
instruction on operation and maintenance to Owner. 

. PROTECTION 

Not used. 

10/10/95 15860 
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0 1 6 3  

SCHEDULES 

Not used. 

END OF SECTION 
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PART 1 

1.1 

A. 

1.2 

A. 

1 . 3  

A. 

B. 

C. 

1.4 

A. 

1.5 

A. 

B. 

Date: 
Rev. : 

SECTION 15883 
CYCLONE 

GENERAL 

SECTION INCLUDES 

Cyclone with heating air jacket. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

REFERENCES, CODES, AND STANDARDS 

American Society of Mechanical Engineers (ASME): 
1. ASME Boiler and Pressure Vessel Code (BPVC), 

Section IX-92. 

American Society for Testing and Materials ( A S T M ) :  
1. ASTM A36/A36M-93 

American Welding Society 
1. AWS A5.1-91 

SYSTEM DESCRIPTION 

Design Requirements 
1. The cyclone shall 

the dryer off-gas 

SUBMITTALS 

Standard Specification for 
Structural Steel. 

(AWS) : 
Carbon Steel Electrodes for 
Shielded Metal Arc Welding. 

0 1 6 3  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14- 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

remove solid particulates from 32 
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Shop Drawings: Indicate dimensions; sizes; weights 31 

and point loadings; material thickness; and locations, 38 

sizes, and ratings of nozzles. 39 

40 

Product Data: Provide data indicating rated capacities 41 

and accessories. 42 

43 
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C. 

D. 

E. 

F. 

1.6 

A. 

B. 

1.7 

A. 

PART 2 

2.1 

A. 

B. 

' c. 

Date: 
Rev,. :: 

Q.oQ563 

Manufacturer's Installation Instructions: Indicate 
assembly and installation instructions. 

Design Calculations: For material thickness and 
supports (including seismic, wind, and snow loads). 

Operation and Maintenance Data: Include operation and 
maintenance instructions and spare parts list. 

Certificate: Certify that equipment meets of exceeds 
the requirements of this specification section. 

DELIVERY, STORAGE, AND HANDLING . 

Store in a clean, dry place and protect from weather 
prior to shipment. Provide protection from weather and 
from damage during transit. 

Loose items, if any, shall be tagged and delivered in a 
standard commercial package. 

3 

4 
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20 

W A R R A N T Y  

Warranty: Cyclone shall be warranted by the 
manufacturer including parts and labor. 

PRODUCTS 

EQUIPMENT 

Manufacturers: 
1. Entech Environmental Systems, Inc. 
2. Flex-Kleen Corp. 
3 .  Beckhart & Hiester, Inc. 

Cyclone dust collector consisting of cyclone with 
heating air jacket and structural stand incorporating 
airtight dust .storage and discharge.. 

Dust Storage:'4 cubic foot minimum dust storage 
capacity; Dust Discharge: rotary airlock valve. 

i 
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D. 

E. 

F. 

G. 

H. 

I. 

Date: 
Rev. : 

Cyclone Efficiency: 90 percent of 10 micron pit waste 
particulates. 

Materials: Manufacturer’s standard hardened steel for 
abrasive dust service. End connections shall be 
flanged - 150 lb class. Structural steel supports 
shall be in accordance with ASTM A36/A36M. 

Welding: Shall be in accordance with ASME BPVC Section 
IX and AWS A5.1. 

Performance Requirements - Note: Design data are 
preliminary and will be updated. 
1. 
2. 

3. 

4 .  

5. 
6. 

Suitable for continuous operation 
Inlet Conditions 
a. Dryer Gas Stream 

1) Flow rate: 13,075 lbs/hr. 
2) Temperature: 240 degrees F. 
3) Solids particulates: 1,320 lbs/hr, 

specific gravity = 2.9. 
b. Heating Air Stream 

Outlet Conditions 
a. Dryer Gas Stream 

1) TBD. 

1) Flow rate: 11,887 lbs/hr. 
2) Temperature: 266 degrees F. 
3) Solids particulates: 132 lbs/hr, 

specific gravity = 2.9. 
b. Heating Air Stream 

Particulate Removal Requirement 
a. Solids Removal: 1,188 lb/hr. 
b. Cyclone Pressure Drop: 2.5 to 5 inches H 2 0 .  
Design Pressure : TBD. 
Particle size distribution: 100 percent c200 
mesh. 

1) TBD. 

Equipment shall be provided with lifting and hold down 
lugs. 

Provide pressure taps where required to test the 
pressure drop across the cyclone. 
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J. Equipment/structural design shall provide for loads as 
specified below: 
1. Roof, live load: 20 psf. 
2. Platforms and walkways, live load: 60 psf. 
3. Wind load: Velocity pressure shall be calculated 

using equation 3 of ASCE 7-93, using V = 80 mph 
basic wind speed and I = 1.07. Design wind 
pressures and forces shall be in accordance with 
ASCE 7-93, Table 4. 

Building Code, using Z = 0.13, c = 2.75, I = 1.25, 
and Rw = reduction factors from Table 16-P. W 
(total seismic load) shall include all normal 
operating contents, piping, and attachments. 

5. Shop drawings shall state the vertical loads and 
lateral forces used (wind and seismic) in the 
design. 

4. Seismic load: Use provisions of the Uniform 

2.2 FABRICATION 

A. Prior to shipment, the equipment shall be cleaned of 
all dirt, dust, grease, grime, weld spatter, and other 
foreign materials. A l l  burrs and sharp edges shall be 
ground smooth. Exterior surfaces of steel components 
shall be primed and painted in accordance with the 
manufacturer's standard finish. Open-end connections 
shall be sealed to prevent the entrance of foreign 
material. 

2 . 3  LABELING 

A. Each item shall have a manufacturer's standard 
nameplate permanently attached at a location which is 
easily readable. The nameplate shall contain the 
following information, as applicable: 
1. Item description. 
2. Item number. 
3. Manufacturer's name. 
4. Purchase order number. 
5. Date of manufacture. 
6. Capacity. 
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PART 3 EXECUTION 

3 . 1  ERECTION/INSTALLATION 

A. Install equipment in accordance with manufacturer's 
instructions and design drawings. 

3.2 FIELD QUALITY ASSURANCE 

A. Tests: Perform leak testing to ensure that there are 
no air leaks in the cyclone system. Perform pressure 
drop and solids removal testing across the cyclone to 
ensure conformance with this specification. If the 
results are unsatisfactory, the Subcontractor shall 
adjust or replace the equipment to meet the 
specification requirements and retest the equipment. 
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PART 1 

1.1 

A. 

B. 

C. 

A. 

B. 

1 . 3  

A. 

1.4 

A. 

B. 

Date: 
Rev. : 

SECTION 15884 
CARBON BED ADSORBER 

GENERAI, 

SECTION INCLUDES 

This specification covers furnishing all materials, 
equipment, labor, and engineering necessary to design, 
fabricate, prepare for shipment, and deliver multiple 
Carbon Bed Adsorbers as specified below. 

Materials to be furnished shall be in accordance with 
this specification and attached data sheets. 

Seller shall furnish any special tools required for 
assembly, installation, start-up, operation, or 
maintenance of the equipment. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 15060 - Pipe, Fittings, Valves, and 
Accessories. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

American Society of Mechanical Engineers (ASME): 
1. ASME Boiler and Pressure Vessel Code (BPVC), 

Section IX-92. 
2. ASME B16. 5-88 

American Welding Society 
1.- AWS Dl.1-92 

Pipe Flanges and Flanged 
Fittings. 

(AWS) : 
Structural Welding Code Steel. 
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C. American Society of Civil Engineers (ASCE): 
1. ASCE 7-93 Minimum Design Loads for 

Buildings and Other 
Structures. 

D. Uniform Building Code (UBC) - 1991 Edition. 

1.5 SYSTEM DESCRIPTION 

A. Design Requirements 
1. 

2 .  

3. 

4. 
5.. 

6. 

7. 

8. 

9. 

10. 

Seller shall supply two identical sets of Carbon 

fashion (i.e., one set on-line and the other set 
regenerating) . 
Each Carbon Bed shall be a complete unit, 
including shell, activated carbon, and all 
necessary internals, and shall be ready for 
operation when properly installed. 
Carbon Bed design shall be Seller's standard 
design to the maximum extent practicable. 
For process requirements see attached Data Sheet. 
Carbon Beds shall be designed, fabricated, tested, 
and prepared for shipment in accordance with ASME 
Boiler and Pressure Vessel Code. 
All connections shall be 150 psig ANSI raised-face 
flanges, in accordance with ASME B16.5. 
Manholes, handholes, blanked connections, etc., 
shall be furnished complete with studs, nuts, 
gaskets, covers, etc. 
Carbon Beds shall be rated for 5 psig pressure, 
30-inch WC vacuum, and 250 degrees F. ASME code 
stamp is NOT required. 
Carbon Beds shall be sized by the vendor to meet 
process requirements. 
Equipment shall be designed to meet the following 
criteria: 
a. Units shall be dust tight and weatherproof. 
b. Wind Load: 

'Beds, which will be operated in alternating 

1) Basic wind speed: 80 mph 
2) Importance factor: I = 1.07 
3) Exposure category: C 

Use ASCE 7-93 for determining wind load 
combinations. 

Date: 10/10/95 15884 WBS No.: 1.1.1.1.1.3.1 
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c. Snow Load: 
1) Ground snow load: P, = 25 psf 
2) Importance factor: I = 1.0 
3 )  Exposure factor: C, = 0.8 
4) Thermal factor: C, = 1.0 

Use ASCE 7 for determining snow loads. 
d. Seismic load: Use provisions of the Uniform 

Building Code, using Z = 0.13, C = 2.75, I = 
1.25, and = reduction 'factors from Table 
16-P. W (total seismic load) shall include 
all normal operating content, piping, and 
attachments. 

11. The attached drawings and specifications stipulate 
minimum requirements for a complete system. 
Seller shall verify the design based on Seller's 
calculations, experience, and expertise. Any 

._ ._ deviations from the proposed design shall be 
documented and explained in Seller's proposal. 
Seller shall be responsible for delivering a 

- complete, operable system. 

B. Performance Requirements 
1. The system shall operate continuously. 
2. Inlet off-gas conditions 

a. Flowrate: 715 scfm 
b. Temperature: 95 degrees F 
c. Radon in gas: 3 nCi/L 
d. Solids flowrate: 0 . 4  lb/hr 

the inlet radon in gas stream. 
3 .  Carbon beds shall remove at least 97 percent of 

1.6, SUBMITTALS 

- . . .. . ..- 

. .  

A. At Proposal: 10 copies and one reproducible (Mylar), 
if applicable, shall be submitted for the following: 
1. Arrangement drawings which clearly show 

arrangement of equipment, overall dimensions, 
weights, and clearances. 

2. Catalog cuts and pertinent technical information. 
3 .  Preliminary foundation loads and anchor location. 
4. List of optional equipment which, in the Seller's 

opinion, increases the efficiency or reliability, 
or simplifies the maintenance of the system. All 

Date: 10/10/95 
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5 .  

6. 

suggested optional equipment shall include a 
rational explanation of why the accessory is 
desirable. 
Any exception to this specification shall be 
clearly identified in the Seller's proposal. If 
there are no exceptions, the Seller shall state 
"NO Exceptions.1' The proposal may be considered 
non-responsive without this information. 
Quality assurance/quality control procedures. 

B. After Award: Within 6 weeks of award of purchase 
order, the Seller shall submit 10 copies and one 
reproducible (Mylar), if applicable, of the following 
information for approval prior to start of fabrication: 
1. Shop drawings 

a. Certified prints showing at least the 
following: 
1) Arrangement drawings which clearly show 

arrangement of equipment, overall 
dimensions, weights, and clearances for 
operation and maintenance. 

2 )  Complete dimensional and interface 
information of equipment supports and 
connectidns with other components. 

3 ) "Not - to- exceed1' loads at each support 
interface. 

2. Product Data 
a. Submit 10 copies of manufacturer's catalog 

and descriptive data on: 
1 ) Standard equipment. 
2 )  Specialties. 
3 )  Accessories. 
The catalog and descriptive data shall be 
clearly marked indicating the material that 
pertains to the components being furnished. 

3 .  Instructions for the system's erection and 
disassembly, 10 copies. 

C. During Fabrication 
1.. Inspection during Manufacturing: Prior to the 

painting of the components of the unit but after 
completion of fabrication, the FERMCO Construction 
Manager shall have an opportunity to inspect the 

Date: 10/10/95 
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.. . 

D. 

1 . 7  

unit at the location of manufacture. The Seller 
shall furnish copies of reports describing 
resolutions of disagreements and non-conformance 
discovered during inspections. The Seller shall 
notify the FERMCO Construction Manager 7 working 
days prior to the inspection. 

At Delivery 
1. Ten copies of instruction manuals and parts list 

covering installation, operation, and maintenance 
of all equipment provided. 

built drawings. 
2 .  Ten copies and two reproducibles (Mylars) of as- 

QUALITY ASSURANCE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

A.  The Seller's standard quality assurance/quality control 17 

procedures shall apply. 18 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Packing and Shipping: The Seller's standard 
preparation for shipment is acceptable provided it 
includes the following: 
1. Units shall be shipped completely assembled, ready 

2. Units shall be skid mounted for ease of handling 
for installation. 

and crated where necessary to protect any fragile 
components. 

attached to the unit. 
3 .  All loose parts shall be bagged and securely 

B. The equipment shall be prepared for shipment using such 
crating, pallets, cradles, temporary bracing, etc. as 
may be required to prevent damage during shipment with 
normal handling. Any openings into equipment shall be 
closed to prevent entry of rain or foreign matter. 
Closure materials shall be of such durable nature as 
might be expected to provide several months of 
protection for equipment when stored in an exposed 

- outdoor location prior to installation. 

Date: 10/10/95 
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C. 

1.9 

A. 

1.10 

A. 

PART 2 

2.1 

' A. 

B. 

C. 

2.2 

A. 

Acceptance at Site: 
representative will receive and inspect equipment at 
time of delivery. 

The FERMCO Construction Manager's 

PROJECT CONDITIONS 

Environmental Requirements 
1. Environment: Outdoor, low-level radioactive, 

2. Plant Condition: 
contaminated area. 

a. Location: Fernald, Ohio. 
b. Elevation: 578 feet above sea level. 
c. Ambient Temperature: -10 to 110 degrees F. 
d. Barometric Pressure: 29.31 inches Hg. 

absolute (mean at 70 degrees F). 
e. Relative humidity: 20 to 95 percent. 

WARRANTY 

Warranty shall be in accordance with FERMCO general 
provisions. 

PRODUCTS 

MANUFACTURERS 

Tigg Corporation. 

Charcoal Service Corporation. 

Barnebey-Sutcliffe Corporation. 

General Construction 
1. Carbon beds shall be a vessel constructed of 1/4- 

inch thick carbon steel shell with bottom inlet 
nozzle, top outlet nozzle, carbon inlet, and 
condensate drain. 

2. No corrosion allowance is required, but interior 
surfaces shall be epoxy coated for protection 
against the possible presence of low 
concentrations of acid gases (C02, SO,, and NO,). 
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3 .  Gaskets shall be Teflon"' or spiral metallic type. 
4 .  Exterior finish shall be manufacturer's standard. 
5. Bed shall be composed of coconut shell-derived, 

granular activated carbon with high specific 
surface area (>lo00 m2/g), mesh size 6 by 12, bulk 
density 0.49 g/ce. 

2 . 3  MATERIALS 

A. All materials shall be manufacturer's standard unless 
noted otherwise on the drawings or in the 
specifications. 

2.4  FABRICATION 

A. The equipment and material shall be neatly finished. 
All exposed metal parts, whether normally visible or 
not, shall be smooth and free from burrs or fins. 
Steel shall be well formed to shape and size and free 
from defects impairing strength, durability, and 
appearance. Shearing and punching shall leave clean, 
true lines and surfaces. Where possible, fit and 
assemble work in shop, ready for erection. 

B. All equipment and materials shall be thoroughly cleaned 
inside before shipment. Outside surfaces shall be 
cleaned free of grease, rust, and scale and then 
painted in accordance with the manufacturer's standard 
or Section 09900 of this specification package, as 
applicable. 

C. All welding shall be performed indoors and the surface 
of parts to be welded shall be free from rust, scale, 
paint, grease, or other foreign matter. All spatter 
shall be removed after welding. Minimum preheat and 
interpass temperatures shall conform to the 
requirements of AWS D1.l. Tolerances shall not exceed 
those specified in accordance with AWS D1.l. Welders, 
welding operators, and welding procedures shall be 
qualifie'd or pre-qualified in accordance with AWS Dl. 1 

Date: 10/10/95 
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2.5  LABELING 

A. Each item shall have a manufacturer's standard 
nameplate permanently attached at a location which is 
easily readable. The nameplate shall contain the 
following information, as applicable: 
1. Item description. 
2. Item number. 
3 .  Manufacturer s name. 
4 .  Purchase order number. 
5. Date of manufacture. 

. 6. Capacity. 

PART 3 EXECUTION 

3 . 1  ERECTION/INSTALLATION/APPLICATION 

A. Install equipment in accordance with manufacturer's 
recommendations. 

B. Prepare equipment for operation in accordance with 
manufacturer% recommendations. 

END OF SECTION 

ERAFS l\VOL 1 : RS APPSIRSD ATA\SPECS\OU- 1 \PO- 145\WBS 1 1 13 1 \ 15884 
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PART 1 

1.1 

A. 

B. 

C. 

D. 

E. 

A. 

B. 

1.3 

A. 

1.4 

A. 

I 

SECTION 15885 
AIR CLEANING DEVICES 

SECTION INCLUDES 

All labor, materials, equipment components, and 
services necessary to design, construct, and install 
the equipment as defined in the specification. 

Disposable, extended area panel filters. 

Medium-Efficiency Particulate Air (MEPA) filters. 

High-Efficiency Particulate Air (HEPA) filters. 

HEPA/MEPA filter housing. 

Filter differential pressure gauges. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 15060 - Pipe, Fittings, Valves, and 
Accessories. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

American Refrigeration Institute (ARI) : 
1. ARI 850-93 Commercial and Industrial Air 

Filter Equipment. 

Date: 10/10/95 
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C. 

D. 

E. 

F. 

1.5 

A. 

Date: 
Rev. : 

American Society of Heating, Refrigeration, and Air 
Conditioning Engineers (ASHRAE): 
1. ASHRAE 52-76 Method of Testing Air Cleaning 

Devices Used in General 
Ventilation for Removing 
Particulate Matter. 

American Society of Mechanical Engineers (ASME): 
1. ASME N509-89 Nuclear Power Plant Air 

2. ASME N510-89 Testing of Nuclear Air 

3 .  ASME SEC IX-92 Qualification Standard for 

Cleaning Units and Components. 

Cleaning Systems. 

Welding and Brazing 
Procedures, Welders, Brazers, 
and Welding and Brazing 
Operators. 

United States Military Specification (MIL) : 
1. MIL-F-51068E-81 Filter, Particulate, High- 

2. MIL-F-51079D-80 Filter Medium, Fire-Resistant, 
Efficiency, Fire-Resistant. 

High-Efficiency. 

Underwriter I s Laboratories, Inc. (UL) : 
1. UL 586-90 Test Performance of High- 

Efficiency Particulate Air 
Filter Units. 

2 .  UL 900-87 Test Performance of Air Filter 
Units. 

Energy Research and Development Administration (ERDA) : 
1. ERDA-76-21-79 Nuclear Air Cleaning Handbook. 

SYSTEM DESCRIPTION 

Design Requirements 
1. The filters shall remove dust particles from 

prior to their exhausting to the atmosphere. 

l'O/lO/9 5 
A RE: AA 

gases 
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1.6 

. . .  

A. 

B. 

C. 

D. 

E. 

F. 

G. 

1.7 

A. 

B. 

C. 

SUBMITTALS 

All submittals shall be approved prior to ordering 
equipment. 

Shop Drawings: Indicate filter assembly, filter 
frames, and dimensions. 

Product Data: Provide data on filter media, filter 
performance data, filter assembly, filter frames, and 
dimensions. 

The manufacturer shall submit a complete report on 
HEPA/MEPA filter housing leak test. 

Manufacturer's Installation Instructions: Submit 
written installation instructions, and assembly and 
change-out procedures. 

Certificates of Conformance: Manufacturer shall 
certify and provide data which indicate that all 
supplied products meet or exceed the requirements of 
this specification. 

Operation and Maintenance Data: Include instructions 
for operation, changing, and periodic cleaning. 

QUALITY ASSURANCE 

The manufacturer shall set up and operate a quality 
control/sampling system which will ensure a 99 percent 
confidence limit in the elements meeting specification. 

The FERMCO Construction Manager's representative shall 
be provided the opportunity to witness all tests and 
has the right to inspect and approve all material prior 
to shipping to site. A 2-week notice shall be provided 
to the Operating Contractor for all off-site testing. 

Air cleaning devices shall conform to ARI 850. 

D. HEPA filters shall be nuclear grade, UL 586 Class I 
approved and certified in accordance with MIL-F-51068E 

Date: 10/10/95 
Rev.: A RE: AA 
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E. 

1.8 

A. 

B. 

and MIL-F-51079D. HEPA filters shall be Dioctyl 
Phthalate (DOP) smoke efficiency tested and certified 
at the filter manufacturer's facility and the DOE HEPA 
filter testing facility in Oak Ridge, Tennessee, as per 
ERDA 76-21. 

Filter Housing Test: Prior to shipment from the 
factory, each housing shall be blanked off at the inlet 
and outlet and tested by the pressure decay method. 
The pressure decay leak test of both the housing and of 
the filter-to-frame seal at each filter position shall 
be performed in two separate tests in accordance with 
ASME N509 and ASME N510. The leak rate shall not be 
greater than 0.005 scfm/ft2 at 10 inches w.g. Soap 
bubble leak detection shall be conducted at 1.5 times 
the operating pressure if required, and as specified by 
the designers. All visible leaks and/or all defective 
frames shall be repaired by the manufacturer with no 
increase in cost. All welder certifications shall be 
in accordance with ASME SEC IX. 

DELIVERY, STORAGE, AND HANDLING 

The manufacturer shall prepare the HEPA/MEPA filter 
housing and accessories for shipment to prevent damage 
by handling, weather, or storage. Containers, crates, 
and boxes shall be clearly marked and paletted for 
handling via fork truck. 

Each filter shall be encased in a tight-fitting 
linerboard sleeve that fits within the carton to reduce 
damage in transit. The top and bottom of the filter 
shall be protected with a folded linerboard cushion. 
All filter carton material (including the exterior 
carton, linerboard sleeve, and linerboard cushion) 
shall be tested for strength and certified to meet all 
construction requirements of applicable freight 
classification. 

The manufacturer shall prepare the prefilter, MEPA, and 
HEPA filter elements for shipment 'to prevent damage by 
handling, weather, or storage. Containers, crates, and 

Date:' 10/10/95 15885 WBS No.: 1.1.1.1.1.3.1 
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D. 

1.9 . 

A. 

1.10 

A. 

PART 2 

2.1 

A. 

B. 

C. 

D. 

2.2 - 

A. 

boxes shall be clearly marked and palletted for 
handling via fork truck. 

Acceptance at Site: The FERMCO 
representative will receive and 
time of delivery. 

Construction Manager's 
inspect equipment at 

PROJECT CONDITIONS 

Environmental Requirements 
1. Environment: Outdoor, low-level radioactive, 

2. Plant Condition: 
contaminated area. 

a. 
b. 

d. 
C. 

e. 

W A R R A N T Y  

Location: Fernald, Ohio. 
Elevation: 578 feet above sea level. 
Ambient Temperature: -10 to 110 degrees F. 
Barometric Pressure: 29.31 inches Hg'. 
Absolute (mean at 70 degrees F). 
Relative Humidity: 20 to 95 percent. 

Warranty shall be in accordance with FERMCO general 
provisions. 

PRODUCTS 

MANUFACTURERS 

Flanders Filters, Inc. 

Charcoal Service Corporation 

Torit Division, Donaldson Company 

American Air Filter 

PRODUCT/EQUIPMENT 

Disposable, Extended Area Panel Filters 
1. Media: UL 900 Class 2, pleated, non-woven, 

reinforced cotton fabric, supported and bonded to 

Date: 
Rev. : .  

10/10/95 
A RE: AA 
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2. 

welded wire grid by corrugated aluminum 
separators. 
a. Frame: Galvanized steel. 
b. Nominal size: 24 by 24 inches. 
c. Nominal thickness: 4 inches. 
Rating, ASHRAE 52: 
a. Dust spot efficiency: 25-30 percent. 
b. Weight arrestance: 90-92 percent. 
c. Initial resistance at 500 fpm face velocity: 

0.25 inch w.g. 

B. MEPA filters 
1. Performance 

a. Nominal capacity - 1000 cfm at 0.40 inch 

b. Filter shall be rated as 95 percent minimum 

c. The filter elements are to operate from 

water pressure drop. . 

efficiency according to ASHRAE 52-76. 

ambient temperature.to 250 degrees F. 
2. Construction 

a. 

b. 

C. 

d. 

Date: 10/10/95 
. .  Rev.: A RE: AA 

000580 

The filters shall be 24 inches by 24 inches 
by 11-1/2 inches (nominal) gasket seal. The 
filter medium shall be glass fiber, formed 
into a flat sheet with a wet strength, water 
repellent binder. Nominal operating 
temperature: ambient to 250 degrees F. 
Gaskets will be 1/4-inch by 3/4-inch cross 
section closed cell elastomer or neoprene 
located on upstream face of filter. ' 
Each filter element shall be constructed by 
pleating a continuous flat sheet of medium 
back and forth over spacers or without 
spacers. The element shall be permanently 
bonded to the frame with a fire-retardant 
sealant. The perimeter of the filter face 
shall be sealed to its mounting frame. Frame 
shall be 3/4-inch fire retardant plywood, 
flame spread less than 25, or galvanized 
steel. 
Filter element shall meet all requirements of 
UL 900 Class 1. 
Provide manufacturer's standard face guard on 
upstream and downstream faces. 

15885. WBS No.: 1.1.1.1.1.3.1 
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e. Incineration of filter element shall reduce 
element volume to 5 percent original volume. 

C. HEPA Filters 
1. Performance 

a. Nominal capacity - 1000 cfm at 1.0 inch water 
pressure drop (maximum). 

b. HEPA filter elements are to operate from 
ambient temperature up to 250 degrees F. 

c. Filter shall be rated as 99.97 percent 
minimum certified efficiency when DOP tested 
with 0.3 micron particles at 100 percent and 
20 percent rated flows. 

2. Construction 
a. 

~. . .. . . -.. 

. ."- 
.- 

b. 

I 

C. 

d. 

e. 

Date: 10/10/95 
Rev.: A RE: AA 

The filters shall be 24 inches by 24 inches 
by 11-1/2 inches (nominal) gasket seal type. 
The filter medium shall be glass fiber formed 
into a flat sheet with a wet strength, water 
repellant binder. Nominal operating 
temperature: ambient to 250 degrees F. 
Gaskets shall be 1/4-inch by 3/4-inch cross- 
section closed cell elastomer or neoprene 
expanded rubber located on upstream face of 
filter. 
Each filter element shall be constructed by 
folding a flat sheet of medium back and forth 
over spacers or without spacers. The element 
shall be permanently bonded to the frame with 
a fire retardant sealant. The sealing gasket 
shall be permanently bonded to the upstream 
face of the filter frame. ,The frame shall be 
3/4-inch plywood or galvanized steel. 
Provide manufacturer's standard face guard on 
upstream and downstream faces. 
Incineration of filter assembly shall reduce 
volume to 5 percent of original volume. 
The HEPA filter frame shall be labeled, 
certifying: 
1) The manufacturer's name. 
2) The manufacturer's unique code UL 

registration number indicating 
compliance with UL 586. 
Filter efficiency based on DOP testing. 3) 

15885 WBS No.: 1.1.1.1.1'.3.1 
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4 )  Resistance at the test air flow rate. 
5 )  Filter part number and serial number. 
6) Test air flow direction. 
7 )  Type ltB1l/tlnuclear grade" filter. 

D. HEPA/MEPA Filter Housing Assemblies 
1. The supplier shall provide factory assembled and 

Each assembly tested HEPA/MEPA filter housings. 
unit shall be on a 304L stainless steel 
construction with the following components: 
a. Each HEPA/MEPA Filter Housing 

1) Filter housing shall handle exhaust air 
cfm in accordance with the air filter 
schedule. 

2) Each HEPA filter housing shall be 
. supplied with prefilter section, test 
sections, and HEPA filter section. MEPA 
filter housing will not require test 
section. ,Test sections shall be located 
on the upstream and downstream of HEPA 
filter no greater than 28 inches deep in 
the direction of airflow. Sections 
shall be constructed in such a manner 
that adjoining test chambers are 
isolated from each other to permit 
individual testing of each HEPA filter 
and its supporting framework in parallel 
and/or in series for its efficiency per 
ASME N510. The upstream and downstream 
test chambers shall contain identical 
mixing devices to mix and disperse a 
uniform challenge air/aerosol ahead of 
the filter and the effluent from the 
filter being tested. Challenge aerosol 
inlet ports, and upstream and downstream 
sample ports shall be provided for each 
HEPA filter. All mixing devices shall 
be designed ta swing aside when testing - 

has been completed. The filter test 
sections shall be constructed in 
accordance with the applicable design 
parameters of ASME N509. 

- 

, -  

~ ~ ~~ ~~ 

Date: 10/10/95 
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._ .. .. 

. ;i: 

... 

Date: 10/10/95 
Rev,: A RE: AA 

3 )  Filter housing shall be constructed from 
11- and 14-gage 300 series stainless 
steel. The housing shall be a side 
servicing bank type arrangement that 
does not require the air to change 
direction through the housing as it 
enters or exits the housing. The\housing 
shall be 100 percent seam-welded on all 
joints across the pressure boundaries 
and shall be reinforced to withstand up 
to 30 inches w.g. negative pressure. 
All joints and seams shall be welded 
airtight and free from all burrs and 
sharp edges. All mechanical components 
and filter slide plates shall be 300 
series stainless steel. 

4) The housing shall have removable access 
doors with separate access doors for the 
prefilters. Both the removable rod and 
locking a m  shall be operated through 
the door opening. A rubber lip on the 
perimeter of the door shall effect a 
seal between the housing and the access 
door. There shall be four tie-down 
latches per access door. They shall 
pivot away from the door opening so that 
they do not impede the bag-out process. 
The filter-locking mechanism and access 
door shall interface in such a manner 
that the door cannot be closed until the 
filters are correctly seated in the 
housing and sealed on the knife edge. 

5) Each HEPA filter door shall be equipped 
with a metal pocket for the housing 
instruction. Each manual shall contain 
complete, detailed information including 
installation, operation, maintenance, 
and spare parts. The manual shall be 
contained in a weatherproof bag. Each 
metal pocket on the access door shall 
have a painted aluminum label with the 
manufacturer's name, the housing model 
number, prefilter model number, HEPA 
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Date: 10/10/95 

filter model number, PVC bag number, and 
manufacturer's order number permanently 
engraved on the label. 

filter position, there shall be a smooth 
inlet design that provides a maximum 
3/4-inch depth recess around the 
upstream perimeter of the prefilter or. 
filter to limit the buildup of 
contaminants in crevices or fillets that 
would have been caused by the junction 
of the filter's integral frame and the 
housing wall. All flanges of the housing 
that connect to the system shall turn to 
the outside. 

7 )  The filter-locking mechanism in the 
housing shall be a replaceable locking 
tray. Filter-locking mechanism and 
hardware components shall be 300 series 
stainless steel. The housing shall have 
a locking arm to operate the mechanism 
which engages and disengages the filter 
on the internal sealing frame. The rod 
shall be part of the filter-locking 
mechanism and shall be replaceable. 

8 )  Housing shall have a bag-out port inside 
the access door which shall be hemmed on 
its outer edges to prevent tearing of 
the bag. There shall be two continuous 
ribs on the outside of the port to hold 
the bag's elastic-shock cord and the 
safety strap during the bag-out 
operation. Housing shall be provided 
with a durable, 8 mil, amber colored, 
transparent finish PVC bag. The bag 
shall have an elastic-shock cord hemmed 
into the opening for firm fit when 
stretched around the bag-out. port. 
Mittens shall be incorporated into the 
bag for added convenience and safety. 
The bag shall have its stock number 
rolled into the hem for easy 
identification when reordering. 

6 )  On the upstream side of prefilter and 

15885 WBS NO.: 1.1.1.1.1.3.1 
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- 

Date: 10/10/95 
Rev.: A RE: AA 

A nylon safety strap shall be provided 
with each bag-out port to prevent the 
bag from slipping off during the bag-out 
procedure. A cinching strap shall also 
be provided with each bag-out port to 
tie off the slack in the bag while the 
ventilation system is operating. 
The filter-to-housing seal shall be 
effected by means of a continuous knife 
edge on the sealing frame on the housing 
that mates to a continuous perimeter 
channel on the face of the filter, which 
has been filled with a viscous, non- 
drying fluid, or mates to a neoprene 
expanded rubber face gasket. 
Each filter housing shall have a 
permanent factory-attached, clearly 
visible nameplate affixed to the casing 
with the following information: 
a) ,Manufacturer's name. 
b) Model number. 
c) Serial number. 
d) Purchase order number. 
e) Direction of air flow. 
f) Equipment number. 
g) Number of filters. 
Nameplates will be located on filter 
element removal side. 
Sample ports (1 inch NPT half couplings 
with plugs) shall be located across each 
individual filter assembly for on-site 
testing. The housing inlet side sample 
ports shall be located on the door side 
of the housing. The ports shall be 
located at approximately the 1/3 points 
across the housing ( 8  inch spacing), at 
two per filter, which equates to six 
ports on the inlet side. The housing 
downstream ports shall be located on the 
door side of the housing. These ports 
shall be located at approximately the 
1/4 points across each filter ( 6  inch 
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E. 

PART 3 

3 . 1  

A. 

B. 

C. 

D. 

spacing), three per filter, which 
equates to nine ports. 

Filter Differential Pressure Gauges 
1. Direct Reading Dial: 2-inch-diameter diaphragm, 

actuated dial in metal case, vent valves, black 
figures on white background, front recalibration 
adjustment, range 0-4.0 inches w.g. 

compression fittings, 1/4-inch plastic tubing, 
two-way or three-way vent valves. 

2 .  Accessories: Static pressure tips with integral 

EXECUTION 

INSTALLAT I ON 

Install air cleaning devices in accordance with 
manufacturer's instructions. 

Prevent passage of unfiltered air around filters with 
felt, rubber, or neoprene gaskets. 

, 

Install filter differential pressure gauge static 
pressure tips upstream and downstream of filters. 
Mount filter differential pressure gauges on outside of 
filter housing or filter plenum, in accessible 
position. Adjust and level. 

Do not operate fan system until filters (temporary or 
permanent) are in place. Replace temporary filters 
used during construction and testing with a clean set 
before normal operation begins. 

Date: 10/10/95 
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a- 

3 . 2 ,  a FIELD QUALITY ASSURANCE 

A. Final acceptance of the HEPA filter housings shall be 
contingent on each assembly passing the in-place DOP 
test with the filter housings installed in their 
respective systems. Acceptance requirement is 0.03 
percent maximum penetration of 0.3 micron particles 
when tested at 100 percent of rated flow. Defective 
housings shall be repaired or replaced by the 
manufacturer with no increase in cost. The testing 
shall be conducted by the operating contractor. 

END OF SECTION 
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a- 

PART 1 

1.1 

A. 

B. 

C. 

a . 1.2 

A. 

1 . 3  

A. 

1.4 

A. 

SECTION 15890 
DUCTWORK 

GENERAL 

SECTION INCLUDES 

Furnish all labor, materials, equipment, and services 
necessary to construct, install, and test the complete 
and operable ductwork systems and accessories as 
defined in this specification and as shown on the 
drawings referenced in Article 1.3. 

I 

Design, furnish, and install stack, stack guy wire 
supports, and deadman. 

Items furnished by others but installed under this 
contract : \ 

1. Isokinetic sampler. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

American National Standards Institute (ANSI): 
1. ANSI N13.1-69 Guide to Sampling Airborne 

Radioactive Materials in 
Nuclear Facilities. 

Cleaning Systems. 
2. ANSI N510-89 Testing of Nuclear Air 

Date: 10/10/95 
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3. ASTM A307-94 

4. ASTM A380-94 

5. .ASTM A525-93 

B. American Society for Testing and Materials (ASTM): 
1. ASTM A36/A36M-94 Structural Steel. 
2. ASTM A9O/A9OM-93 Standard Test Method for 

Weight of Coating on Zinc- 
Coated (Galvanized) Iron or 
Steel Articles. 
Carbon Steel Externally and 
Internally Threaded Standard 
Fastener. 
Standard Practice for Cleaning 
and Descaling Stainless Steel 
Parts, Equipment, and Systems. 
Specification for Steel Sheet, 
Zinc-Coated (Galvanized) by 
the Hot-Dip Process, General 
Requirements. 

Steel Sheet, Zinc-Coated 
(Galvanized) by the Hot -Dip 
Process. 

Austenitic Stainless Steel 

6. ASTM A527/A527M-90 Standard Specification for 

7. ASTM A666-94 Standard Specification for - 

Sheet, Strip, Plate, and Flat 
Bar. 

C. American Welding Society (AWS): 
1. AWS Dl.1-94 Structural Welding Code. 
2. AWS D1.3-94 Structural Welding Code-Sheet. 
3. AWS D9.1-94 Sheet Metal Welding. 

D. Sheet Metal and Air Conditioning Contractors National 
Association (SMACNA) : 
1. SMACNA-75 . Accepted Industrial Practice 

for Industrial Duct 
Construction. 

2. SMACNA-77 Round Industrial Duct 
Construction- Standard. 

3. SMACNA-85 W A C  Duct Construction 
Standards. 

E. Building Officials and Code Administrations 
International (BOCA) : 
1. Ohio Basic Building Code (OBBC 95). 
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F. 

G. 

1.5 

A. 

B. 
_L. 

1.6 

A. 

B. 

Date: 
Rev. : 

American Society of Civil Engineers (ASCE): 
. 1. ASCE 7-93 Minimum Design Loads for 

Buildings and Other 
Structures. 

Energy Research and Development Administration (ERDA) : 
1. ERDA 76-21-79 Nuclear Air Cleaning Handbook. 

SYS- DESCRIPTION 

Design Requirements 
1. Minimum carrying velocities for exhaust ductwork: 

2. Minimum stack velocity: 3500 fpm. 

Performance Requirements 
1. The system has been designed for optimum 

2500 fpm (ERDA 76-21). 

performance. Any subsequent alternations to the 
design must be submitted for approval by the 
Subcontractor prior to fabrication and show that 
the proposed alterations will stil'l provide the 
original design volume. 

SUBMITTALS 

All-submittals shall be approved prior to ordering 
material. 

Shop drawings shall include, but not limited to, the 
following: 
1. Overall two-line duct layout, dimensioned with 

respect to the building and connections to 
equipment. 

clearances, methods of support, and details of 
installation. 

2. Elevations and sections as required to show 

3. Distance from bottom of ducts to finished floor. 
4. Design, calculation, and drawing of stack and 

5. Dimensions of each duct section. 
6. Location of duct and stack supports, and the loads 

stack supports. 

imposed on each fastener or anchor. 
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, .  . .  

C. 

D. 

E. 

F'.' 

1.7 

A. 

B. 

7 .  

8 .  

9. 

10. 

Details of duct supports, including hanger 
locations, types, connections to duct, and 
connections to building and auxiliary steel. 
Location and details of auxiliary equipment, 
including: isolation valves, backdraft dampers, 
test ports, instrument ports, duct drains, and 
clean-outs. 
Prior to submitting shop drawings, the 
Subcontractor shall check all duct layouts against 
existing conditions and the FERMCO Construction 
Manager's final equipment drawings to ensure there 
is no conflict between the equipment drawings and 
the ductwork, stack, supports, platforms, and 
required access space. Subcontractor shall 
submit, in writing, verification that the above- 
coordination has been completed. 
Shop drawings shall be on sheets no larger than 24 
inches by 36 inches and not less than 1/4 inch 
equal to 1 foot scale to clearly show required 
data. 

- -  

Submit documentation on welding procedures, list of 
welders, and welding operator's certifications in 
accordance with AWS D1.l and AWS D1.3. 

Submit certificates of conformance: Manufacturer shall 
certify and provide data which indicates that all 
supplied products meet or exceed requirements of this 
specification. 

Submit all test procedures for approval 7 - 14 days 
prior to performance of test. 

Submit all ventilation system testing results and air 
balancing reports. 

QUALI!LY ASSURANCE 

All shop drawings shall be approved by the FERMCO 
Construction Manager or a representative. 

The FERMCO Construction Manager, or a representative, 
shall be provided the opportunity to witness any and 

10/10/95 
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C. 

1.8 

A. 

B. 

C. 

D. 

all tests specified herein. The Subcontractor shall be 
provided the opportunity to witness unit construction. 
The FERMCO Construction Manager shall be provided 7 
days notice for all tests at the job-site. The 
Subcontractor shall be provided 14 days notice for all 
tests or unit construction away from the job site. All 
factory specified testing shall be accomplished by the 
manufacturer at the factory by schedule as required to 
meet delivery commitments. 

Perfom work in accordance with SMACNA construction 
standards listed in Article 1.4. 

DELIVERY, STORAGE, AND HANDLING 

Duct sections shall be wrapped with heavy plastic film 
or equivalent at the ends, or capped completely with a 
minimum of 3/4-inch plywood boards secured to the 
flanges to ensure the flange integrity and to avoid 
damage and/or potential intrusion of dirt/debris and 
rain water. 

The supplier shall be responsible for ensuring that the 
total integrity of the ductwork and stack is 
maintained, particularly the roundness/shape of every 
duct section. The supplier shall also provide all 
necessary internal/external support for protection 
material during handling, shipping, and unloading. 

The duct sections shall be provided with suitable 
attachments to facilitate off-loading and erection 
without bending, scuffing, and/or denting of the 
finished product. 

Use of chain or metal straps for lifting or holding 

the 
of 

down the ductwork shall be prohibited. 
cloth material that will not damage or 
the duct surface finish shall be used. 

Only plastic or 
scratch/indent 

Date: 10/10/95 
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1.9 

A. 

1.10 

A. 

PART 2 

2.1 

A. 

B. 

. Date: 

PROJECT CONDITIONS 

Environmental Requirements 
1. Environment: Outdoor, low-level radioactive, 

2. Plant Condition: 
contaminated area. 

a. Location: Fernald, Ohio. 
b. Elevation: 578 feet above sea level. 
c. Ambient Temperature: -10 to 110 degrees F. 
d. Barometric Pressure: 29.31 inches Hg. 

Absolute (mean at 70 degrees F). 
e. Relative Humidity: 20 to 95 percent. 

WARRANTY 

Warranty shall be in accordance with FERMCO general 
provisions. 

PRODUCTS 

PRODUCTS/EQUIPMENT 
- _  

Ductwork: All 'exhaust and supply ductwork shall be 
fabricated from galvanized steel and shall conform to 
ASTM A525 and ASTM A527 galvanized steel sheet, lock- 
forming quality, having G60 zinc coating in conformance 
with ASTM A90. 

Stack and Stack Supports 
1. Stack and stack supports shall be designed and 

fabricated in accordance with, but not limited to, 
the following requirements: 
a. Basic wind speed of 80 mph (per OBBC [19921 1 .  

I = Importance factor = 1.07 (exposure C) . 
b. Determine the design wind loads using factors 

and coefficients as stipulated in ASCE 7. 
c. Base design from the combination of loads and 

' strength requirements as stipulated in the 
OBBC . 
signed, and stamped by a licensed 
Professional Engineer registered in the State 
of Ohio. 

d. Calculations and drawings shall be checked, 
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2. 

3. 

4 .  

5. 

-' 

6 .  
.-. 

7. 

L 

- 01 
Stack shall be constructed from no thinner than 
10-gage steel, all welded construction, except the 
isokinetic sampler shall have flanged connections. 
Flanged joints shall be sealed by neoprene rubber 
gaskets. 
Stack shall be fabricated by butt welding using 
the gas tungsten arc welding (GTAW methods in 
accordance with AWS D9.1 or D1.3). 
Welding procedures, welders, and welding operators 
shall be qualified in accordance with AWS D1.l and 
AWS D1.3. In addition, unless otherwise 
specified, samples of typical longitudinal, girth, 
and 45-degree branch-outlet welds, in the thinnest 
material that will be used for the ductwork, shall 
be prepared to demonstrate the welder's ability 
make such welds in this material. 
All surfaces shall be cleaned of rust and mill 
scale, and applied with prime coat and finish 
coats of corrosion-resistant lead-free paint to 
all exposed surfaces in accordance with the 
manufacturerl's standard or Section 09900, as 
applicable. 
GUY 
a. 
b. 

C. 

d. 

e. 

f. 

wires and associated hardware 
Seven-wire strand, high-strength grade. 
Minimum wire breaking strength: 10,800 
pounds. 
Turnbuckle, clevises, and bearing swivels 
must have a minimum capacity of 10,800 
pounds. 

to 

Guy wires to be located by Subcontractor so 
that no interference occurs with the process 
equipment. 
Expanding or cone anchors to be designed and 
located by the Subcontractor. 
The stack shall be constructed so that it 
remains functional following a design basis 
earthquake, severe natural phenomenon, or 
man-made event. Stack location and height 
shall also consider intakes on the facility 
and adjacent facilities to preclude uptake. 

Isokinetic air sampling system shall be installed 
in compliance with ANSI N13.1. The sampling 
position along the stack shall be a minimum of 
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2 .2  

A. 

B. 

C. 

D. 

2 . 3  

A. 

, 

eight diameters downstream from the point of air 
stream entering the stack. 

8 .  The stack sampling station will require a well-lit 
access platform for inspections and/or service. 
It shall consist of suitable structural steel 
platforms, handrails, ladders, walkways, etc. 
This station shall be accessible for sample filter 
changing 24 hours per day, 365 days per year, and 
should be weather protected, accessible, and 
located inside the building if possible. This 
sampling station shall also be designed to 
accommodate US EPA Method 5 compliance testing and 
comply with all OSHA requirements. 

ACCESSORIES 

Sealant: Non-hardening, water-resistant, fire 
resistive, compatible with mating materials; liquid 
used alone, or with tape or heavy mastic. 

Flexible Connections: 
be 30 ounces per square yard, finished weight, glass 
cloth coated with neoprene. 

Flexible connection fabric shall 

Fasteners: A11 screwed fasteners used in galvanized 
ductwork shall be constructed of cadmium plated or 
galvanized steel. All riveted connections in 
galvanized ductwork must be made with 3/16-inch 
diameter steel pop rivets or flat-head, tinned iron 
rivets. 

Reinforcing bars and angles shall be of the same 
material as the ducts of casing on which they are used. 

FABRICATION 

Fabricate duct and duct supports in accordance with 
SMACNA industrial duct construction standards listed in 
Article 1.4 and level 4 duct construction requirements 
stipulated in ERDA 76-21. Sheet metal thickness and 
reinforcement of all welded ductwork shall be per Table 
5.1 of ERDA 76-21 with a minimum thickness of 16 gage 
to ensure the reliability of the weld. 

10/10/95 
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B. 

C. 

D. 

E. 

F. 

G. 

H. 

Date : 
Rev. : 

2L? 

- 0 1 6 3  
Formed longitudinal seams in all ducts, 18 gage and 
lighter, shall be inside grooved or Pittsburgh lock 
seams. Transverse joints shall be as recommended in 
SMACNA. 

Longitudinal seams in all ducts 16 gage and heavier 
shall be full penetration continuous butt-welded in 
accordance with AWS D1.3. All weld material shall be 
removed from inside ductwork, leaving a smooth surface 
at all seams. 

Construct tees, bends, and elbows with radius of not 
less than 1-1/2 times width of duct on center line. 
All changes in duct size or elevation, tee connections, 
and branch laterals shall be made with separate 
fittings of all-welded construction. All 90-degree 
tees and 45-degree branch laterals up to 12-inch 
diameter tap size shall have a smooth entrance into the 
tap, produced by machine or press forming. Welded 
seams must be ground free of any weld build up, burrs, 
or irregularities, and coated with a corrosion 
resistant paint. 

Transform duct sizes gradually, not exceeding 30 
degrees divergence and 45 degrees convergence. 

All supports and sway bracing shall be constructed of 
galvanized steel. Sizes and types shall be as shown on 
the construction drawings. Horizontal runs shall be 
supported by one-piece clamp band and two suspension 
supports. In general, one support per 10 feet of duct 
is adequate. Arrangements of many fittings close 
together will require additional supports. 

Flanged joints shall be sealed by neoprene rubber 
gaskets. 

Welding procedures,.welders, and welding operators 
shall be qualified in accordance with AWS D1.l and 
D1.3. In addition, unless otherwise specified, 
workmanship samples of typical longitudinal, girth, an'd 
45-degree branch-outlet welds in the thinnest material 
that will be used for ductwork shall be prepared to 

10/10/95 15890 WBS No.: 1.1.1.1.1.3.1 
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/ 

I. 

J. 

demonstrate the welder's ability to make such welds in 
this material. 2 

Exterior duct and duct supports shall be designed and 
fabricated in accordance with, but not limited to, the 
following requirements: 
1. Basic wind speed of 80 mph (per OBBC [19951 1 . 
2. Determine the design wind loads using factors and 

3 .  ,Base design from the combination of loads and 

4 .  Calculations and drawings shall be checked, 

I = Importance factor = 1.07 (exposure C). 

coefficients as stipulated in ASCE 7. 

strength requirements as stipulated in the OBBC. 

signed, and stamped by a licensed Professional 
Engineer, registered in the State of Ohio. 

a. The ground snow load shall be 25 psf, per 
OBBC Section 1112.2. 

b. Snow loads, including balanced and unbalanced 
loads, shall be determined in accordance with 
ASCE 7 .  The importance factor fer snow loads 
shall be 1.0. 

5 .  Snow Load: 

6. Seismic Load: Use provisions of the Uniform 
Building Code, using Z = 0.13, c = 2.75, I = 1.25, 
and Rw = reduction factors from Table 16.P. W 
(total seismic load) shall include all normal 
operating contents, piping, and attachments. 

Ductwork Testing 
1. Acceptability criteria for welds shall be in 

accordance with Section 10 of AWS D1.l. 
2. The duct shall be pressure leak tested in 

accordance with ANSI N510. 
3 .  The end (blank-off testing) flanges shall be used 

on the pressure leak test. Plate thickness shall 
be 8 gage or heavier with the required 
reinforcement. Mating flanges surfaces shall be 
cold formed 3-inch by 3/8-inch flat bars in 
accordance with ASTM A666. 

4 .  The maximum permissible leak rates shall be 
established in accordance with the recommendations 
given/noted in the ERDA 76-21, Table 5.6 for 
IILevel 4 "  Duct Class Construction. 

Date: 10/10/95 15890 WBS No.: 1.1.1.1.1.3.1 
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PART 3 

3.1 

A. 

*I 

B. 

3 . 2  

A. 

i 

Date: 

5 .  Duration of testing shall be 15 minutes. Ductwork 

6. The complete setup for the pressure leak test 
shall be tested at 12 inches w.g., negative. 

shall be the responsibility of the supplier. -The 
test shall be performed in the supplier's shop/ 
facility. 

EXECUTION 

EXAMINATION 

Inspection of the ductwork and stack will be made at 
the ductwork fabrication site by the FERMCO 
Construction Manager, or a representative, for the 
following stages of fabrication: 
1. At some established midpoint to check materials of 

construction and welding during fabrication. 
2. At completion of fabrication to witness pressure 

leak testing and to check dimensions, cleanliness, 
and shipping preparation. 

Visual inspection of the exterior weld joints, and the 
interior surface texture of all welded joints in the 
ductwork and stack shall be performed in accordance 
with AWS D9.1 by the FERMCO Construction Manager or a 
representative. - 

ERECTION/INSTALLATION/APPLICATION 

Ductwork Installation 
1. Hangers and supports for ductwork and stack shall 

be rigidly attached to the structural steel, 
concrete, or to outside grade. Additional steel 
for duct supports shall be furnished and installed 
where required. The distance between hangers 
shall not be more than 8 feet unless noted 
otherwise on the drawings. Material shall be in 
accordance with ASTM A36 and ASTM A307. 

of 18 inches or less shall be 1-inch by 1/8-inch 
stainless steel bands closely formed to the lower 
ha l f  but not attached to the duct. Hangers shall 
be located close to transverse joints. - 

. 

2. Hangers for horizontal round ducts with a diameter 

10/10/95 15890 WBS NO.: 1.1.1.1.1;3.1 
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3 .  

4 .  

5 .  

6. 

Hangers for horizontal round ducts with a diameter 
over 18 inches shall be 1-1/2 inch by 3/16-inch 
stainless steel bands closely formed to the lower 
half but not attached to the duct. Hangers shall 
be located close to transverse joints. 
Vertical ducts shall be supported with knee braces 
or hanger rods hung from knee braces. Knee braces 
shall be welded to a vertical support member of 
the tower perpendicular to the airstream to 
support the ducts. 
Ducts passing through exterior walls and existing 
manway shall be counterflashed as described in the 
architectural specifications. 
Seal all joints, seams, fastener penetrations, and 
connections in ductwork with duct sealant. 
Ductwork shall not leak as detected by auditory 
inspection. 

1. 

2. 

3 .  

4 .  

B. Inspection After Installation - After the ductwor-k 
installed, inspect it to verify that: 

All flexible connections are supplied and are 
the construction specified. 
All isolation valves are installed with the 
adjustment devices per the appropriate 
specifications. 

5 .  

6. 

7. 

is 

of 

All instrument ports and test ports are installed, 
in the correct positions, and opening through duct 
wall is full inside port dimension, per the 
appropriate specifications. 
All ducts are of the size and in the location 
shown on the drawings. 
All fittings are of the type and size shown on the 
drawings. 1 

All ducts are supported as shown in SMACNA-77 
and/or on the drawings. 
All ducts are free of obstructions as evidenced by 
air flow through each intake or discharge opening, 
detected by sight, sound, or feel. 

3 . 3  ADJUSTING 

A. Test the duct system for leaks using the procedures of 
ANSI N510. ' 
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P" .- 

3 . 4  

A. 

B. 

C. 

D. 

e 

.- 

CLEANING 

After fabrication, the exterior surfaces shall be 
cleaned for removal of weld flux, scale, oil, grease, 
shop soil, visible rust, or other foreign matter. 

Interior surfaces shall be cleaned in accordance with 
ASTM A380. 

Interior surfaces shall be tested for presence of 
contaminants and shall be cleaned thoroughly for 
removal of embedded iron, organics, weld flux, slag, 
residual oil, and visible rust. 

Supplier shall use only new stainless steel wire brush, 
non-chloride pickling solutions, fine abrasive grinding 
disk or flapper wheels that shall not damage the 
surface finish. . 

END OF SECTION 
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SECTION 16053 
BASIC ELECTRICAL MATERIALS AND METHODS FOR Off -GAS CONTROL SYSTEM 

PART 1 GENERAL 

1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

SECTION INCLUDES 

Electrical equipment, material, and services required for 
scrubber system: 
1. Disconnect switches. 
2. Motor starters. 
3. Selector switches. 
4. Enclosures for electrical equipment. 
5. Molded case circuit breakers. 
6. Variable frequency drives. 
7. Conduit. 
8. Wire and cable. 
9. Instrument cable. 
10. Nameplates. 
11. Wire markers and cable tags. 
12. Splicing and termination components. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 15173 - Motors for Off-Gas Control System. 

Section 15681 - Water Chillers. 

Section 15712 - Induced Draft Cooling Towers. 

Section 15755 - Heat Exchangers. 

Section 15860 - Fans. 

Section 15883 - Cyclone. 

Section 15885 - Air Cleaning Devices. 
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1 . 3  REFERENCES 

A. National Fire Protection Association (NFPA) : 
1. NFPA 70-96 National Electrical Code. 

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

Coated. 

C': Underwriters Laboratories, Inc. (UL) : 
1. UL 360-86 Liquid-Tight Flexible Steel 

2. UL 486A-91 Wire Connectors and Soldering 
Conduit. 

Lugs for Use with Copper 
Conductors. 

Polyethylene, and Rubber 
Insulating Tape. 

3. UL 510-94 Polyvinyl Chloride, 

D. .National Electrical Manufacturers Association (NEMA) : 
-1. NEMA AB 1-93 Molded Case Circuit Breakers 

and Molded Case Switches. 
Industrial Controls and 
Systems General Requirements. 
Industrial Controls and 
Systems, Controllers, 
Contactors and Overload Relays 
Rated Not More Than 2000 Volts 
AC or 750 Volts DC. 
Safety Standards for 
Construction and Guide for 
Selection, Installation and 
Operation of Adjustable Speed 
Drive Systems. 
Industrial Controls and 
Systems Enclosures. 
Enclosed and Miscellaneous 
Distribution Equipment. 
Switches (600 Volts Maximum). 
Enclosures for Electrical 
Equipment (1000 Volts 
Maximum). 

2. NEMA ICs 1-93 

3. NEMA ICs 2-93 

4 .  NEMA ICs 3.1-90 

I 5 .  NEMA ICs 6-93 

6. NEMA KS 1-90 

7. NEMA 250-91 

Date: 10/10/95 16053 WBS No.: 1.1.1.1.1.3.1 
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1.4 a 
A. 

B. 

C. 

1.5- . -  

, ._I 

pi. 

a.  B. 

1.6 

A. 

B. 

SYSTEM DESCRIPTION 

Design Conditions: As noted in Section 11501. Ambient 
shall be 40 degrees C. 

Design Criteria: As noted in Section 11501. 

Electrical starters, controls, wiring, and conduit 
required to operate the scrubber system specified and as 
indicated on drawings. Where these electrical items are 
mounted on the same shipping section, they shall be 
electrically connected using wire or cable and conduit as 
specified herein. For items not mounted on the same 
shipping section, electrical interconnection diagrams 
shall be furnished, conveying clearly how these items are 
to be wired. Disregard requirements herein for material 
or equipment not required for the off-gas control system. 

SUBMITTALS 

See 'Section 01010 for submittal requirements. 

Manufacturer's Installation Instructions: Provide 
interconnection wiring diagrams indicating actual point- 
to-point termination of wiring between electrical 
switches, controls, starters, and other equipment. Wire 
terminations and individual wires must be labeled with 
numbers. 

QUALITY ASSURANCE 

Regulatory Requirements: All products and services 
performed shall conform to the requirements of NFPA 70. 

Certifications: All items shall be tested and listed for 
the purpose 'intended by Underwriters Laboratories or 
Factory Mutual, Inc., with label attached. 
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PART 2 PRODUCTS 

2.1 

A. 

B. 

C. 

~. 

Date: 

EQUIPMENT 
. 

Disconnect Switches 
1. Nonfusible Switch Assemblies: NEMA KS-1, type HD 

quick-make, quick-break, visible blade, load 
interrupter knife switch in type 4 enclosures, 
conforming to NEMA 250, with externally operable 
handle interlocked to prevent opening front cover 
with switch in ON position. Handle lockable in 
OFF position. 

2. Fusible Switch Assemblies: NEMA KS-1, type HD 
quick-make, quick-break, visible blade, load 
interrupter knife switch in type 4 enclosures, 
conforming to NEMA 250, with externally operable 
handle interlocked to prevent opening front cover 
with switch in ON position. Handle lockable in 
OFF position. Fuse Clips: FS W-F-870. Designed 
to accommodate Class R fuses. 

Motor Starters 
1. 

2. 
3. 

4. 
5. 

6. 
7. 

8. 

Magnetic Motor Controllers: NEMA ICs 1 and ICs 2, 
AC general purpose, circuit breaker, combination, 
Class A magnetic controller for induction motor. 
Each controller shall have a control power 
transformer with two primary fuses, one secondary 
fuse with other secondary lead grounded. 
Coil Operating Voltage: 120 volts, 60 hertz. 
Overload Relay: N E p  ICs 2 bimetal, ambient 
compensated. 
Enclosure: NEMA ICs 6, type 4. 
Selector Switch: Cover mounted, rotary type, on- 
off. 
Minimum Size Contactor: Size 1. 
Circuit Breaker: Instantaneous trip only, minimum 
22 kA symmetrical interruption. 
Pilot Lights: Two push-to-test, industrial type 
with nameplates. 

Selector Switches 
1. Stainless steel enclosure, NEMA ICs 6, type 4. i 

2. Two-position,-maintained--contact (start/skop) . 

10/10/95 16053 WBS No.: 1.1.1.1.1.3.1 
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D. 

E. 

Date: 
Rev. : 

3 .  Three-position, maintained contact 
(hand/off/auto) . 

Enclosures for Electrical Equipment 
1. All enclosures for electrical equipment shall be 

type 4 ,  conforming to NEMA ICs 6 or NEMA 250, as 
appropriate. 

Molded Case Circuit Breakers 
1. NEMA AB 1 with integral thermal and instantaneous 

magnetic trip in each pole. Provide common trip 
handle for all poles with capability of physical 
lockout. Terminals, minimum 75 degrees C rated. 

NEMA 250. 
2. Breaker enclosures shall be type 3R, conforming to 

Variable Speed Drives 
1. Manufacturers : 

a. Cutler Hammer. 
b. Allen Bradley. 
c. Westinghouse. 
d. Substitutions: Submit to the FERMCO 

Construction Manager for engineering 
approval. The listing of equipment suppliers 
in no way precludes the offerer from 
proposing alternate suppliers of any of the 
equipment to be furnished within the scope of 
this specification. This list of suppliers 
is intended to identify the type of equipment 
and general quality of that equipment that 
will be included in the offerer's proposal. 
It is the,offerer's responsibility to propose 
equipment that is best suited for this 
project in combined terms of quality and 
price. 

2. Provide enclosed variable frequency drive suitable 
for load intended, conforming to the requirements 
of NEMA ICs 3.1. 

a. Rated Input Voltage: 480 volts, three phase, 

b. Motor Nameplate'Voltage: 460 volts, three 

3. Ratings 

60 Hertz. 

phase, 60 Hertz. 
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. .  
i' ,' 

a. 

b. 

C. 

d. 

e. 

f. 
g. 

h. 

i. 

c. Displacement Power Factor: Between 1.0 and 
0.95, lagging, over entire range of operating 
speed and load. 

degrees C. 
d. Operating Ambient: -10 degrees C to 40 

e. Humidity: 20-90 percent noncondensing. 

a. Employ microprocessor-based inverter logic 

b. Employ pulse width modulated inverter system. 
c. Employ switching power supply operating off 

d. Design for ability to operate drive with 

e. Design to attempt five automatic restarts 

4. Design 

isolated from power circuits. 

DC link. 

motor disconnected from output. 

following fault condition before locking out 
and requiring manual restart. 

5. Product Options and Features 

k. 

Date: 10/10/95 oooB(B~ :..:A RE: TF 

Display: Provide integral digital display to 
indicate output voltage, output frequency, 
and output current. 
Status Indicators: Separate indicators for 
overcurrent, overvoltage, ground fault, 
overtemperature, and input power ON. 
Volts per Hertz Adjustment: Manufacturer's 
standard. 
Current Limit: 150 percent of rated for 1 
minute. 
Acceleration Rate Adjustment: 0.5-30 
seconds. 
Deceleration Rate Adjustment: 1-30 seconds. 
Provide hand-off-automatic selector switch 
and manual speed control. 
Input Signal: 4-20 mA DC, 250 ohms loop 
impedance (maximum). 
Safety Interlocks: Provide terminals 'for 
remote contact to inhibit starting under both 
manual and automatic mode. 
Control Interlocks: Provide terminals for 
remote contact to allow starting in automatic 
mode. 
Manual Bypass: Provide contactor, motor 
running overload protection, and short 

r 
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s- 
ii OB63 

-. . .. 
*. . . 
E: 

t:.. . . 

E.. - 

C. 

Date: 
Rev. : 

circuit protection for full voltage, 
nonreversing operation of the motor. Include 
isolation switch to allow maintenance of 
inverter during bypass operation. 

1. Disconnecting Means: Include integral 
circuit breaker on the line side of each 
drive. 

MATERIALS 

Conduit 
1. Rigid steel, heavy wall, galvanized conduit 

-- inch minimum in diameter. Attachment straps, 
conforming to ANSI C80.1. Conduit shall be 3/4 

hangers, and struts shall be galvanized. 
2. Liquid-tight flexible metal conduit conforming to 

UL 360. Conduit shall be 3/4 inch minimum in 
diameter. 

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. Conductors for solenoid valves and/or limit 
switches shall be multiconductor No. 16 AWG, as 
required. 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 type XHHW-2 or THW-2. 

2. Any special conductors shall be as required and UL 
listed for the purpose intended. 

Instrument Cable 
1. Instrumentation cable shall be No. 16 AWG stranded 

tinned copper conductors. Conductors shall be 
polyethylene insulated 
degrees C. Conductors 
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D. 

E: 

F. 

2 . 3  

A. 

Date: 
Rev. :: 

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 similar to W. H. Brady Co. computer-printable 
I1Bradysleeve1l or approved equal. 

2 .  Cable tags shall be rectangular, flat, non-heat- 
shrinkable tags with 1/8-inch-high letters. Cable 
markers shall be similar to Raychem-type TMS or 
approved equal. 

Splicing and Termination Components . 

1. - Wire connectors, UL 486A, as applicable. 
2. Insulation tape, UL 510. 
3 .  Provide solderless terminal lugs on stranded 

4. Twist-on splicing connectors (wire nuts) are not 
conductors. 

acceptable for 480-volt splices. 

FABRICATION 

Conduit 
1. Route conduit parallel or at right angles to 

equipment lines. Provide conduit supports at 
approximately 8-foot intervals. 

2. Cut conduit square using saw or pipecutter. All 
cut ends of conduit shall be reamed. . ' 

3 .  Install no more than the equivalent of three 90- 
degree bends between boxes. Use hydraulic one- 
shot conduit bender or factory elbows for conduit 
diameter larger than 1-1/2 inch. 

4. Use form 8 conduit bodies to make sharp changes in 
direction. Avoid moisture traps; provide judction 
box with weep hole. 
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5. Provide cast metal boxes such as FS or FD. 
6. Provide 1/8-inch nylon pull cord in empty 

conduits. 
7. Final conduit connections to motors or other 

vibrating equipment shall be made with 
approximately 3-foot liquid-tight flexible metal 
conduit. 

B. .Wire and Cable 
1. All wire and cable shall be completely enclosed in 

conduit or in junction boxes, metal raceway, or 
panels. 

2. Swab conduit before installing cable. Remove 

3. When pulling cable into conduit, use wire pulling 
burrs, dirt, or other debris. 

compound. 
Splices shall be made only in outlet or junction 
boxes. 
Provide equipment grounding conductor along with 

.. -- 4 .  

5. 

~ ... 
- 

phase conductors in all conduits. 
6. Multiconductor cables shall contain an integral 

7. Grounding conductors shall be connected to 
ground conductor. 

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 are 
to be made. 

AWG and larger shall be identified using colored 
tape at terminals and splice points. Conductors 
No. 8 AWG and smaller shall be identified using 
colored insulation or jacket. 
be as follows: 

8 .  Conductors shall be color coded., Conductors No. 6 

Color coding shall 

Date: 10/10/95 
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C. 

D. 

E. 

Date : 

480Y/277V Phase A- . Brown 
Phase B Orange 
Phase C Yellow 
Neutral (grounded) Gray 
Ground Green or bare 

208Y/120V Phase A Black 
Phase B Red 
Phase C Blue 
Neutral (grounded) White 
Ground Green or bare 

240/120V Phase Black 
Phase Red 
Neutral (grounded) White 
Ground Green 

Nameplates 
1. Degrease and clean surfaces to 
2. Install nameplates parallel to 

Secure nameplates to equipment 
tapping screws. 

receive nameplates. 
equipment lines. 
fronts using self- 

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. 

circuit number or control wire number, as 
required. 

2. Wire and cable tags shall identify panel and 

Motor Starters 
1. Install motor controllers with selector switches 

2. Install overload heater elements in motor 

3 .  Provide engraved nameplate identifying motor . 

approximately 54 inches above finished floor. 

controllers to match motor characteristics. 

served. 

i 
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F. 

G. 

- 
- 

H. 

Selector Switches 
1. Mount selector,switches at a mounting height of 54  

inches above the floor, adjacent to the equipment 
controlled. Provide unistrut mounting supports. 

Variable Speed Drives 
1. Fabrication 

a. Wiring Terminations: Match conductor 

b. Enclosure: NEMA 250, Type 4 .  
c. Finish: Manufacturer’s standard enamel. 

2. Do not install drive until building environment 
can be maintained within the service conditions 
required by the manufacturer. 
Selec’t and install overload heater elements in 
motor drives to match installed motor 
characteristics. 

materials and sizes indicated. 

3 .  

4 .  Provide engraved plastic nameplates. 
5. Provide neatly typed label inside each motor drive 

door identifying motor served, nameplate 
horsepower, full load amperes, code letter, 
service factor, and voltage/phase rating. 

Grounding 

2 .4  

A. 

Date: 
Rev. : 

1. 

2. 

SOURCE 

Provide ground conductor termination lugs (minimum 
two) adequate for 4 / 0  wire on each shipping 
section. 
Bond all electrical enclosures to any conducting 
structures on which they are mounted and to the 
ground termination lugs in accordance with NFPA 
70. 

QUALITY CONTROL 

Testing 
1. Power and Control Wire: All wires shall be tested 

for continuity. Wire insulation 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. 
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2 .  Utilization Equipment: 
a. Make electrical connections to utilization 

equipment in accordance with manufacturer's 
instructions. 

b. Installation shall conform to the 
requirements of NFPA 70. 

c. Motor windings shall be checked for 
continuity. 

d. Motor windings rated 460 volts nominal shall 
be megger tested with a-1000-volt megger 
prior to connection of power leads. Minimum 
acceptable resistance shall be 50 megohms. 

with a phase rotation tester similar to G. 
Biddle Company (Catalog No. 56060) or equal - 

on equipment which could be damaged by 
reverse rotation. 
1) Motor and phase rotation shall be 

2 )  All motors shall be llbumped'l to check 

e. Motor and phase rotation shall be checked 

verified before energizing motors. 

for proper direction of rotation prior 
to performing operational tests on the 
equipment. 

B. Verification of Performance: Record for submittal, the 
results of testing, Article 2.4, Paragraph A above. 

PART 3 EXECUTION 

Not used. 

END OF SECTION 
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PART 1 GENERAL 

SECTION 02111 
WASTE LOADOUT SYSTEM 

1.1 SECTION INCLUDES 

A. This section includes the requirements for the design, 
engineering support, fabrication, delivery, and 
installation assistance for the waste loadout system. 
The following equipment are included in this system: 
1. Railcar track weigh scale. 
2. Front end loader. 
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3 .  Railcar lid bridge crane system. 15 

1.2 SYSTW DESCRIPTION 

A. Four empty railcars are transferred from north to south 
into the Loadout Facility by the on-site yard 
locomotive, and decoupled from the engine. 'At the 
opposite end of the rail spur, the cars are-'coupled to 
an in-plant railcar mover. The car mover moves the 
railcars into the various areas of the facility. 

--I 

B. 

C. 

The Loadout Facility consists of three discrete areas. 
Area 1 is the railcar loading area, Area 2 is the lid 
handling area, and Area 3 is the railcar 
decontamination area. The facility equipment is 
located under roof to prevent exposure to 
precipitation. Further modeling is to be performed to 
determine the requirements for confinement. The 
facility will have a curbed concrete floor, sloped to a 
sump to provide confinement for any liquids, such as 
windblown precipitation. 

The first railcar is moved to the second area of the 
facility, where the lid is removed. Here, operators on 
adjacent structural steel platforms disconnect the lid 
latches from both sides of the car. Then, the operator 
remotely maneuvers the lifting beam with the overhead 
bridge crane to secure the beam to the two lifting lugs 
on the lid. The crane is then actuated to lift the lid 
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D. 

E. 

F. 

G. 

H. 

I. 

Date: 
Rev. : 

000614 

from the car and transfer it to the side, where it is 
stored at grade level. 

Next, the operators insert a plastic liner into the 
railcar. The top of the liner is draped over the side 
of the railcar to prevent contamination during loading. 

The railcar is then moved by the car mover to the first 
area, where it is loaded with waste via a front end 
loader. The blended waste is transferred from the 
storage area to the railcar with a front end loader, 
which travels up gradual inclined ramps to load the 
railcar. 
load the railcar, but the car mover may be required to 
provide limited car movement to obtain the full 
capacity of the railcar. 

Multiple ramps are provided to more uniformly 

The first area will incorporate an integral track scale 
to provide local indication of the net weight of the 
railcar. The net weight will be recorded on the 
shipping manifest along with the serial number of the 
car. 

During loading of the railcar, composite grab samples 
of the waste will be taken for analysis of the waste to 
ensure compliance with the disposal site waste 
acceptance criteria and DOT requirements. Since the 
results of the waste sample analysis will not be 
completed until after the car is filled, the serial 
number of the car will be referenced to the sample and 
the-car will be held on site until this information is 
obtained and a shipping manifest prepared. 

Once the car is filled, the car mover moves the filled 
car back to the second area. Here, the top of the 
liner is placed over the waste and sealed. The lid is 
then replaced by the overhead bridge crane system and 
secured by latches. 

The car mover then moves the car to the third stage of 
the facility. Here, the car is uncoupled from the 
train and surveyed to comply with DOT requirements. 
Any gross surface contamination is removed, and smears 
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J. 

K. 

taken and counted to determine the removable 
contamination level. In addition, the car surface dose 
rate measurements are taken and recorded. During 
decontamination of the first car, the second car is 
staged by the car mover in the second area for lid 
removal and liner placement. The sequence continues 
until the second car is ready for decontamination. At 
that time, the car mover advances the string of cars, 
thus coupling the first and second cars, until the 
second car is positioned in the decontamination area. 

The sequence continues for all remaining cars until the 
train of four cars is completed. Then, the yard 
locomotive transfers the four car train to an on-site 
holding area until the sampling analysis is complete 
and a shipping manifest can be prepared. 

If the waste sampling analysis shows that a particular 
car does not meet all of the shipping and disposal 
requirements, then the car is removed from the train - 

and returned by the yard locomotive to the separate 
unloading spur at the loadout facility. Once the lid -. 
is removed, a backhoe or other suitable equipment is . 
used to remove the waste from the car and transfer it - 
back to the blending area via a dump truck. Here, it *=  

is reblended with other waste to meet the shipping and’--’ 
disposal requirements. Details of this unloading 
facility and equipment will be developed in final 
design. 

- 
- 1  

L. The Waste Loadout Facility will be operated one shift 
(8 hours) per day, 5 days per week, 360  days per year, 
and will be designed for a loadout rate of 120 tph. 

PART 2 PRODUCTS 

2.1 EQUIPMENT 

A.  The railcar weigh scale consists of a pit mounted, 
electronic track scale to indicate and record the net 
weight of the railcar. Scale range shall be 100 tons 
minimum and 200 tons maximum, with an accuracy of 50 
pounds over the entire range. The track will be a 
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supported by a structural steel frame and mounted on 
electronic load cells in a concrete pit. The output of 
the scale will be a local readout of the railcar net 
weight, as well as a hard copy printout of the final 
net weight for record keeping for the shipping 
manifest. 

B. The front end loader is a diesel engine driven, rubber 
tired vehicle, with a 434 cubic yard bucket. It shall 
handle materials in full bucket with material densities 
of up to 150 pounds per cubic foot. The loader will be 
operated manually with an operator located in an 
enclosed cab with HEPA air filtration. The loader will 
have an articulated frame design with center hinge 
point and a general purpose steel bucket. The minimum 
clear lifting height shall be 10 feet, measured with 
the bucket rolled to dump position. 

C. The lid bridge crane system consists of one 2-ton 
overhead bridge crane with two l-ton hoists for 
handling the railcar lid. Each electric hoist is 
mounted to an electric trolley that runs on the bridge, 
and the hook of each hoist is connected to opposite 
ends of a lifting beam (spreader bar). The lifting 
beam is maneuvered remotely by the operator to engage 
the lifting hooks on the lid for handling. The hoists 
are to be wire rope type with electric dynamic braking 
and mechanical safety brakes. The bridge crane 
incorporates a festoon system for electric power supply 
and control from a local control station of the 
facility. 

END OF SECTION 

lORO 2:32 
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DESCRIPTION OF SITE PREPARATION ACTIVITIES 1 

@ The Site Improvement Plan comprises the drawings and specifications for the early civil improvements 
necessary to prepare the site for the construction and operation of the OU1 remediation facilities. The 
plan includes the following documents: 

1) Drawings 
(1) Site Plan: These drawings depict the general improvements to the site. The major 

Site clearing and grading for the construction of the waste processing facility. 
Site grading will use the existing grades as much as practical in order to 
minimize the use of ramps and conveyors. 
The embankment for the new rail spur to the south end of the loadout area. Fill 
from the site will be used for the rail embankment. 
The stormwater management pond, which collects rainwater from the entire OU1 
process area (approximately 11 acres) and retains it for pumping to the 
Biodenitrification Surge Lagoon. The stormwater management pond is sized for 
a 25-yearY 24-hour storm based on FEW design requirements. The excavation 
of the stormwater management pond will provide the fill needed for the other 
parts of the OU1 processing area. 
The storm spillway which, in the event of a storm greater than the 2 5 - y ~ :  24- 
hour storm, directs overflow from the stormwater management pond to the 
existing drainage ditch north of the existing rail spur. The spillway is sized for 
a lw-year, 24-hour storm. 
Access roads to the waste pits. 
The railcar washdown station and control point for exit of full railcars to the rail 
spur. 
A warehouse for storage of spare parts for excavation and processing equipment. 
A diesel fuel station for fueling excavation and other equipment. The diesel fuel 
tanks are located in the clean area for easy access for vehicles filling the tanks. 
The fuel pumps are located in the controlled area for easy access by all the 
equipment. 

i) A railcar maintenance facility to provide minor railcar and locomotive service. 
See Site Plan Sketch SK-G-03936. 

Items e, f, g, h, and i are shown for general location only; these items are not included 
in the early site improvements. A changeout and restroom facility for workers entering 
and leaving the processing area has recently been completed to meet construction and 
operating needs for the OU1 remediation facilities. 
Site Grading Plan and Details: These drawings show the grading for the berms for the 
stormwater management pond and culverts. 

improvements are: 
a) 

b) 

c) 

d) 

-. ... 

e) 
f )  

g) 
h) 

(2) 
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Utilitv Plan: The only 
subsurface utilities to be installed for the OU1 processing area are water lines for fue 
protection, and the force main from the stormwater management pond pumping station 
to the Biodenitrification Surge Lagoon. All other utilities, including natural gas, 
wastewater, and process water, will be installed in overhead pipe racks and are shown 
in the Plant Facilities Engineering package. It is necessary to ensure that existing utilities 
selected for tie-in of the new utilities will remain in operation throughout this project. 

These drawings show the location of subsurface utilities. 

i 
3 

4 

5 

6 

7 

Civil SDecifications: These 11 specification sections include the following areas: . 8 

Section 021 10, Site Clearing, including removal of surface debris, clearing and 
grubbing, removal of existing fencing and utilities, and topsoil excavation. 
Section 02200, Earthwork, including excavation for pads, pavements, structures, 
and roadways; trenching; fill compaction; site preparation and restoration; 
erosion control; and backfilling and compaction. 
Section 02270, Erosion Control, including soil erosion and sedimentation control 
for areas which are graded or disturbed. 
Section 02300, Boring and Jacking, including rock excavation, backfill, and 
shoring required for installation of underground utilities underneath the rail 
tracks. 
Section 025 10, Asphaltic Concrete Paving, including asphalt paving, aggregate 
bases under asphalt paving and slabs, and crushed stone around buildings. 
Section 02667, Site Water Lines, including pipe, fittings, accessories, valves, 
valve boxes, and fire hydrants for underground site water lines. 
Section 02713, Detention Pond Geosynthetics, including geosynthetic materials 
and installation for the stormwater management pond. 
Section 02720, Site Drainage, including outfall protection, storm drainage, catch 
basins, and manholes. 
Section 02733, Pump Station, including installation of the lift station. 
Section 02831, Chain Link Fences. 
Section 02900, Seeding, including seed and mulch to stabilize disturbed areas, 
and maintenance of seeded areas. 

11 specifications cover all main areas of the early site improvement work. 
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Additional reference specifications will be included in the next issue of the design 32 

DescriDtion of Utility Reauirements: This document describes the provision of utilities M 

Design of On-Site Rail ImDrovements: This document describes the rail upgrades and 36 

construction required to support the shipment of treated waste, including the receiving, 37 

loading, storing, and moving of full and empty railcars. This document depicts some 38 

tracks for railcar storage that are not yet included in the Civil Site Plan. 

package. 33 

to support the waste treatment process. 35 
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(7) Off-Site Rail Upgrades: This document describes the work to be performed by CSX to 
repair or upgrade the rail, switches, trestles, and culverts and other features from the 
FEMP to Cottage Grove, Indiana, and describes the operationd sequencing of receiving 

1 

2 

3 

empty railcars, filling and staging them, and moving them off site. 4 
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PART 1 

1.1 

A .  

B. 

C. 

D. 

E. 

1.2 

a A .  

B. 

C. 

D. 

1.3 

A .  

1.4 

A .  

PART 2 

Date: 
Rev. : 

SECTION 02110 
' SITE CLEARING 

GENERAL 

SECTION INCLUDES 

Remove surface debris. 

Clear site of plant life and grass, where it affects 
construction only. 

Remove fencing. 

Remove only designated underground and aboveground 
utilities. 

Topsoil 

RELATED 

Section 

Section 

Section 

Section 

excavation. 

SECTIONS 

01010 - General Requirements. 

02200 - Earthwork. 
.u 

02270 - Slope Protection and Erosion Control. 

02831 - Chain Link Fences and Gates. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

QUALITY ASSURANCE 

Erosion and sedimentation control shall comply with 
requirements of Section 02270. 

PRODUCTS 

Not used. 

10/10/95 
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PART 3 EXECUTION 
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3.1 PREPARATION 

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

3 . 2  ERECTION/INSTALLATION/APPLICATION 

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

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

indicated. 

subsoil. 

the satisfaction of FERMCO. 

2. Remove trees and shrubs within marked areas 

3. Clear undergrowth and deadwood without disturbing 

4 .  Provide dust control using clean, potable water to 

B. Removal : 
1. Remove debris, rock, and extracted plant life. 
2. Remove existing fence to the limits shown on the 

Site Plan, 91X-5900-G-00135. The requirements of 
Section 02831 apply. Stockpile chain in a tied 
roll, and stack posts in a neat pile at location 
on site determined by FERMCO. 

C. Topsoil Excavation: 
1. Excavate topsoil from areas to be graded. 
2. Stockpile in area designated on site to a height 

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

3 . 3  PROTECTION 

A .  Locate, identify, and protect from damage 
. that remain. 

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

Date: 10/10/95 02110 WBS NO. : 
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C. 

D. 

Protect survey benchmarks, monitoring wells, and 1 

existing structures from damage or displacement. 2 

3 

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

END OF SECTION 

ERAFSl\VOLl :RSAPPS\RSDATA\SPECS\OU-lWl45\WBS 11 13 1\02110 a 
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PART 1 

1.1 

A. 

B. 

C .  

D. 

E. 

F. 

G.  

H. 

I. 

1.2 

A. 

B. 

C. 

D. 

1.3 

A. 

SECTION 02200 
EARTHWORK 

GENERAL 

SECTION INCLUDES 

Excavating for gravel pad, slabs, pavement, underground 
ductbanks, structure, and roadway. 

Excavating trenches for utilities. 

Compacted fill from top of utility bedding to subgrade 
elevations. 

Testing of compaction. 

Site preparation. 

Site restoration. 

Erosion control. 

Backfilling and compaction. 

Removal of existing fence and railroad track. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02667 - Site Water Lines. 

Section 02720 - Site Drainage. 

Section 16118 - Underground Ductbanks and Ducts. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

Date: 10/10/95 
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. .  . , '  - . ;;& 

1.4 

A. 

B. 

C. 

REFERENCES 

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

1, 1994. 

American Association of State Highway and 
Transportation Officials (AASHTO) : 
1. AASHTO M43-88 Standard Specification for 

Sizes of Aggregate for Road 
and Bridge Construction (ASTM 
D448). 

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

2. 

3 .  

4. 

5 .  

6. 

7. 

ASTM C136-93 

ASTM D422-63 

ASTM D698-91 

ASTM D1556-90 

ASTM D2487-93 

ASTM D2922-91 

ASTM D3017-88 

Date: 10/10/95 
Rev: A RE: YA 

000633 

Standard Test Method for Sieve 
Analysis of Fine and Coarse 
Aggregates (AASHTO T27). 
Standard Test Method for 
Particle-Size Analysis of 
Soils (R 1990). 
Test Method for Laboratory 
Compaction Characteristics of 
Soil Using Standard Effort 

m/ml) . 
Standard Test Method for 
Density and Unit Weight of 
Soil in Place by the Sand-Cone 
Method (AASHTO T191). 
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) 
(AASHTO T239). 

(12,400 ft-lbf/ft [600 kN- 
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* 0 1 6 3  
8. ASTM D4318-93 Standard Test Method for 

Liquid Limit, Plastic Limit, 
and Plasticity Index of Soils. 

D. Occupational Safety and Health Administration, Labor, 
Code of Federal Regulations .(CFR) : 
1. 29 CFR 1926.650, Subpart P - Excavations. 

1.5 SYSTEM DESCRIPTION 

A .  This section involves work which requires earthwork, 
excavation, hauling, stockpiling, backfilling, and 
compaction relating to the slabs, building foundation, 
structure, pavement, water line, electrical ductbanks, 
storm sewer, and roadway. 

B. 

1.6 

A. 

1.7 

A. 

B. 

C. 

D. 

Definitions 
1. Utility: Any buried pipe, conduit, or cable. 

.. 
SUBMITTALS 

Provide submittals 

QUALITY ASSURANCE 

per Section 01010. 

;%. Verify that the existing utilities are as shown on.--=- 
drawings, and resolve any differences or conflicts with 
proposed work prior to excavating. 

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

Unless otherwise specified, all inspection and test 
reports shall be filed with FERMCO after the inspection 
or test. 

As-built location and elevation of constructed 
utilities, and existing utilities encountered during 
construction, by field survey, shall be signed and 
sealed by a surveyor registered in the State of Ohio. 
Refer to Section 02667. 

Date: 10/10/95 
Rev.: A RE: YA 
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PART 2 

2.1 

A .  

2 . 2  

A .  

PRODUCTS 

EQUIPMENT 

The Subcontractor 
necessary for the 
requisite numbers, 

MATERIALS 

Fill 
1. 

2 .  

3 .  

4 .  

Mat e r ial s 
ODOT Item 304 - Aggregate: Crushed carbonate 
stone, crushed gravel, and crushed air-cooled 
slag; ASTM C136 within the following limits: 

Sieve Size 
2 inches 
1 inch 
3 /4  inch 
Number 4 
Number 30 
Number 2 0 0 

Percent Passing 
100 
70 tp 1 0 0  
50 to 90 
30 to 60 
9 to 33 
0 to 13 

ODOT Item 703 - Aggregate: Crushed stone; shall 
conform to AASHTO M43, size number 5 7 ,  and within 
the following limits: 

Sieve Size Percent Passinq 
1 - 1 / 2  inches 100 
1 inch 95 to 100 
1 / 2  2 5  to 60 
Number 4 0 to 1 0  
Number 8 0 to 5 

Subsoil Type S1: Excavated and re-used material, 
graded, free of lumps larger than 3 inches, rocks 
larger than 2 inches, and debris; conforming to 
ASTM D2487 Group Symbol CL, ML, SC. 
Subsoil Type S2:  Imported material, graded, free 
of lumps larger than 3 inches, rocks larger than 2 

inches, and debris; conforming to ASTM D2487 
Group Symbol CL, ML, SC. 

shall supply all proper equipment 
timely execution of the work, in the 
sizes, and capacities. 
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c 0163 

Sieve Size 

No. 4 
. NO. 50 

No. 200 

C. 

D. 

PART 3 

3.1 

A. 

B. 

3 . 2  

A. 

Date: 
Rev. : 

Percent Passing 
90-100 
7-40 
0-10 

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

Water: Clean, uncontaminated, fresh, and free of 
debris. 

Topsoil: Excavated and re-used material; graded; free 
of roots, rocks larger than 1/2 inch, subsoil, debris, 
weeds, and foreign matter not suitable for subsequent 
seeding operations and maintenance; conforming to &TM 
D2487 Group Symbol OH. When feasible, topsoil shaih be 
salvaged from the work area and stockpiled for re-use. 

EXECUTION' 

._ 2 EXAMINATION 

Before starting the project, the Subcontractor shall 
visit the site, examine all portions in detail, and 
become familiar with the project site. Should any 
portion or item not be as set forth by the contract 
documents, the Subcontractor shall immediately notify 
FERMCO in writing and request further direction or 
clarification. 

. 9 

Grading of site shall prevent ponding of water. Use a 
minimum slope of 1 percent. All grading will direct 
water toward the site's storm drainage system. 

PREPARATION 

Identify required lines, levels, contours, and datum. 
Identify location and elevation of existing utilities 
prior to construction or fabrication of 'materials. 

10/10/95 
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B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 
. ~ 

. . . .  -. 

The Subcontractor shall remove all rails and ties to 
the limits stated on the drawing. Track is to be 
removed in whole sections. 

Excava'tion shall be done with extreme care to protect 
any monitoring wells, above- and below-grade utilities, 
and any other fence, structures, benchmarks, wells, and 
other items which will remain. All of these items are 
to be identified, flagged, protected, and the 
appropriate permits obtained prior to initiating work. 
The Subcontractor shall notify FERMCO immediately if 
any damage occurs to existing utilities, structures, 
etc. as a result of work. Subcontractor shall replace, 
at the Subcontractor's own expense, items damaged as a 
result of work. 

Cut out soft areas of subgrade not capable of in situ 
compaction. Backfill with Fill Type S1 or S2 materials 
and compact to density equal to or greater than 
requirements for subsequent backfill material. The 
Subcontractor shall notify FERMCO of unusual or 
unsuitable soil conditions when they are encountered. 

Sediment control measures shall be in place prior to 
the start of any earth moving. 

The stockpile perimeter shall be protected with proper 
stormwater, erosion, and silt migration protection as 
per ODOT Items 207 and 670 specifications. 

Backfill material shall be placed in 8-inch maximum 
loose lifts and each lift compacted in accordance with 
the table in Article 3 . 3 ,  Paragraph J. 

Cut trenches sufficiently wide to enable installation 
and allow inspection in accordance with 29 CFR 
1926.650, Subpart P. 

Remove lumped subsoil, boulders, and rock up to 1/3 
cubic yard, measured by volume. 

Correct areas overexcavated with Fill Type S1 or S2 
material and compact to density equal to or greater 

10/10/95 
.. A RE: YA 
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than requirements for subse‘quent backfill material, at 
no additional cost to FERMCO. 

K. Correct unauthorized excavation at no cost to FERMCO. 
0 

L. Filling and Backfilling 

M. 

N. 

1. 

2 .  

3 .  

4 .  

5. 

6. 

7. 

Backfill areas to contours and elevations shown. 
Backfill trenches to final elevations. Use 
unfrozen and unsaturated materials. 
Granular Fill Type A3: Place and compact 
materials in continuous layers not exceeding 6 
inches compacted depth. 
Soil Fill Type S1 or S2: Place and compact 
material in continuous layers not exceeding 8 
inches compacted depth. 
Maintain optimum moisture content (within +3 
percent) of fill materials to attain required 
compaction density of 95 percent of maximum dry 
density as determined by ASTM D698 (Standard *l* 

Backfill systematically as early as possible to 
allow maximum time for natural settlement. Do not 
backfill over porous, wet, frozen, or 

Unsatisfactory substrate: - 
a. Where unsatisfactory subsurface conditions 

Proctor density) . ‘V 

spongy/unsuitable subgrade surfaces. I., 

.- 

(whether existing or in area of backfill) are 
observed, excavate unsatisfactory material to 
satisfactory substrate as approved by FERMCO. 

specific area. Compact to density required 
for the area. 

b. Backfill with fill material required for 

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

Clean up and restore areas disturbed by and during 
construction operations and/or occupied by 
Subcontractor’s temporary facilities. 

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

Date: 10/10/95 
Rev.: A RE: YA 
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0. Dust Control: Provide dust control using potable 
water. 

3 . 3  FIELD QUALITY ASSURANCE 

A. The Subcontractor shall coordinate and pay for all 
field quality control related to soils compaction 
testing . 

B. Laboratory Tests: The following laboratory tests shall 
be completed for each sample of soil materials of each 
type of soil to be used for fill. A sample shall be 
obtained each time a change in appearance of the fill 
material is noted by FERMCO. 
1. Grain-size analysis in accordance with ASTM D422. 
2. Moisture-density relations of soils in accordance 

3. Liquid-limit, plastic-1imit;and plasticity-index 
with ASTM D698. 

in accordance with ASTM D4318. 

C. Frequency of Tests: 
1. Frequency of in-place density testing performed in 

accordance with ASTM D1556, ASTM D2922, or ASTM 
D3017 shall be whichever of the following requires 
the greatest number of tests. 
a. Once each day of work of filling and 

b. Once every layer of fill. 
c. Once every 100 cubic yards of fill. 
d. Once every 20 cubic yards of backfilling. 
e. Every 1,000 square feet under gravel pad and 

backfilling. 

concrete. 

D. Compaction testing will be performed in accordance with 
ASTM C136, ASTM D1556, ASTM D698, ASTM D2922, and ASTM 
D3017. 

E. If tests indicate that work does not meet specified 
requirements, remove work, replace, compact, and 
retest. 

F. If, during the course of the project and in the opinion 
of FERMCO, a source of supply is changed or the. 
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G. 

Location 

Under concrete slabs, 
footings, and pavement 

H. 

Required Compaction 

95 percent Standard Proctor 
(ASTM D698) 

I. 

J. 

characteristics of the materials change or have varied, 
then the applicable testing shall be repeated. 

All inspection and field test reports shall be filed 
with FERMCO within 48 hours after fill has been 
compacted and tested. Lab tests shall be submitted 48 
hours prior to fill placement. 

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

Tolerances 
1. Grading and Filling: *1 inch of indicated finish 

subgrade. 

Compaction Requirements 
1. Minimum Compaction Requirement: 

Trenches /I 95 percent Standard Proctor 
(ASTM D698) 

Crushed Aggregate Area /I /I 90 percent Standard Proctor 
(ASTM D698) 

3 . 4  

A. 

CLEANING 

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

END OF SECTION 
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PART 1 

1.1 

A .  

B. 

1.2 

A. 

B. 

C. 

D. 

1.3 

A. 

1.4 

A .  

B. 

SECTION 02270 
EROSION CONTROL 

GENERAL 

SECTION INCLUDES 

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. 

Maintenance and removal of all temporary erosion 
control facilities. 

RELATED SECTIONS 

Section 01010 - 

Section 02110 - 

Section 02200 - 

Section 02900 - 

General Requirements. 

Site Clearing. 

Earthwork. 

Soil Preparation and Seeding. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

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

1, 1995 (ODOT). Except as supplemented or 
othenGise modified herein and/or shown on the 
construction drawings, the entire work under this 
section shall be in compliance with the provisions 
of ODOT. 

2. Standard Construction Drawings. 

Occupational Safety and Health Administration (OSHA) : 
1. 29 CFR 1910.1200 Hazard Communication Standard. 
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1.5 

A .  

B. 

1.6 

A. 

1.7 

SYSTEM DESCRIPTION 

The Subcontractor shall have full responsibility for 
construction, maintenance, and removal of temporary 
erosion control measures. 

Items to be protected from sedimentation deposits shall 
include (but shall not be limited to) all downstream 
property, natural waterways, streams, lakes, ponds, 
catch basins, drainage ditches, roads, gutters, and 
natural buffer zones. 

SUBMITTALS 

Submit a list of equipment that will be used in this 
work. 

B. Submit evidence of a 5-year minimum 
this kind of work. 

C. 

D. 

A .  

Material Safety Data Sheet (MSDS) : 

of experience doing 

MSDSs shall be 
submitted to FERMCO Industrial Hygiene (IH) for any 
chemical compound or material used on the project. 
MSDSs shall be submitted at least 2 to 3 weeks in 
advance to FERMCO IH for review prior to the chemical 
compound or material arriving on site. The listing of 
hazardous chemicals/materials present, labeling of 
containers, and employee training and protective 
measure programs shall be in accordance with 29 CFR 
1910.1200 (Hazard Communication Standard). 

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

QUALITY ASSURANCE 

Subcontractor shall use experienced workers and 
materials that conform to these specifications. 

F -  

cpbos4.2 
Date: 10/10/95 
Rev.: A RE; YA 

02270 
2 of 5 

WBS No.: 1.1.1.1.1.3.1 
ERA/CRU No.: 1/P0-145 

1 4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 ' 

16 

17 

18 

19 

20 

21 

b 
24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 



B. 

1.8 

A .  

PART 2 

2.1 

A .  

B. 

C. 

D. 

. E. 

PART 3 

3.1 

A .  

Subcontractor shall inspect sediment control measures 
periodically and after each rain exceeding 0.25 inches 
to evaluate the effectiveness of the control measures. 

Store materials in 
physical damage. 

AND HANDLING 

a dry area, free from wetting and 

PRODUCTS 

ACCESSORIES 

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

String: Jute .twine. 

Stakes: Stakes shall meet requirements of ODOT Standard 
Construction Drawing MC-11. 

Riprap: Riprap shall meet the requirements of ODOT'. 
601.04. 

Filter Fabric: Spunbound 7.5 oz/sy. 

EXECUTION 

EXAMINAT I ON 

Protective Measures 
1. Construct protective devices as specified herein, 

2. Berms and Diversion Ditches: Miscellaneous berms 
and as required on the Contract Drawings. 

and diversion ditches shall be provided to protect 
sloping areas from erosion. 
a. Locate to direct runoff as required. Size to 

b. Utilize hay-bale check-dams to filter out the 
prevent overflowing. 

suspended matter, as required. 
/ .. . c . , - . 
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c. Filter fabric shall be placed under all 
riprap (stone apron). 

3. Silt Barriers: Conform to requirements on the 

4 .  Stockpile areas for soil materials shall also be 

5. Prior to any earth moving as specified in Section 

construction drawings. 

protected from erosion within 30 days. 

02200 of this specification package, straw bales 
shall be installed around the perimeter of the 
work zone and around existing catch basins. 

3.2 FIELD QUALIm ASSURANCE 

A. FERMCO shall inspect sediment control measures 
periodically and after each rain exceeding 0.25 inches. 

B. The Subcontractor shall clean out, maintain, and adjust 
sediment control measures as directed by FERMCO to 
prevent sediment from leaving the work zone. 

3.3 ADJUSTING 

A. Removal of Sedimentation Accumulation 
1. Remove accumulated sediments, debris, and 

obstructions as necessary. In no case shall 
sediment build up to a depth greater than 1/2 the 
height of the protective device. Respread on site 
in a manner not to adversely affect protective 
procedures and consistent with site regulations, 
Subcontract, Part 6, Scope of Work. 

B. Removal of Temporary Erosion Control Facilities 
1. Erosion control facilities shall be removed at the 

direction of FERMCO after the disturbed areas are 
stabilized with grass or rock. 

3.4 CLEANING 

A. Remove and manage debris and excess materials in 
accordance with the Subcontract, Part 6 ,  Scope of Work. 

000644 
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3 . 5  

e A .  

- 0163 
PROTECTION 

Utilities 
1. Existing underground utilities shall be identified 

and marked by the Subcontractor prior to any work 
in the contract area. 

protected by sediment control measures prior to 
any earth work. 

2. Existing catch basins and drains are to be 

END OF SECTION 
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1 0168 SECTION 02300 
BORING AND JACKING 

PART 1 GENERAL 

This section covers materials and construction required for 
installation of stormwater pipeline and fire water pipeline 
underneath railroad tracks. 

1.1 

A. 

B. 

C. 

D. 

1.2 

A. 

B. 

C. 

Date : 
Rev. : 

SECTION INCLUDES 

Rock excavation: The removal of materials classified as 
rock and the disposal of the excavated material in 
conformity with the lines, grades, and dimensions shown 
on the construction drawings. Under this section only, 
rock is classified as hard material in place that cannot 
be excavated by pneumatic, hydraulic, or hand tools. 
Material classified as rock shall be removed by other 
suitable means. Use of explosives is prohibited. 

Unauthorized excavation: Excavation not required byythe 
specifications or drawings or not authorized in writing 
by FERMCO. 

Backfill: Excavated material or other earth materia2s 
required to fill excavated pits. Backfill shall be 
placed and compacted to the same density as the 
surrounding soil. Backfilling of pits shall be brought 
to the lines and grade existing before excavation. 

Shoring: A structure, such as a metal hydraulic, 
mechanical, or timber shoring system, which supports the 
sides of an excavation and is designed to prevent 
cave - ins. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

Section 02270 - Erosion Control. 
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4 ,  
:i. 
' 3  

1.3 

A. 

1.4 

A. 

B. 

C. 

1.5 

A. 

B. 

1.6 

A. 

1.7 

A. 

009647 
Date: 
Rev. : 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

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

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

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

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

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

SYSTEM DESCRIPTION 

This section involves work which requires earthwork, 
excavation, hauling, stockpiling, backfilling, and 
compaction relating to the boring and jacking for 
stormwater pipeline and fire water pipelines. 

Definitions: 
1. Utility: Any buried pipe, conduit, or cable. 

SUBMITTALS 

Submit written notice of intent to begin boring and 
jacking operations to FERMCO a minimum of 7 days before 
beginning work. 

PROJECT/SITE CONDITIONS 

Location of underground utilities based on information 
provided by the Facilities Manager. Contractor shall be 

10/10/95 
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aware that utilities may exist which are not shown on the 
construction drawings. Contractor shall verify location 
of all utilities before construction. 

1.8 SEQUENCING/SCHEDULING 

A. The Contractor shall coordinate and schedule boring and 
jacking operations concurrently with installation of 
stormwater pipeline and fire water pipeline. 

PART 2 PRODUCTS 

2.1 MATERIALS 

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

to accommodate pipes as specified on the 
construction drawings. Steel casing pipe shall be 

conforming to ASTM A139, Grade B, with a minimum" 
wall thickness of 0.312 inches. 

spiral or straight seam welded steel pipe -4 

@ PART 3 EXECUTION 

3.1 INSTALLATION/APPLICATION/ERECTION !?, 

. Q 
- 

A. Before excavation begins, provide erosion and sediment 
control to minimize erosion and the transport of sediment 
beyond the limits of the Contractor's work area. Methods 
of control shall conform to Section 02270. 

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

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

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

F. 

G. 

H. 

I. 

J. 

K. 

L. 

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

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

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

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

Boring, jacking, or driving casing pipe under existing 
railway shall be accomplished without jetting, sluicing, 
or wetboring. 

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

Promptly backfill excavated pits as directed by FERMCO. 
Backfill materials shall be placed in 6-inch layers and 
tamped. Backf.illing of pits shall be brought to the 
lines and grade existing before excavation in accordance 
with Section 02200. 

Excavated material not used as backfill for pits shall be 
disposed of in areas designated by FERMCO. 
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” 0 1 6 8  
3.2 PROTECTION 1 

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

3.3 CLEANING 

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

END OF SECTION 
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PART 1 

1.1 

-A. 

B. 

C. 

D. 

1.2 

A. 

B. 

A. 

1.4 

A. 

B. 

SECTION 02510 
ASPHALTIC CONCRETE PAVING 

GENERAL 

SECTION INCLUDES 

Asphalt paving. 

Aggregate base under 

Crus,hed stone around 

Aggregate base under 

RELATED SECTIONS 

asphalt paving. 

building. 

truck unloading slab. 
. -  

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

REFERENCE DRAWINGS I 

1. See Section 01011 for the Schedule of Drawings. 
L. .. I 

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 lb-lbf/ft3). 

State of Ohio, Department of Transportation 
Construction and Material Specifications, January 1, 
1995 (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. 
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1.5 ENVIRONMENTAL REQUIREMENTS 

_ _ _ _ ~  

3.0 inches and over 

1.5 to 2.9 inches 

1.0 to 1.4 inches 

A .  Weather Limitations: Bituminous plant mixtures shall 
be placed only when the surface is dry and when weather 
conditions are such that proper handling, finishing, 
and compaction can be accomplished. In no case, 
however, shall bituminous plant mixtures be placed when 
the surface temperature is below the minimum 
temperature established in the following table: 

~~~~ 

35 degrees F* 

40 degrees F 

50 degrees F 

Course Thickness 

~ 

Variable Intermediate, 0 to 
3.0 inches 

Minimum Surface 
Temperature 

40 degrees F 

II Less than 1.0 inch I 60 degrees F 

* In lieu of 35 degrees F, a minimum air temperature 
of 40 degrees F shall be used when paving on an 
aggregate base, subbase, or subgrade. In addition 
to the above surface temperature requirements, no 
surface courses shall be placed when the air 
temperature is less than 40 degrees F. 

1.6 SUBMITTALS 

A .  Submit under provisions of Section 01010. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A .  Bituminous aggregate base shall meet the requirements 
of ODOT Item 301. 
1. Composition: The gradation of the aggregate 

portion of the mix shall be within the limits of 
the following table: 

cpOO6S'5 
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.. 

2 -inch 

1 - inch 

0 1 6 3  

100 

70-100 

Sieve 

2 -inch 

1 - inch 

1/2 - inch 

I1 No. 4 

No. 200 

Total Percent Passing 11 
II 

100 

75 - 100 II 

50-85 II 
25-60 I1 
15-45 

3-18 

1-7 

B. Aggregate base shall meet the requirements of ODOT 
Item 304. 

C. 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

1. Aggregate: The aggregate shall be crushed 13 

carbonate stone, crushed gravel, crushed air-cod'led 14 

15 slag, granulated slag, a mixture of crushed and I '  

granulated slags, or other types of suitable -+ 
materials meeting the requirements of this item. 

16 

17 

Crushed carbonate stone, crushed gravel, crushed' 18 

air-cooled slag, or mixtures of crushed and 19 

20 granulated slags shall meet the following gradat-ion 
.e requirements. 21 

22 

II Sieve I Total Percent Passing 11 23 

24 

25 

I1 3 /4 - inch I 50-90 II 
30-60 

No. 200 0-13 

26 

21 

28 

29 

30 

Asphalt concrete shall meet the requirements of ODOT 31 

Item 403. 32 

1. Composition: Coarse aggregate (No. 8 )  and fine 33 

aggregate shall be combined in such proportions . 34 
. I ? $ . .  I 
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that the resulting blend shall be as directed by 
the laboratory. The blend shall be within the 
following limits. 

Sieve Total Percent Passing 

1 

3/8-inch 

No. 4 

3 

4 

90-100 

45-75 

5 

No. 16 

No. 50 

ll 1/2-inch I 100 ll 

15-45 

3-22 

6 

No. 200 0-8 

Bitumen (Percent of total mix) 4.5-12.0 

D. 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. 

E. 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. 

F. 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. 

800654 
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PART 3 

3.1 

A. 

B. 

3.2 

A. 

B. 

C. 

EXECUTION 

EXAMINATION AND PREPARATION 

Verify gradients and elevations of base. 

Verify that compacted subgrade is dry. 

BASE CONSTRUCTION 

Fill areas to contours and elevations, using unfrozen 
materials. 

Place base materials in continuous layers not exceeding 
8 inches depth. 

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

D. Maintain optimum moisture content of fill materials to 
attain required compaction density. 

3.3 PLACING ASPHALT PAVEDENT 

A.  Apply tack coat in accordance with manufacturer's 
instructions. 

B. Place asphalt within 24 hours of priming base surfaces. 
Place in two courses to thickness shown on the 
drawings. 

C. 

3 . 4  

A. 

B. 

Compact pavement by rolling to achieve even and smooth 
finish, without roller marks. 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: Within 1/4 inch of 
design thickness. 
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C. 
I 

3 . 5  

A .  

B. 

C. 

D. 

Variation from True Elevation: Within 1/2 inch. 

FIELD QUALITY CONTROL 

Perform work in accordance with ODOT requirements. 

Contractor shall coordinate and pay for all testing, 
which shall be performed by an independent testing 
laboratory. 

All inspections and tests shall be filed with FERMCO. 

The Contractor shall notify FERMCO of 
testing/inspection activities at least 2 4  hours prior 
to the start of all tests or inspections. 

END OF SECTION 
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SECTION 02667 
SITE WATER LINES 

1 

2 

3 

4 
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20 
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. B 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Pipe, fittings, and accessories for underground fire 
water line. 

B. 

C. 

1.2 

0 1.3 

A. 

B. 

A. 

Valves, valve boxes, fire hydrants, and pipe detector 
tape. 

Testing 

RELATED 

and reporting results. 

SECTIONS 

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American Water Works Association (AWWA): 
1. AWWA C105/A21.5-93 Polyethylene Encasement for 

2. AWWA Clll/A21.11-90 Rubber-Gasket Joints for 
Ductile Iron Pipe Systems. 

Ductile Iron and Grey-Iron 
Pressure Pipe and Fittings. 

Centrifugally Cast, for Water 
or Other Liquids. 

Water Supply Service. 

Water Mains and Their 
Appurtenances. 

3. AWWA C151/A21.51-91 Ductile-Iron Pipe, 

4. AWWA C500-93 Metal-Seated Gate Valves for 

5 .  AWWA C600-93 Installation of Ductile-Iron 
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B. 

C. 

1.5 

A. 

B. 

1.6 

A. 

B. 

1.7 

A. 

B. 

Date: 

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

American Society for Testing and Materials (ASTM): 
1. ASTM D3035-93 Standard Specification for 

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

American Concrete Institute (ACI): 
1. ACI 318/318R Building Code Requirements for 

Rev. 92 Reinforced Concrete. 

SUBMITTALS 

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

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

QUALITY ASSURANCE 

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

The Subcontractor shall arrange and pay for an as-built 
survey of as-completed conditions, conducted by a 
professional surveyor registered in the State of Ohio. 
An as-built site, utility, and grading plan shall be 
submitted to FERMCO. The Surveyor shall seal and sign 
the plan. 

DELIVERY, STORAGE, AND HANDLING 

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

Deliver and store valves in shipping containers with 
labeling in place. 
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PART 2 PRODUCTS * 2.1 

A. 

B. 

C. 

2 . 2  

A. 

B. 

Date: 
Rev. : 

MATERIALS 

Pipe 
1. 

2. 

Ductile Iron Pipe: AWWA C151. 
a. Fittings: Ductile iron, standard thickness. 
b. Joints: AWWA C111, push-on, rubber gasket. 
c. Jackets: AWWA (2105, polyethylene encasement. 
d. Material Class 55 ductile iron, cement lined. 
e. For wet tap, use either dual compression seal 

tapping sleeve or mechanical joint tapping 
sleeve. 

cutting-in sleeve and tapped tee. 
f. For dry tap, use a mechanical joint 

High-Density Polyethylene (HDPE) Pipe: AWWA C906 
(PE 34081, ASTM D3035, SDR 11 for 150 psi pressure 
rating. 

b. Joints: Butt fusion, flanged gasket joints-2 
at interface connections with ductile iron -.. 

pipe, water hydrants, and valves. 

conductor, brightly colored plastic covering, 
with "Water Servicef1 imprinted in large 
letters. ..*z 

a. Fittings: AWWA C906. dad 

c. Trace Wire: Magnetically detectable 

Gate Valves 
1. AWWA C500, iron body, bronze trim, nonrising stem 

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

Bedding Materials 
1. Bedding: Fill Type A3, sand as specified in 

Section 02200. 

ACCESSORIES 

Concrete: Conforming to ACI 318, with a 28-day average 
compression strength of 3,000 psi. 

Valve Box: To fit over gate valves. Adjustable height. 
Cast iron or post indicator type. 
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I PART 3 EXECUTION 

3.1 

A .  

B. 

C. 

D. 

3 . 2  

A .  

.B. 

3 . 3  

A.  

EXAKINATI ON 

Provide field survey services to lay out all utilities 
and facilities. Establish two permanent benchmarks on 
site, referenced to established control points. Record 
locations of utilities and facilities, with horizontal 
and vertical data, on project record documents. 

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

Verify interface connections between HDPE flanges and 
ductile iron pipe/valves. 

For dry tap, determine extent of outage required to 
isolate the main. 
the expected outage, and make preparations to provide 
alternate water service to critical activities, as 
required. 

Notify all affected facility owners of 

PREPARATION 

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

Prepare for assembly of pipe connections to equipment 
with flanges or unions. 

ERECTION/INSTALLATION/APPLICATION 

Bedding 
1. Excavate pipe trench in accordance with Section 

02200 and AWWA C600 for work of this section. 
Hand-trim excavation for accurate placement of 
pipe to elevations indicated. 

2. Place bedding material at trench bottom; level 
fill materials in one continuous layer not 
exceeding 6 inches compacted depth; compact per 
Section 02200. 
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3. Backfill around sides and to top of pipe with 
fill, tamped in place and compacted per Section 
02200. 

material to attain required compaction density. 
4 .  Maintain optimum moisture content of bedding 

B. Installation - Pipe 
1. Install pipe to indicated elevation to within 

tolerance of 5 / 8  inch. Make a wet tap into 
existing water line, or shut off water supply to 
the subject line and install cutting-in sleeve and 
tapped tee (dry tap). If a dry tap is performed, 
flush, pressure test, and disinfect the existing 
main before restoring service. 

accordance with AWA C600. 
2. Install ductile iron piping and fittings in 

3. Route pipe in a straight line. 
4 .  Install pipe to allow for expansion and 

contraction without stressing pipe or joints. A 

5 .  Install access fittings to permit disinfection of. 
water system and pressure testing. 

6. Form and place concrete for thrust blocks at each 
elbow or change of direction of pipe main. 

7 .  Establish elevations of buried piping to ensure - -  

not less than 3 .5  feet of cover. 
8 .  Backfill trench in accordance with Section 02200. 
9. Install HDPE piping in accordance with AWWA C906. 

Install magnetic trace wire continuously over 
pipe. 

C. Installation - Valves 
1. Set valves and/or post indicator on solid bearing. 
2. Center and plumb valve box over valve, if 

required. 

3 . 4  FIELD QUALITY ASSURANCE 

A .  Field inspection will be performed by supplier and 
witnessed by FERMCO. 
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. . .  

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

Al lowable  Leakage = LM 
498,168 

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

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

C. Compaction testing will be performed in accordance with 
Section 02200. 

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

END OF SECTION 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

- 
20 

21 

22 

ERAFSl\VOLl :RSAPPS\RSDATA\SPECS\OU-lU’O-l45\WBSlll3 1\02667 10/08 2:23pm 0 
Date: 10/10/95 

, .  ’:.Rev.: A RE: YA 
mom2 

02667 WBS NO.: 1.1.1.1.1.3.1 
6 of 6 ERA/CRU NO.: 1/P0-145 



SECTION 02713 
DETENTION POND GEOSYNTHETICS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A .  Geosynthetic materials and installation. 

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

1.2 RELATED SECTIONS 

A .  Section 01010 - General Requirements. 

1.3 REFERENCE DRAWINGS 
hi 

,. . 
A .  See Section 01011 for the Schedule of Drawings, " 

1.4 

A .  

REFERENCES r - 

3. ASTM D1004-90 

4. ASTM D1204-84 

American Society for Testing and Materials (ASTM): 
1. ASTM D638-91 Standard Test Method for 

-.. Tensile Properties of . 
Plastics. 

Brittleness Temperature of 
Plastics and Elastomers by 
Impact. 
Standard Test Method for 
Initial Tear Resistance of 
Plastic Film and Sheeting. 
Standard Test Method for 
Linear Dimensional Changes of 
Nonrigid Thermoplastic 
Sheeting or Film at Elevated 
Temperatures. 

Density of Plastics by the 
Density-Gradient Technique. 

2. ASTM D746-79 Standard Test Method for 

5. ASTM D1505 E1-85 Standard Test Method for 
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B. Federal Test Method Standard (FTMS): 
1. FTMS 101B-71 Method 2065, Puncture 

Resistance and Elongation 
Test. 

1.5 

A.  

1.6 

A.  

B. 

C. 

D. 

E. 

F. 

1.7 

A .  

Date: 
Rev,. : 

**000664 

SYSTEM DESCRIPTION 

This specification describes the supply and 
installation of a high-density polyethylene (HDPE) 
unsupported flexible membrane liner for a stormwater 
detention pond. 

SUBMITTALS 

Submit samples under provisions of Division 1. 

Material suppliers shall submit certificates of 
conformance stating that materials supplied meet or 
exceed the specifications. 

Materials Source: Submit name of materials suppliers. 
Provide materials from same source throughout the work. 
Change of source requires FERMCOIs approval. 

Provide detailed technical specifications on materials 
proposed for use. 

Installers shall submit details of liner layout, 
showing weld locations, penetrations, corners, and boot 
sleeves, to FERMCO for approval. 

Installer shall have a minimum of 5 years of experience 
on similar work and shall submit such experience data 
to FERMCO. 

QUALITY ASSURANCE 

The liner shall be manufactured under stringent quality 
control surveillance, which will ensure compliance with 
the requirements of these specifications. The 
manufacturer's written certification of compliance with 
these specifications shall be submitted to FERMCO. 
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B. All materials shall be clearly marked with 1 

manufacturer's name and product designation. 

1.8 DELIVERY, STORAGE, AND HANDLING 

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

B. 

1.9 

1.10 0 
A .  

1.11 

A.  

1.12 

Sufficient quantities of materials shall be stockpiled 
to meet project schedule and requirements. Materials 
shall be stored on site at locations designated by 
FERMCO . 
PROJECT CONDITIONS 4 

rL 

-I* 

4,- . C  

Not used. 

SEQUENCING AND SCHEDULING 
-. , 
.I. ..e 
r.- 

-- _? 

The Liner Subcontractor shall provide a sequence ands 
schedule of work for the approval of FERMCO. 

WARRANTY 

The Liner Subcontractor shall provide a written 
warranty that the installed liner system is free of 
defects in materials and/or workmanship, and will 
continue to serve its intended purpose from the date of 
installation completion for a period of 20 years under 
noma1 service conditions. 

MAINTENANCE 

Not used. 

Date: 10/10/95 
Rev.: A RE: YA 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

31 

38 

39 

40 

41 

42 

02713 WBS No.: 1.1.1.1.1.3.1 
3 of 9 ERA/CRU NO.: 1/P0-145 

.-0QOS65 



PART 2 

2.1 

A.  

B. 

2.2 

A .  

B. 

2.3 

A .  

PRODUCTS 1 

MANUFACTURERS 

HDPE liner shall be Gundline HD by GSE Lining 
Technologies Systems Inc., or approved equal. 

Materials manufactured by others may be submitted to 
FERMCO for consideration. 

EQUIPMENT 

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

Welding Equipment: The welding equipment used shall be 
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, llfishmouths,ll and detail work. The 
fusion welding device employs a 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. 

MATERIALS 

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 HPDE resin and shall meet the 
physical requirements indicated in the Physical 
Properties Table. 
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0 1 6 8  
B. Typical Physical Properties : 

Typical Properties 

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. ) 

Puncture Resistance, Pounds 
(Typical) 

Test Method 

ASTM D1505 

ASTM D 638 Type IV 
Dumbbell at 2 ipm 

ASTM D1004 Die C 

ASTM D746 
Procedure B 

ASTM D1204 
212 degrees F 1 
hr. 

FTMS lOlB 
Method 2065 

Gage 
(Nominal) 
40 mil 

(1.00 mm) 

0.94 

160 

95 

700 

13 -+i. 

-112 
.-- 
2a- 

52 

2.4 ACCESSORIES 

A. Accessories, including pipe boots, shall be by Gundle 
Lining Systems, Inc., or approved equal. 

2.5 FABRICATION 

Not used. 
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PART 3 

3.1 

3 . 2  

A .  

B. 

C. 

D. 

3 . 3  

A .  

B.  

C.  

Date: 

EXECUTION 

EXAMINAT ION 

Not used. 

PREPARATION 

The soil beneath the liner shall be sterilized to 
prevent the growth of vegetation. The herbicide used 
shall be as recommended by a local agricultural 
authority in consideration'of the species most likely 
to contaminate the subgrade during the time the 
subgrade is exposed, and shall be approved prior to use 
by FERMCO. 

The earthen surface shall be smooth and true to grade 
(within the grading tolerance of plus or minus 0.1 
foot) with no exposed rocks, stones, sticks, roots, or 
other sharp objects or debris of any kind. 

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, including maintenance of the 
moisture content of the underlying clay materials. 

ERECTION/INSTALLATION/APPLICATION 

Verify gradients and elevation of subbase. 

Verify that subgrade is dry. 

HDPE liner shall be placed directly over subgrade. 
HDPE liner shall be placed and anchored in such a 
manner that placement of overlying materials will not 

10/10/95 02713 WBS No.: 1.1.1.1.1.3.1 
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D. 

E. 

0 3 . 4  

A. 

excessively stretch or tear the fabric. Provide 
minimum laps of 12 inches or per manufacturer's 
instructions. Work out all wrinkles to the 
satisfaction of FERMCO. 

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

Field seams shall be made using either the hot wedge 
(fusion) welding or the fillet-extrusion welding 
process. 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. The contact surfaces shall be aligned with 
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. 

FIELD QUALITY ASSURANCE 
C .  

I-. 

0. 

The liner installer 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. All 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 Subcontractor shall be submitted to 
FERMCO not later than the second work day following 
their generation. As a minimum, the quality control 
program shall provide for written verification of the 
results of all of the following inspections and tests. 

&J< 
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B. Weld Quality Control and Testing 
1. A test weld, 3 feet long, from each welding 

machine shall be run each day prior to liner 
welding and under the same conditions as exist for 
the liner welding. 
a. Samples of weld shall be cut from the test 

weld 1/4 inch to 1/2 inch wide and pulled by 
hand in the peel and shear modes. 

b. The weld should exhibit a film tearing bond 
(FTB) . 

c. The test weld shall be marked with the time 
of day, date, ambient temperature, and 
welding machine used in its production. 

d. The weld sample shall be kept for subsequent 
testing on laboratory tensiometer equipment 
in accordance with the applicable ASTM 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. 

2. 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. 

each seam crew and perform a visual inspection of 
the seamed area. Defective seams should be marked 
and repaired in accordance with manufacturerls 
published repair procedure. 

area. Where llfishmouthsll occur, the material 
shall be cut and overlapped, and an overlap- 
extrusion weld shall be applied. 

5. All field seams (100 percent) shall be tested 
nondestructively. Fillet-extrusion welds are 
tested with a vacuum chamber. Hot wedge welds are 
pressure tested, pressurizing the gap created by 
the split face design of the hot wedge. 

3. A quality control technician shall follow behind 

4. No 'Ifishmouthst1 shall be allowed within the seam 
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3.5 ADJUSTING 

Not used. 

3.6 CLEANING 

Not used. 

3.7 DEMONSTRATION 

Not used. 

3.8 PROTECTION 

e - 

1 

A. Provide protection from damage until anchorage and 
welding of seams has been accomplished and all testing 
and inspections are' completed. 

3.9 SCHEDULES 

Not used. 

END OF SECTION 
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SECTION 02720 
SITE DRAINAGE 

1 

2 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Outfall protection. 

Stom drainage. 

Catch basins. 

B. 

C. 

D. 

1.2 

A. 

Manholes. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

y B. Section 02200 - Earthwork. 

Section 02270 - Erosion Control. C. 

Section 02506 - Crushed Aggregate Paving. D. 

1.3 REFERENCE DRAWINGS 

A. See Section 01011 for the Schedule of Drawings. 

1.4 REFERENCES 

A. American Concrete Institute (ACI): 
1. ACI SP-66-88 ACI Detailing Manual. 
2. ACI 301-89 Specifications for Structural 

3. ACI 318M/318RM-92 Building Code Requirements for 
Concrete for Buildings. 

Reinforced Concrete. 
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Note: Amend Subparagraph 1.3.1 of ACI 301 to change 
the following titles to read (wherever they occur in 
ACI 301): 

ACI 301 
Architect/Engineer 
Owner 

Chanse to Read 
FERMCO 
FERMCO 

3. ASTM A615- 
Rev. B-92 

4. ASTM C31-91 

5. ASTM C39-86 

6. ASTM C94- 
Rev. A-92 

Rev. A-90 

Rev. B-91 

7. ASTM C143- 

8. ASTM C231- 

9. ASTM C920-87 
10. ASTM D1248-84 

11. ASTM D1751-83 

B. American Society for Testing and Materials (ASTM):  
1. ASTM A48- Standard Specification for 

Rev. A-93 Gray Iron Castings (AASHTO 
M105). 

2. ASTM A185- Standard Specification for 
Rev. A-90 Steel Welded Wire Fabric, 

Plain, for Concrete 
Reinforcement (AASHTO M55) . 
Deformed and Plain Billet- 
Steel Bars for Concrete 
Reinforcement. 
Standard Practice for Making 
and Curing Concrete Test 
Specimens in the Field. 
Standard Test Method for 
Compressive Strength of 
Cylindrical Concrete 
Specimens. 
Standard Specification for 
Ready Mixed Concrete. 
Standard Test Method for Slump 
of Hydraulic Cement Concrete. 
Standard Test Method for Air 
Content of Freshly Mixed 
Concrete by the Pressure 
Method. 
Elastomeric Joint Sealants. 
Standard Specification for 
Polyethylene Plastics Molding 
and Extrusion Materials. 
Preformed Expansion Joint 
Filler for Concrete Paving and 
Structural (Non-Extruding and 
Resilient Bituminous Types). 
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C. 

12. ASTM D1777-64 

13. ASTM D2321-89 

14. ASTM D3776-85 

15. ASTM D3786-87 

Standard Test Method for 
Measuring Thickness of Textile 
Materials. 
Standard Practice for 
Underground Installation of 
Thermoplastic Pipe for Sewers 
and Other Gravity Flow 
Applications. 
Standard Test Method for Mass 
per Unit Area (Weight) of 
Woven Fabric. 
Standard Test Method for 
Hydraulic Bursting Strength of 
Knitted Goods and Nonwoven 
Fabrics-Diaphragm Bursting 
Strength Tester Method. 

16. ASTM D4491-92 Standard Test Method for Water 
Permeability of Geotextiles by 
Permissivity. 

Trapezoid Tearing Strength .- of 
Geotextiles. 

18. ASTM D4632-91 Standard Test Method for Ggab 

... 

17. ASTM D4533-91 Standard Test Method for * 

-. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Breaking Load and Elongatio'n 24 

of Textiles. 25 
7 .  

19. ASTM D4751-87 Standard Test Method for - 
Determining Apparent Opening 
Size of a Geotextile. 

20. ASTM D4833-88 Standard Test Method for Index 
Puncture Resistance of 
Geotextiles, Geomembranes, and 
Related Products. 

Corrugated Polyethylene (PE) 
Tubing and Fittings. 

21. ASTM F405-93 Standard Specification for 

State of Ohio, Department of Transportation, 
Construction and Material Specifications, January 1, 
1995 (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. 
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D. 

E. 

1.5 

A .  

B. 

C. 

D. 

E. 

F. 

G.  

Occupational Safety and Health Administration (OSHA): 
1. 2 9  CFR 1910.1200 Hazard Communication Standard. 

American Association of State Highway and 
Transportation Officials (AASHTO): 
1. AASHTO M36-90 Standard Specification for 

Corrugated Steel Pipe, 
Metallic-Coated, for Sewers 
and Drains. 

SUBMITTALS 

Project Record Documents: 
location and invert elevations of catch basins, 
headwalls, outfall pads, and ditch runs. 

Accurately record as-built 

Product Data: Concrete mix designs, including 
documentation of aggregate sources and most recent 
sieve analysis within the past year. 

Concrete Supplier: Name and address of the transit-mix 
concrete supplier. Supply typical batch ticket and 
history per ASTM C94. 

Placement Records: Records of time, dates, and 
locations of concrete placing operations upon 
completion of work. 

Test Reports: Test reports for all tests required 
under Field Quality Control. 

Submit manufacturer's certification that materials 
supplied meet or exceed.the requirements specified. 

Material Safety Data Sheet (MSDS): MSDSs shall be 
submitted to FERMCO Industrial Hygiene (IH) for any 
chemical compound or material used on the project. 
MSDSs shall be submitted at least 2 to 3 weeks in 
advance to FERMCO IH for review prior to the chemical 
compound or material arriving on site. 
hazardous chemicals/materials present, labeling of 
containers, and employee training and protective 

The listing of 

~ 
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1.6 

1.7 

H. 

I. 

J. 

measure programs shall be in accordance with 29 CFR 
1910.1200. 

Submit shop drawings of precast catch basin, frame, and 
grate. 

Prior to the placement of debris into containers, the 
Subcontractor shall submit a detailed waste handling 
plan for approval by FERMCO and FERMCO Quality 
Assurance. 

Submit manufacturer's name and technical data for High- 
Density Polyethylene (HDPE) pipe. 

QUALITY ASSURANCE 

Not used. 

DELIVERY, STORAGE, AND HANDLING 

Not used. 

e PART 2 PRODUCTS 

2.1 MATERIALS 
P 'V; 

A. Non-woven, geotechnical fabric similar to Trevira" No. 
1125 as per the following table: 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
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19 
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26 
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28 
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30 
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. .  
- r  

Property 

MINIMUM PHYSICAL PROPERTIES 
(Minimum Average Roll Values) 

Test Method Units Mat'l 

ASTM D3776 
ASTM D4632 
ASTM D4632 
ASTM D3786 
ASTM D4833 

ASTM D4533 
ASTM D4751 
ASTM D4491 

oz . /yd. 7.1 

lbs. 210 
percent 60 
psi 360 
lbs. 95 

lbs. 75 
US Sieve Number 70 

gal/min/ft2/ 110 
s e c-l 1.47 

Puncture 

Grab Elongation 
 mulle en Burst 

Trapezoid Tear 
Apparent Opening Size 
Permissivi ty 

ASTM D4491 
ASTM D1777 

cm/sec 0.35 
mils 95 Thickness 

B. Concrete Materials: 
1. All cast-in place concrete to be ODOT Class C 

concrete (average compressive strength at 28 days 
of 4,000 psi). 

of ODOT 706.13 with 6 k2 percent air void content 
in the hardened concrete. 

2. All precast concrete shall meet the requirements 

C. 

D. 

E. 

Stone shall meet the requirements of ODOT 601.07, Type 
C dumped rock fill. 

Catch Basin Frame and Grate: 
1. Frame and grate to be gray iron manufactured from 

2. Total weight shall be a minimum of 185 pounds. 
iron conforming to ASTM A48, Class 30. 

Corrugated HDPE: Smooth interior, corrugated high- 
density polyethylene 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. 
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* 

0 1 6 3  
F. 

G. 

H. 

Concrete Accessories 
1. Joint Sealer: Elastomeric joint sealant 

conforming to ASTM C920; Type S or Type M, Grade 
P, Class 25. 
a. Acceptable products and suppliers (or equal): 

1) Sikadur 51 SL, by Sika Corp. 
2) Sonolastic SL-1, by Sonneborn Building 

Products. 
2. Slab Edge Joint Filler: ASTM D1751, premolded 

asphaltic board, 1/2-inch thick. 

Reinforcement Materials 
1. Reinforcing Steel: ASTM A615, 60 ksi yield grade; 

2. Welded Steel Wire Fabric: ASTM A185 plain type, 

3. Tie Wire: Minimum 16-gage, annealed type wire. 
4 .  Chairs, Bolsters, Bar Supports, Spacers: Sized 

deformed billet steel bars; plain finish. 

flat sheets, plain finish. 

and shaped for strength and support of rl, 

reinforcement during concrete placement - 
conditions. 

accordance with ACI SP-66 and Chapters 7 and 12 of 
ACI 318. 

5. Fabrication: Fabricate concrete reinforcing in . 

. . ,, 
-t *N 

I" Corrugated Metal Pipe - VI 
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 drawings. 

PART 3 EXECUTION 

3.1 EXAMINAT I ON 

A. Verify that excavations are ready to receive work. 

B. Subcontractor shall verify the ability of the existing 
storm drain to convey runoff downstream of the proposed 
catch basin. This flow test is to be done prior to 
constructing the catch basin. Materials used in the 
flow test shall be non-hazardous and used according to 
the MSDS and manufacturer's recommendations. They 
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3 . 2  

A. 

3 . 3  

A. 

B. 

C. 

should not be visible when they enter the FEMP 
stormwater retention basin. 

PREPARATION 

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

ERECTION/INSTALLATION/APPLICATION 

General 
1. 

2. 

3 .  

4 .  
5 .  

All riprap outfall protection shall be installed 
on filter fabric as shown on the drawings. 
If rock is encountered, the excavation shall be 
carried no less than 6 inches and no more than 12 
inches below the bottom of the concrete. Approved 
compacted material shall be used to backfill from 
rock excavation prior to installation. 
All compacted backfill shall be inorganic 
material, free of rock or gravel over 3 inches in 
greatest dimension, and free of other 
objectionable substances which will prevent 
satisfactory compaction. Backfill compaction 
shall conform to the requirements of Section 
02200. Puddling of backfill will not be allowed. 
See Section 02200 for the frequency of samples. 
Excavation shall conform to Section 02200. 

Installation of Catch Basins and Manholes 
1. Subject to approval of FERMCO, the Subcontractor 

is to adjust dimensions of the catch basin to meet 
field conditions and the proposed finish surface 
grades. 

and horizontal location as part of the as-built 
survey. 

2. Include actual invert in and out, frame elevation 

Installation of HDPE Pipe and 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 
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3 . 4  

A. 

B. 

2. 
3. 

4. 

to adversely affect joining. Pipe shall be flush 
with headwalls. 
All pipe shall be laid as shown in the drawings. 
Joints for HDPE pipe shall be made with split 
couplings, corrugated to engage the pipe 
corrugations, and shall engage a minimum of four 
corrugations, two on each side of the pipe joint. 
A neoprene gasket shall be utilized with the 
coupling to provide a soil-tight joint. 
Installation shall be in accordance with ASTM 
D2321 or as specified by FERMCO. 
Joints for corrugated metal pipe shall be made 
with corrugated galvanized steel coupling bands in 
accordance with AASHTO M36. 

FIELD QUALITY ASSURANCE 

Inspection: After the Subcontractor has performed the 
inspections, and prior to testing and backfill, the" 
Subcontractor shall notify FERMCO as noted in Paragraph 
B. 
1. Inspection shall include checking for proper 

.-. 
- *  

alignment and location of all catch basins and 
ditches. 

2. Stone apron must be free of debris, dirt, sand-, 
silt, or other foreign matter. 

3. All inspections shall have a report filed with 
FERMCO within 1 week after the test. 

4. Backfill compaction quality assurance shall 
conform to Article 3.4, Section 02200. 

Testing: The Subcontractor shall pay for and provide 
for services of an independent testing agency, and 
provide all testing reports to FERMCO immediately upon 
availability to the Subcontractor. The Subcontractor 
shall notify FERMCO of testing/inspection activities at 
least 24 hours prior to the start of all tests or 
inspections. The agency shall collect field samples 
for testing, shall perform field tests, and shall 
perform laboratory tests on the 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. 
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3 . 5  

3.6 

A. 

1. Slump Tests: ASTM C143. One sample for each 

2. Air Content Tests: ASTM C231. One sample for 

3. Test Cylinders: ASTM C31. One set of three 

4. Compressive Strength: ASTM C39. One specimen 

strength test. 

each strength test. 

cylinders for above quantities. 

tested at 7 days and two specimens tested at 28 
days. 

CLEANING 

Not used. 

PROTECTION 

The Subcontractor shall provide maintenance as 
necessary to limit sediment discharges from the 
affected construction areas so that there is no 
decrease in the area's stormwater quality. 

END OF SECTION 
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PART 1 

1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

1.3 

1.4 

A. 

1.5 

SECTION 02733 
PUMP STATION 

GENERAL 

SECTION INCLUDES 

Installation of Stormwater Pump Station. 

RELATED SECTIONS 

Section 01010 - 

Section 02207 - 

Section 02222 - 

Section 02223 - 

General Requirements. 

Aggregate Materials. 

Excavating. 

Backfilling. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

2. ASTM D2922-81 

3 .  ASTM D3017-88 

American Society for Testing and Materials (ASTM): _ _  
1. ASTM D698-78 Standard Test Methods for 

Moisture-Density Relations of 
Soils and Soil-Aggregate 
Mixtures, Using 5.5 lb (2.49 
Kg) Rammer and 12 inch (304.8 
mm) Drop. 
Standard Test Methods for 
Density of Soil and 
Soil-Aggregate in Place by 
Nuclear Methods (Shallow 
Depth). 
Standard Test Methods for 
Water Content of Soil and Rock 
in Place by Nuclear Methods 
(Shallow Depth). 

SYSTEM DESCRIPTION 

Date: 10/10/95 
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A .  

B. 

C. 

D. 

1.6 

A. 

B. 

1.7 

C. 

D. 

E. 

Regulatory Requirements: 
1. Conform to applicable code for materials and 

installation of the work of this section. 

Field Measurements: 
1. Verify that field measurements and elevations are 

as indicated on construction drawings. 

Coordination: 
1. Coordinate work under provisions of Division 1. 

Installer Qualifications: Not less than 2 years 
experience installing sewerage pump stations. 

SUBMITTALS 

Submit under provisions of Section 01010. 

Product Data: Provide data indicating system 
components, pump station, and accessories. 

Manufacturer's Installation Instructions: Indicate 
special procedures required to install products 
specified. 

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

Project Record Documents: 
1. Submit documents under provisions of Division 1. 
2. Record location of pipe runs, connections, 

3. Identify and describe unexpected variations to 
cleanouts, and invert elevations. 

subsoil conditions or discovery of uncharted 
utilities. 

QUALIW ASSURANCE 

Not used. 
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.. - 
1.8 

1.9 

1.10 

1.11 

1.12 

DELIVERY, STORAGE, AND HANDLING 

Not used. 

PROJECT CONDITIONS 

Not used. 

SEQUENCING AND SCHEDULING 

Not used. 

W A R R A N T Y  

Not used. 

MAINTENANCE 

Not used. 

PART 2 PRODUCTS 

@ 2.1 MANUFACTURERS 

Not used. 

2.2 

2 . 3  

A .  

2 .4  

A. 

EQUIPMENT 

Not used. 
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MATERIALS 

Pump Station: Stormwater management pond. 

ACCESSORIES 

Fittings: Same material as pipe, molded or formed to 
suit pipe size and end design, in required tee, bends, 
elbows, cleanouts, reducers, traps, and other 
configurations required. 
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. .  

2 . 5  FABRICATION 1 

Not used. 

PART 3 

3.1 

A .  

3.2 

A. 

B. 

3 . 3  

3 . 4  

A. 

B. 

C .  

D. 

3 . 5  

Date: 
Rev.. : 

EXECUTION 

EXAMINAT I ON 

Verify that excavation base is ready to receive work 
and that excavations, dimensions, and elevations are as 
indicated on construction drawings. 

PREPARATION 

Hand-trim excavations to required elevations. Correct 
overexcavation with lean concrete. 

Remove large stones or other hard matter which could 
damage pipe or impede consistent backfilling or 
compaction. 

ERECTION/INSTALLATION/APPLICATION 

Not used. 

FIELD QUALITY ASSURANCE 

Field inspection and testing will be performed under 
provisions of Division 1. 

Request inspection prior to and immediately after 
placing bedding. 

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

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

ADJUSTING 

Not used. 

10/10/95 
A RE: YA 

02733 
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3.6 

3 . 7  

3 . 8  

A 

3.9 

CLEANING 

Not used. 

DEMONSTRATION 

Not used. 

PROTECTION 

.Protect finished installation under provisions of 
Division 1. 

B. Protect pipe and aggregate cover from damage or 
displacement until backfilling operation is in 
progress. 

SCHEDULE 

Not used. 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

C. 

1.2 

A. 

B. 

C. 

1.3 

A. 

1.4 

A. 

SECTION 02831 
CHAIN LINK FENCES 

GENERAL 

SECTION INCLUDES 

Fence framework, fabric, and accessories. 

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

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

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02200 - Earthwork. 

Section 16170 - Grounding and Bonding. 

REFERENCE DRAWINGS 

See Section 01011 for the Schedule of Drawings. 

REFERENCES 

American Society for Testing and Materials (ASTM):  
1. ASTM A121-86 Standard Specification for 

2. ASTM A123-89a 

3. ASTM A153-82 

Date: 10/10/95 
Rev.: A RE: YA 

Zinc- Coated (Galvanized) Steel 
Barbed Wire. 
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. 
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> -  

I .  

1.5 

A. 

B. 

1.6 

A. 

1.7 

A. 

PART 2 

2.1 

A. 

B. 

C. 

4 .  

5. 

6. 

ASTM A392-91 

ASTM A570-92 

ASTM C94-Rev. A-92 

Standard Specification for 
Zinc-Coated Steel Chain-Link 
Fence Fabric. 
Standard Specification for 
Hot-Rolled Carbon Steel Sheet 
and Strip - Structural 
Quality. 
Standard Specification for 
Ready-mixed Concrete. 

SYSTEM DESCRIPTION 

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

Line Post Spacing: At intervals not exceeding 10 feet. 

QUALITY ASSURANCE 

Qualifications: 
1. Manufacturer: Company specializing in 

manufacturing the products specified in this 
section with minimum 3 years documented 
experience. 

DELIVERY, STOmGE, AND HANDLING 

Material shall be stored at a location directed by 
FERMCO . 

PRODUCTS 

MATERIALS 

Framing (Steel): ASTM A570; hot rolled steel strip, 
cold formed to pipe configuration, longitudinally 
welded construction, minimum yield strength of 50 ksi. 

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

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

Date: 10/10/95 
-Rev.; A RE: YA 
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D. Concrete: ASTM C94; normal Portland cement, 3,000 psi 
strength at 28 days, 3-inch slump; 1-1/2 inch nominal 
sized coarse aggregate as specified in Section 03001. 

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

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

3. Fabric: 2-inch diamond mesh interwoven wire, 

diameter. 

plain end, sleeve coupled. 

9 gage thick, top selvage twisted tight, bottom 
selvage knuckle end closed. 

strand. 
4. Tension Wire: 6-gage galvanized steel, single 

5. Tie Wire: 6-gage galvanized steel wire. 

2 . 2  

A. 

C. 

D. 

ACCESSORIES 

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

n- . ir. 

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. 

J -- 
"_ 
t 

Finishes : 
1. Components and Fabric: Galvanized to ASTM A123; 

2. Hardware: Galvanized to ASTM A153, 2.0 

3. Accessories: Same finish as framing. 

2. o ounces/square feet coating. 

ounces/square feet coating. 

PART 3 EXECUTION 

3.1 ERECTION/INSTALIATION/APPLICATION 

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

Date: 10/10/95 
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B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

3 . 2  

A. 

B. 

Set all posts plumb in concrete footings with top of 
footing 2 inches above finish grade. Slope top of 
concrete for water runoff. 

All post footing depth below finish grade 3 feet, 6 
inches. 

Brace 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 2 inches 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 taut between 
terminal posts, as per manufacturer's recommendations. 

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

ADJUSTING 

Maximum Variation From Plumb: 1/4 inch. 

Maximum Offset From True Position: 1 inch. 

END OF SECTION 
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PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

C. 

D. 

1.3 

A. 

1.4 

A. 

SECTION 02900 
SOIL PREPARATION AND SEEDING 

GENERAL 

SECTION INCLUDES 

Seed and mulch to stabilize disturbed areas. 

Maintenance of seeded areas until final acceptance of 
contract work. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 02110 - Site Clearing. 

Section 02200 - Earthwork. 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a0 

21 

Section 02720 - Site Drainage. 22 

REFERENCE DRAWINGS 

See Section.01011 for the 

REFERENCES 

State of Ohio, Department 
Construction and Material 
January 1, 1995. 

Schedule of Drawings. 

23 

24 

25 

2.5 

n 

,_ 

28 

29 

of Transportation (ODOT) , 30 

Specifications, 31 

32 

1. ODOT 207 Temporary Soil Erosion and Sediment 33 

2. ODOT 659 Seeding and Mulching. 35 

3 .  ODOT 659.02 Agricultural Liming Materials. 36 

Control. 34 

4. ODOT 659.06 Mulching Material. 31 

5. ODOT 6 5 9 . 0 8  Fertilizing and Liming. 38 

6. ODOT 670 Erosion Protection. 39 

40 

41 
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1.5 

A. 

B. 

C. 

D. 

1.6 

A. 

i 

1.7 

A. 

SUBMITTALS 

Provide submittals as required by Section 01010. 

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

2. Soil Nutrients: Types, frequency, and recommended 

3 .  Soil Conditioners: Type and recommended coverage. 

and maximum grass height. 

coverage. 

6 3 

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

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

requirements of the specifications. 

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

GENERAL 

Except as supplemented or otherwise modified herein 
and/or shown on the construction drawings, the entire 
work under this section shalll be in compliance with the 
provisions of ODOT Items 659 and 6 7 0 .  

DELIVERY, STORAGE, AND HANDLING 

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

3 .  Net weight. 
germination rate, and date of packaging. 

Date: 1 0 / 1 0 / 9 5  
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B. Deliver plant nutrients and soil conditioners in 
waterproof bags showing weight, chemical analysis, and 
name of manufacturer. 

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

1.8 MAINTENANCE 

A. Seed Areas: 
1. Mowing: Prior to acceptance, the Subcontractor 

shall be responsible for mowing all grass to a 
height of 3 inches when the grass has reached a 
height of 5 inches. Seeded areas shall be cut at 
least three times, none of which shall be closer 
than 10 days apart. 

recommendations of agricultural authority such as 
the Soil Conservation Service. 

3 .  Water to prevent grass and soil from drying out.'. 
4 .  Immediately re-seed areas that show bare spots. ' 

2. Apply plant nutrients as required in 

Fill in washed-out areas with topsoil and re-seed 
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B. Removal of Sedimentation Accumulation: 24 

1. Remove accumulated sediments when sediment is 25 

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

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Seed 
1. Seed Mixture: Permanent seeding 

a. Forty percent Kentucky Bluegrass (POA 

b. Forty percent Kentucky Fescue (Festuca 

c. Twenty percent Annual Ryegrass (Lolium 

Pratensis) . 

Rubra) . 

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

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

Date: 10/10/95 
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B. Soil Conditioners 
1. Lime: 

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

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

C. Plant Nutrients 
1. Fertilizer: 

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

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

2 .2  ACCESSORIES 

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

659.06. 
2. Materials used for mulching shall be straw or hay. 

They shall be reasonably free of weed seed and 
such foreign materials as may detract from their 
effectiveness as a mulch or injure desired plant 
growth. 
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0 1 6 5  
PART 3 

@ 3.1 

A. 

B. 

3 . 2  

A. 

B. 

C. 

Date: 

EXECUTION 

PREPARATION 

Remove debr,s, weeds, and undesirable plants and Leir 
roots. Remove contaminated subsoil. 

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

ERECTION/INSTALLATION/APPLICATION 

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

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

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

rj ,." Application of Plant Nutrients: 
1. 

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

3 .  Mix thoroughly into upper 2 inches of topsoil.' 
4. 

Apply fertilizer at the rate specified in Article 
2.1, Paragraph C, Subparagraph 1.b. 

roller compaction. 

Lightly water to aid the distribution of 
fertilizer. 

Seeding : 
1. 

2. 

3 .  

4. 

When applying seed with a mechanical spreader, 
apply evenly in two intersecting directions. Rake 
in lightly. Apply at a minimum rate of 3 pounds 
per 1,000 square feet. 
Do not seed areas in excess of that which can be 
mulched on same day. 
Apply seed mixture as follows: 
a. All seeding performed between October 15 and 

March 15 shall be temporary seeding in 
accordance with ODOT Item 207. 

time with permission of FERMCO. 
b. Permanent seeding may be performed at any 

Lightly roll seeded area. 

10/10/95 02900 WBS NO.: 1.1.1.1.3.1. 
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5 .  Immediately following seeding and compacting, 

6 .  Apply water with a fine spray immediately after 
apply mulch. 

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

3 . 3  FIELD QUALITY ASSURANCE 

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

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

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

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

B. Excess debris and waste generated as a result of the 
work shall be containerized by the Subcontractor as 
described in Part 6 ,  Statement of Work, of the 
Invitation for Bid. 
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3 . 4  PROTECTION 

A. Seed 
1. 

2. 

3 .  

4 .  

Protection: 
Apply protection as necessary to retain soil and 
plant material. 
Cover seeded slope area with mulch. Cover ditch 
lines with matting. 
Where slope is steeper than 3 horizontal to 1 
vertical, replace mulch with matting. 
Mulch: 
a. Mulch seeded area with straw mulch. Spread 

mulch at a rate of not less than 2 tons per 
acre. 

blowers. 
b. Apply by hand, by mechanical spreaders, or by 
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5 .  Matting: 1 

2 

3 
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a. 

b. 

C. 
d. 
e. 

f. 

g. 

Roll matting onto slopes or along ditch lines 
without stretching or pulling. 
Lay matting smoothly on surface, and bury top 
end of each section in 6-inch-deep excavated 
topsoil trench. 
Provide 12-inch overlap of adjacent rolls. 
Rake smooth, level with adjacent soil. 
Secure outside edges and overlap with staples 
at a maximum interval of 3 6  inches. 
Intermediate staples shall be spaced at a 
maximum interval of 5 feet. 
Lightly dress slopes with topsoil to ensure 
close contact between matting and soil. 
At sides of ditches, lay matting laps in 
direction of water flow. 

END OF SECTION 

ERAFSl \VOLl :RSAPPS\RSDATA\SPECS\OU-l~-145\WBSl113 1\02900 e 
Date: 10/10/95 
Rev.: A RE: YA 

1018/95,2:26pm 

02900 WBS No.: 1.1.1.1.3.1 
7 of 7 ERA/CRU NO.: 1/P0-145 



a 



Preliminary , Estimate of Utility Requirements 
for Proposed Remedial Facilities 

for OU1 Remediation 

Operable Unit 1 
Project Order 145 

- 

October 1995 
Revision C 

_ _  Environmental Remedial Action Project 
Fernald Environmental Management Project 

Fernald, Ohio 
FERMCO Subcontract No. 2-21487 

[E] PARSONS 

25 Merchant Street 
Cincinnati, Ohio 45246 

000698 



Preliminary Estimate of Utility Requirements for 
Proposed Remedial Facilities for OU 1 Remediation 

CONTENTS 

SECTION 

1.0 

2.0 

BasisofEstimate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,. . . . . . . . . . . . . . 

EstimateQualification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 

1 

3.0 Utilities Identified for the OU1 Remedial Facilities . . . . . . . . . . . . . . . . . . . . . . . . 2 

4.0 Rough Estimates of Utility Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
4.1 EiectricalPower . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
4.2 Treated Process Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
4.3 Fire Protection Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
4.4 NaturalG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

4.5 PlantAir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
4.6 4 Wastewater . . . . . . . . . . . . . . . . . . . ; .  . . . . .-. . . . . . . . . . . . . . . . . . . 

ERAFSl\VOLl :RSAPPS\RSDATA\ - 
OU- 1 \Po- 145\PEUNPRFR.OU 1 -1- 10t20/95,8:44am, Rev. No.: C 

000699 



BSL 
CFC 
Cfm 
FEMP 

a m  

kVA 
kW 
NPDES 
ou 
scfm 
V 
WAC 

hP 

LIST OF ACRONYMS AND ABBREVIATIONS 

Biodenitrification Surge Lagoon 
Certified for Construction 
cubic feet per minute 
Fernald Environmental Management Project 
gallons per minute 
horsepower 
kilovolt ampere 
kilowatt 
National Pollutant Discharge Elimination System 
Operable Unit 
standard cubic feet per minute 
volt 
Waste Acceptance Criteria 

ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU- 1 \PO- 145\PEUNPRFR.OU 1 10/20/95,8:44am, Rev. No.: C 



Preliminary Estimate of Utility Requirements for 
Proposed Remedial Facilities for OU 1 Remediation 

For general information, the following rough estiinates of utility requirements have been prepared for the 
proposed Operable Unit 1 (OU1) remediation facilities. These estimates will be updated periodically as 
new information is developed. 

However. this information will be used in the desim of the utilitv extensions ~ l a ~ ~ e d  with the Certified 
for Construction KFC) Site Improvements Package (exDected to be issued in Februarv 1996). Those 
extensions run from their tie-in point to an interface point@) at the boundary of the new remedial 
facilities. Because of the preliminary level of information currently available, the extensions will be 
conservatively designed. 

If information for a particular utility(ies) is inadequate to include it with the early February 1996 CFC 
package, that utility(s) extension will be included with the later, and primary, CFC package for all 
remaining remedial facilities. 

1 .o BASIS OF ESTIMATE 

The basis for these rough estimates is the conceptual level design for the remedial facilities, as shown and 
described by the following design documents: 

1) 
2) 
3) 
4) 
5) 

Site Plan (Rev. B, October 1995) 
Process Flow Diagrams (Rev. A, October 1995) 
General Arrangement Drawings (Rev. B, October 1995) 
Process Description (Rev. C, October 1995) 
Design Criteria Document (Rev. 0, October 1995) 

An allowance for additional utility requirements for potential future process expansion (adding a second 
dryer) and processing enhancements (such as product densification) is also included. Where appropriate, 
utilities estimates are increased by approximately 25 percent to allow for potential process enhancements. 

2.0 ESTIMATE QUALIFICATION 

The utility estimates are based on very preliminary dadlow level of detail and are refined as design of 
the OU1 remedial facilities progresses. Estimates of the amount of waste drying (and hence, natural gas 
requirements) and water recovery from the waste (for transfer to the FEMP wastewater treatment system) 
are dependent on waste moisture cqntent. These data are subject to confirmation when all Dewatering 
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and Excavation Evaluation Program testing is complete. 
revised as engineering progresses. 

3.0 UTILITIES IDENTIFIED FOR THE 

Estimates of use for other utilities will be 

OU 1 REMEDIAL FACILITIES 

The following utilities and transfers of wastewater flows are required to support the OU1 remedial 
facilities : 

Electrical power 

Treated (process) water 

Fire protection water 

Natural gas 

Plant air (not expected to be tied to the Fernald Environmental Management Project PEMP] air 
system) 

Pit dewatering effluent (storm and waste drainage water pumped to the Clearwell) 

Process-related waste drainage and drying water (wastewater - pumped to the Biodenitrification 
Surge Lagoon) 

Facility area stormwater (potentially contaminated water - pumped to the Biodenitrification Surge 
Lagoon) 

No lavatories or change areas are included in the immediate area of the remedial waste processing 
facilities, so potable water supply and a sanitary sewer to the waste processing facilities are not included. 
Note: A new changeout facility with restrooms and showers to support construction and operation of the 
remedial facilities has recently been completed. That changeout facility and other support trailers are 
located north of the lime sludge ponds and are shown on the Site Plan (Sketch SK-G-03936). 

Required eyewash, drinking water stations, and emergency showers in the waste processing facilities area 
are supplied by bottled or other stored water supply. If it is later determined that stored water supplies 
cannot be used to meet the water needs, a potable water supply line would be extended to the waste 
processing facilities. 
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4.0 ROUGH ESTIMATES OF UTILITY 

4.1 Electrical Power 

REQUIREMENTS 

Anticipated motor load (primarily from shredding, drying, off-gas and air handling requirements) for the 
remedial facilities is conservatively estimated at 800 horsepower (HP). Allowing for a future second 
dryer and off-gas treatment system and other project expansion, future total loads are estimated at 1100 
HP. A unit substation, rated 1500/2000 kVA, 13.2 kV - 480 V will serve the initial installation. Should 
the second dryer and other features be added, another unit substation of the same ratings is required. 
These loads can be served from feeders F4B and F1B available for tapping at manhole 246 (assuming that 
the OU4 Fernald Residues Vitrification Plant is not served from these feeders). A 500 kW, 480 V, three 
phase standby diesel generator is anticipated for each of the initial and future installations. 

4.2 Treated Process Water 

Treated water, obtained from the existing F E W  system, is required for the following uses: 

Debris washing at pitside 
Debris washing in the waste preparation area and blending and loadout area 
Truck washing in the waste preparation area 
Dust control at various locations in the waste preparation and waste loadout area 
Spray tower makeup water 
Scrubber makeup water 
Cooled and chilled makeup water 
Railcar exterior decontamination washdown 
General cleanup (washing) at various locations in the waste processing area 

Cooled and chilled water makeup is estimated at less than 50 gallons per minute (gprn) based on very 
preliminary calculation. All dust control, washing, and decontamination are intermittent, low-flow 
streams. The other process-related water needs are continuous, but also low flow, so overall treated 
water needs are minimal. Assuming that these uses (other than cooled and chilled water makeup) average 
5 gpm each, and assuming the unlikely event that they occur simultaneously, the total demand is 
approximately 90 gpm. Doubling this to allow for possible later expansion results in approximately 200 
gpm maximum demand. Whenever possible, recovered water and recycling are used to meet part of this 
need. 
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4.3 Fire Protection Water 

A fire water loop is extended around the full facilities with hydrants placed at 400-foot maximum 
intervals. A worst case of two buildings, ordinary Group 2 occupancy hazard with 0.15 gpm per square 
foot per 4,000 square feet sprinkler density/group, and 250 gpm per inside hose stream, is assumed. 
These requirements result in an estimated water demand of approximately 2,500 gpm for fire protection 
purposes. 

4;4 .' Natural Gas 

Current information indicates the maximum practical drying capacity for an indirect rotary dryer is 
approximately 4.2 tons of water evaporated per hour. At this maximum .drying rate approximately 400 
standard cubic feet per minute (scfin) of natural gas is required. This estimate is based on the METSIW 
calculation for drying Pit 6 waste. Gas flow is shown on PFD Sketch SK-F-03911. Allowing for two 
dryers and including a small contingency increases the natural gas requirement to approximately 1,000 
scfin. 

Space heating and other heating needs are very minimal (there is minimal enclosed building area) and 
easily met through the contingency allowance. 

4.5 Plant Air 

This system is included to meet miscellaneous needs, such as in the off-gas control system, and for 
maintenance needs. Installing a dedicated air compressor(s) is more practical than tying to the FEMP 
air system. For rough estimating purposes, three 10 cubic feet per minute (cfm) supplies at 100 pounds 
per square inch for a total of 30 cfin can be assumed to meet these minimal needs. 

Additional needs for compressed air may. include process-related, pneumatically operated pumps, valves, 
and instruments. If these potential needs are identified during detailed design, the compressed air 
requirement will increase. 

4.6 Wastewater 

Wastewater generated by the OUl remediation activities is treated at the FEMP wastewater treatment 
system prior to discharge to the Great Miami River via manhole 176B. The FEMP National Pollutant 
Discharge Elimination System (NPDES) permit governs the discharge from the FEMP wastewater 
treatment system. The Biodenitrification Surge Lagoon is the receiving basin for any wastewater sent 
to the FEMP wastewater treatment system from OU 1. 
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... a- 

OU1 wastewater streams include the following: 

1) Waste pit surface water currently on Pits 5, 6, and the Clearwell 

2) Water associated with the waste pit excavation including stormwater and water that drains from 
the waste 

3) Process related wastewater from the new remedial facilities 

4) Decontamination water 

5)  Stormwater associated with the new process area 

Wastewaters originating from the waste pit area (including stormwater) initially pass to the Clearwell 
before transfer to the Biodenitrification Surge Lagoon. All other wastewater goes directly to the 
Biodenitrification Surge Lagoon. 

Total flow for these wastewaters is estimated at a peak of 560 gpm for a 24-hour period and 130 gpm 
for a 1 month average. 

- __ - 

Additional description of these wastewater streams, their disposition and the individual flow rates is 
presented in the Process Description. 
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Design of On-Site Rail Improvements 

Pursuant to the Final Remedial Design Work Plan for Remedial Actions at Operable Unit 1, this section 
of the Site Immovement Plan: 0 1) Describes the on-site rail improvements. 

2) Includes a layout drawing showing the rail upgrades and the construction needed to support on-site 
operations. 

Describes the logistics associated with receiving, loading, storing and moving of full and empty 3) 
cars. 

Prepared by 

The Fernald Environmental Restoration Management Corporation 
Under Contract No. DE-AC05-920R21972 

with the United States Department of Energy 
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Design of On-Site Rail Improvements 
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0 1 6 3  
SECTION 1 

FEMP RAILCAR AND TRACKAGE REQUIREMENTS 

1.1 Purpose 

Pursuant to the Remedial Design Work Plan for Remedial Actions at Operable Unit 
document provides: 

1 

2 

3 

4 

5 

6 

1 (OUl), this 7 

8 

9 

1) The layout drawing showing the rail upgrades and the construction to support on-site operations. 

2) A description of the logistics associated with receiving, loading, storing, and moving full and 
empty gondola railcars to support the OU1 production operation. 

Although this is a deliverable requirement of the Site Improvement Plan, it is also appended to the 
Transportation and Disposal Plan to facilitate review. 

1.2 Current FEMP Rail Facilities 

From Figure 1-1, FEMP railcars travel north along a 24-mile Branch Line to Cottage Grove, Indiana in 
order to access CSXT Transportation, Inc.’s (CSXT’s) Main Line rail system. The Branch Line is owned 
by CSXT, which provides rail service to the FEMP. CSXT’s inactive Shandon Yard, directly northwest 
of the FEMP, is the origination point of the CSXT spur which serves the FEMP. The track is constructed 
from heavyduty rail. After entering DOE-owned property, the track becomes the Main FEMP Spur and 
continues east across an unfenced access corridor. After crossing Paddys Run Road, DOE’S track 
successively enters: (1) the contiguous portion of the FEMP property, and (2) the fenced, access-restricted, 
FEMP Controlled Area. The Main FEMP Spur continues into the former process area where it divides 
into two lightduty rail parallel tracks (FEMP Tracks 1 and 2), with crossovers. The east and west sections 
of these tracks are in the Contaminated Area; the center has been downposted to a Controlled Area. 

These tracks support five unused lightduty FEMP yard spurs, which are in uncertain condition. In 
addition, the radius of curvature of these tracks is too severe to support substantial rail traffic. These 
tracks are in the area to be remediated by Operable Unit 3, and their future viability is unknown. 

However, FEMP Track 12 (which originates from Track 1, and curves around the west side of the former 
process area and extends south) is constructed of heavyduty rail, and appears to be in excellent condition. 

Heavyduty rail weighs about 13 1 pounds per linear yard and handles the weight of OUl’s loaded gondola 
cars. However, Tracks 1 and 2 are constructed with 80 pound per yard lightduty rail. A contact at the 
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Figure 1-1 - FEMP Site Showing Existing Trackage 
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US Department of Transportation's Volpe National TransportationSystems Center indicates that 80 pounds 
per yard rail is unacceptable for loaded cars (Hay 2. This does not preclude use of Tracks 1 and 2 for 
storage of empty cars. 

1.3 Spatial and Traffic Constraints 

To comply with commitments to the public, CSXT's Shandon Yard is not used in any manner. As a result 
of environmental and locational considerations, the only areas available at the FEMP for the construction 
of new track at the FEMP are parallel to, and: 

1) South of Track 1 - Construction of the FEMP Railyard, for storage of filled and empty cars, in this 
area requires the permanent blockage of "B" Street. 

2) East and west of Track 12 - The existing grade crossing of Track 12, between the Low and High 
Nitrate Tanks, becomes part of the FEMP's primary waste haul road. OU3 assumes the 
responsibility to construct the roadbed and the warning devices necessary to cross OUl's track 
structure. It is preferable to have no new tracks crossing the road. 

The area south of Track 1 is selected for construction of the FEMP Railyard. 

1.4 Design and Operational Constraints 
- -  

This section presents the design basis for the additional FEMP trackage required for loading and storage 
of railcars. After completion of the on-site rail upgrade illustrated by Figure 1-2, the FEMP rail system 
can be described as follows: 

1) The FEMP has sufficient track to: 

(1) 
(2) 

Under normal production operations, the FEMP originates and receives unit trains using on-site 
trackage in a timely manner. 
(1) Due to public input: 

Store all of the railcars on-site in the event that operations are temporarily stopped 
Start unit train operations with a full inventory of.stored cars (Le., not be "carbound") 

2) 

a) The maximum time that railcars are on the section of the Main FEMP Spur 
outside of the Controlled Area is about 36 hours. 
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Figure 1-2 - Proposed FEMP Rail Facilities 
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3) 

4) 

5) 

z 

- 016  

b) CSXT does not use its Branch Line trackage, in the vicinity of the FEMP, for 
switching operations in order to deliver and remove unit trains of empty and filled 
cars on the same day. Therefore, empty cars arrive at least one day after a unit 
train of filled cars has departed. This involves "deadhead" (i.e., without cars) 
CSXT locomotive traffic along the Branch Line. 

The FEMP achieves these mandates by using a %yen1 to allow a small locomotive to rapidly 
transfer railcars from the FEMP Railyard tracks to the Main FEMP Spur and vice-versa. The wye 
includes the new curve, connecting the main FEMP Spur and Track 12 and the existing curve. 

From the preceding section: 
(1) 
(2) 

Existing Tracks 1 and 2 are dedicated for empty cars. 
All new track is constructed from heavy-duty rail. 

New parallel tracks (Numbers 15 et-seq.), adjacent to and south of, Track 1 ,  serve to accumulate 
loaded cars. These tracks are constructed in two phases in order to accommodate the: 
(1) 
(2) 

Start of production in FY 1998 (Tracks 15, 16 and 17), and 
Anticipated production increase in FY 2001 (Tracks 18, 19 and 20). 

The FEMP railcar loading facility-isserved by a new spur, Track 13, accessed by a switch at the 
north end of existing Track 12, immediately south of the new wye. Track 13 is west of, and 
parallel to, Track 12, and is long enough to allow three cars to project out of either the north or 
south end of the loading building. 

A similar track (Number 14), tentatively located on the east side of Track 12 is used in the event 
that it is necessary to unload railcars. This need arises if a loaded car is rejected by FEMP or 
Representative Permitted Disposal Facility (RPDF) Quality Assurance (QA). As currently 
configured, Track 14 is accessed by a switch south of the one for Track 13. 

The new FEMP track is constructed in accordance with the following guidelines: 
(1) 
(2) 

New switches are limited to those absolutely necessary. 
Crossovers, between the railcar storage tracks, are not recommended as operation becomes 
more complicated, and the potential for derailments increases. 

The first step in the design process is to determine the number of required railcars. Then, track needs to 
support the planned operation are determined. Although operational details in this paper reflect initial 
planning and are subject to change, the trackage layout is sufficiently flexible to accommodate the.needs 

0 A triangular track system with three curved legs and three switches. 
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1. 

of OU1. However, this document does not address possible rail transportation requirements of other 
FEMP operable units, and revisions may be necessary if any of these needs are defined. 

1.4.1 Density 4 

2 

3 

5 

6 

7 

For purposes of this plan, the as-loaded density of the material is 80 pounds per cubic foot. 

1.4.2 Railcars 8 

9 

Due to commitments made in public meetings, railcars are fitted with hard covers which are only removed 
to install liners and load the cars. 

The United States Department of Energy (DOE) Fernald Field Office has informally accepted FERMCO's 
suggestion that standard, medium-wall height gondola cars be acquired. Depending upon the 
manufacturer, these cars will have interior box dimensions of 52% feet length, by 9% feet width, by 5% 
feet height (FERMCO 1995). An average one-foot freeboard is the minimum achievable by a production 
'loading operation. As the wall of the recommended car type is one-foot higher than that of common low- 
wall units, about 90 tons (2240 cubic feet) of material can be loaded. 

The coupler-tocoupler 57-foot length of the recommended gondola cars is the primary factor in 
determining track needs for railcar storage at the FEMP. Shorter "high-wall" gondola cars require less 
FEMP track, but their internal wall supports prevent compliance with the commitment that the railcars be 
lined. 

1.4.3 Minimum Number of Railcars Der Unit Train 

CSXT, the originating rail, requires that a unit train's "consist"2 be at least 40 cars. In addition, pursuant 
to the requirements of 49 CFR 174.85, a spacer car is necessary to limit exposure to the train crews. The 
rails require that the spacer car be loaded to prevent it from derailing. Thus, an inert cargo will have to 
be obtained for spacer cars. 

1.4.4 Maximum Number of Railcars Der Unit Train 

The length of the train is limited by the FEMP's track for originating trains. As the Shandon Yard is not 
available, the trains must be made up along the Main FEMP Spur up to the point-of-switch for Track 2, 
as currently configured. Thus, allowing space for access of two CSXT line-haul locomotives and a spacer 
car, a maximum of about 53-gondola railcars can be dispatched by the FEMP at one time. 
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1.4.5 Production Rate 

This subsection is based upon the anticipated production rates between FY 1998 through FY 2004. The 
corresponding average daily railcar production rates (275 operating days per fiscal year) are tabulated in 
Table 1-1. 

Table 1-1 - Anticipated Daily Railcar Production 

From this table, the rationale for the recommended rail design is as follows: 

The 6.7 cars per day generation rate in FY 2004 is considered as rhe upper limit as this high 
production level only exists foFone year. No contingency will be added for more production, as 
additional funding is not expected to be received. 

3) 

4) 

The "base load" railcar generation rate is the three cars per day forecasted in FY 2000. Sufficient 
additional railcars will be obtained to afford production flexibility in response to possible short- 
notice funding increases which allow the plant to operate at a higher rate and/or more than 275 
days per year. 

The railcars should be procured, by lease or purchase, in two phases to accommodate the increased 
production rate at the start of FY 2001. Similarly, the rail infrastructure should be completely 
designed for both phases. However, construction of the second phase should be delayed until the 
purchase decision for the second batch of railcars. 

As noted in Subsection 1.6.2.1, varying the number of railcars per unit train prevents production 
increases (up about 25 per cent of the baseload) from impacting the overall unit train schedule. 
Significant production fluctuations will necessitate revision of the unit train cycle and/or number. 
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1.5' Scheduling 
2 

1.5.1 Analvtical Hold Periods 3 

4 

Two days are scheduled for completion of preliminary quality assurance testing of the material loaded into 
railcars. An additional four days are necessary to receive analytical data for the estimated 10 percent of 

5 

6 

cars which may fail the preliminary tests. 7 

1.5.2 Rail Transit Time 
8 

9 

10 

CSXT quotes a unit train round trip transit time of 11 days for the representative RPDF (Johnson, 1994). 11 

1.5.3 RPDF Turn-Around Time 
12 

13 

14 

A M a y  cycle (Day 6 through Day 9 of the aggregate 15 day off-site time) affords time for: (1) waste IS 

acceptance, (2) unloading, and (3) train make-up. FEMP Scheduling must insure that two unit trains are 16 

not at the RPDF at the same time. 17 

18 

1.5.4 FEMP Turn-Around Time 

One day is provided for the unit train to be assembled at the FEW, and another day is afforded for break- 21 

down of the unit train of returned empty cars. Furthermore, as noted in Subsection 1.4, the public opposes P . 

unit trains arriving and departing on the same day. 23 

1.6 Operation of Multiple Unit Trains 
24 

25 

26 

1.6.1 Production Start-UD 27 

28 

As noted in Table 1-2, prior to the release of approved loaded cars, the following reserves must be filled: 

1) Two days of railcar production are loaded and certified as "quality assured" at the start of the third 31 

(1) The last batches of cars to be included in the out-bound unit train are rejected by quality 33 

29 

30 

working day to provide a production reserve. This affords spare cars in the event that: 32 

assurance. 34 

35 

36 

(2) 

The third and fourth days of production satisfy the holding requirements for initial QA testing. 

CSXT refuses to accept a car due to a maintenance problem. 

2) 37 

ERAFSl WOLl :RSAPPS\RSDATA\ 0 O m w 1 4 5 \ W O S R  
. .  . .. 

10/7/95, 12:28prn, Rev. No.: A 1-8 



. 
C.' 7,. 

9 L  81 
3) A reserve of empty cars is maintained to accommodate 10 percent of four days' production that 

may fail the initial QA tests. The need for this reserve will be periodically reviewed during the 
course of the project. 

When the production reserve is drawn down, it must be replenished by increasing daily production. A 
reserve must be maintained when the unit trains are at, or near, the 4O-car minimum; the reserve is not 
mandatory when longer trains are shipped. 

1.6.2 Unit Train ODerations 

1.6.2.1 Operating Flexibility 

FERMCO has establishedthat rail options involving DOE-ownedAeased cars ind unit trains offer increased 
safety and security over use of the rails' regularly scheduled freight service in which cars: 

1) Sit unattended on sidings waiting for next train 

2) Are switched from one train to another in various yards while transiting to and from the RPDF 

3) Are scattered across the country, and subject to unauthorized appropriation to other service in the 
event of local car shortages 
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Table 1-2 - Unit Train "Consist" and Trackage Requirements 

Storage track needed if the following tracks are 
used: 

Tracks 1/2 (3,200'): 

Tracks 1/2 and Track 12 (1,250'): 

l?isd Years: 1999 and 2OOO 

Production Surge Spare Cars: 19 0 35 

FEW Spacer Cars: 2 2 3 

Total Number of Railcars Needed: 130 130 190 

Total Feet of Storage Track Required: 7,426 10, 

4,226 7,654 

2,976 6,404 

,2003 and 
04 

Maximum 
Rate with 
190 cars 

6.7" 

3 

53 

15s 

12 

0 

13 

3 

0 

3 

190 

554 

Production rate for FY 2000. 

Production rate for FY 2004, the last year of the project. 

2 -  
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In addition, unit train service reduces the project cost due to: 

1) A discount afforded to this type of traffic by the rails 
2) Faster transit time which maximizes utilization of railcars 

The primary disadvantages, from an operating perspective, are that: 

1) Schedulingproblems "ripple" through the transportation system. The ripple effect may increase 
over time and distance from the source, particularly with multiple unit trains. 

Production surges must be accommodated. 2) 

These problems may be addressed by varying the trains': (1) scheduling and/or (2) consist. The first 
method involves constantly changing the schedule for unit train departures. CSXT shows a willingness 
to be somewhat flexible in this matter, but requires a one-week advance notice of schedule changes. The 
recommended solution is to establish a unit train operating schedule for the lowest anticipated production 
rate and respond to surges by increasing the number of cars. As noted in Subsection 1.7, the FEMP's rail 
system is designed such that 53-car unit trains could be originated. 

1..*6.3 Total Number of Railcars Reauired 

Table 1-2 summarizes railcar and track requirements for various production scenarios. 

As-noted in Subsection 1.4.5, the FY 2000 production rate is a minimum rate case, and accommodation 
would be necessary for production surges. The FY 2004 production is considered as an upper "cap." 
Table 1-2 is the basis for recommending that railcars be procured in two phases: 

1) Phase I: Lease/purchase 130 railcars (valued at $7.2 million on the basis of a unit cost of 
$55,000 FERMCO 19951) for delivery in the first quarter of FY 1998. 

an additional 60 cars to be received in the last quarter of 2000. 

Cost reduction efforts include: - 

1) Performing a lease versus purchase analysis for new cars 

2) PhaseII: If funding materializes to support a substantial production increase, lease/purchase 31 

32 

33 

34 

35 

36 

37 

3a 

39 

40 

2) Preparing a solicitation to determine the availability of a uniform fleet of used riL.:ars in goo1 
condition 

1 
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1.7 FEMP Storage Track Requirements 

The installation of new storage sidings (Tracks 15 ef.seq.) is subject to the constraint that the FEMP have 3 

sufficient track to store all railcars in the event that operations were to be suspended due to: 4 

1) Funding problems 6 

2) Seasonal weather disruptions 

In addition, car storage on the Main FEMP Spur is impractical, as this would block the FEMP's ability 
to originate unit trains upon resumption of production. 

Sidings derived from, and parallel to Track 1, are configured as a "ladder track" - a series of switches 
which provide access to several parallel dead-end yard tracks. If all of these stub tracks terminate at a 
common boundary, such as the on-site cell, each successive stub will be shorter than the previous one. 
For Number 8 turnouts: 

1) The offset distance between the points of switch for successive spurs is 112 feet. 

2) Tpe closest point of approach of a railcar on a spur to the point of switch is 112 feet, due to offset 
requirements to eliminate interferences between railcars on adjacent tracks. Furthermore, the 
usable length is further reduced by a SO-foot minimum buffer space at the end of the'track. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

On the basis of Table 1-2, Table 1-3 presents the FEMP's FY 2004 storage track needs if the 4,450 feet 
of track afforded by existing Tracks 1,2,  and 12 are used. 
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Table 1-3 - Proposed Minimum New FEMP Spur Tracks for FY 2004 Production Rate 
(Car Storage on Tracks 1, 2 and 12) 

1 

2 

' Track No. Spur Total Usable Trackage, I Additional Required Footage 6,404 
Length, Feet Feet 

3 

15 

16 

17 

18 

19 

20 

1,650 1,488 4,9 16 

1,538 1,376 3,540 

1,426 1,264 2,276 

1,314 1,152 1,124 

1,202 1,040 84 

1,090 928 0 

Track No. 

15 

16 

17 

4 

Spur Total Usable Trackage, , Additional Required Footage 
Length, Feet Feet 

2,976 

1,650 1,488 1,488 

1,538 1,376 112 

1,426 . 1,264 0 

11 
.&<!. 
~ h i L  In view of funding uncertainties, this is an excessive amount of storage track to construct at one time. 12 

13 . 
:$.g;L; 

6 .YZ Accordingly, it is recommended that the FEMP embark on a two-phase program to procure railcars and 14 

install the required track as follows: 

1) Phase I - FY 1998 through FY 2000 production. 
I:. 
'f-" 

+ 
2) Phase II - FY 2001 through FY 2004 output. 19 

P 

21 

22 

23 

24 

25 

Table 1-4 presents the trackage requirements for Phase I if Tracks 1, 2 and 12 are used. 

Table 1-4 - Proposed New Phase I FEMP Spur Tracks for FY 1998-2000 Production Rate 
(Car Storage on Tracks 1, 2, and 12) 
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Tracks 15 and 16 almost satisfy the minimum F E W  railcar needs. Track 17 is needed for storage of cars 
held for analytical clearance. The origination of 53-car unit trains will require a crossover, as discussed 
in Subsection 3.2.3.1. 

In addition to the above-noted track, Phase I also involves: 

1) 
2) 
3) 
4) 
5) 
6) 

Inspection of the Main FEMP Spur and the FEMP trestle (upgrading, if necessary) 
Inspection, upgrading, and east extension, of Tracks 1 and 2 
Construction of the new curve to connect the Main FEMP Spur with Track 12 
Construction of Tracks 13 and 14 
"Upfront cost" (to be credited) for rebuilding CSXT Shandon Yard switches 
Construction of support facilities noted in Section 2 

Cost reduction efforts focus on availability/procurement of: 

1) Heavy-duty "relayer" rail, at favorable pricing, from CSXT's former Shandon Yard 

2) Rail from the abandoned southern section of Track 12 for the construction of the new curve-in 
from the Main FEMP Spur to the north end of Track 12 

3) The car bumpers, at the ends of abandoned FEMP stub spurs, for "recycling" 
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SECTION 2 1 

2 

SUPPORT FACILITIES 3 

2.1 Loading Building 5 

4 

6 

This building and the following facilities are not included in this program as they are considered to 7 

comprise the processing plant "package" to be designed by PARSONS: 

1) Railcar mover 10 

8 

9 

2) Railcar scale 

3) Computer and software for automated shipping document preparation 

4) 

5) 

Railcar washing and spent fluid management 

Radiological monitoring and analytical equipment for determining railcar: 
(1) 
(2) Removable contamination 

&? 

6 AP- zy 

Total fixed and removable contamination 

6) Dust control 

16 

17 

18 

19 

P 

21 

zz 

23 

2.2 Railcar Unloading 24 

25 

This area is supported by Track 14. The facility affords access for equipment to remove material from a 26 

railcar and load the waste into a container or truck for return to the OU1 processing area. The entire 27 

working area, including the track, is hard surfaced. No other provisions are included. 

2.3 Radiological Control Point and Final Car Wash 

28 

29 

30 

31 

This structure, slightly longer than one railcar, is similar to the enclosure over the main vehicular access 32 

point to the FEMP Controlled Area. No provisions are included in the scope of this work package for 33 

laboratory facilities involving radiological detectiodcounting instrumentation. 34 

35 
\ 

If time-consuming tests are required, prior to the release of the loaded railcars, the radiological personnel 36 

will have to "field perform" the required monitoring/sampling of cars on Tracks 15 and 16. 37 

e 
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le 

The railcar wash station is a simple facility, exposed to the elements, and allows for optional spraying of 
railcar undercarriage, sides and cover as a "courtesy" wash. Water is collected in a diked area underneath 2 

the tracks. Additional handling of the liquid is beyond the scope of this package. 3 

4 

The suggested Iocation for this multiple-use facility is Track 1, just to the east of the northeast wye switch. 5 

6 

7 

8 

Cars are moved slowly through the structure by locomotive. 

2.4 Locomotive and Railcar Maintenance Building 9 

A three-bay building is constructed with two adjacent bays having parallel tracks along their entire length. 
This structure houses the FEMP locomotive(s) and affords simple maintenance services (e.g., lubrication 
& opposed to engine overhauls). In addition, space is available for scheduled contract-maintenance of the 
leased gondola railcars. A primary function of the facility is repairing railcar covers. To accomplish this, 
a railcar with a "bad order" cover is spotted in the center bay. The cover is removed by an overhead crane 
and placed on a dolly in the adjacent non-rail bay for work or transport outside the building. The new 
cover is moved from temporary laydown on the tracks of the other bay and placed on the car. This 
procedure may also be used to successively move covers, stacked on flat cars used for shipping from the 
vendor's plant, onto DOE'S gondola cars. 

I 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

The building includes an overhead crane of appropriate capacity for the locomotive, a fueling facility, and 21 m a  

a heated trailer with telephone and toilet facilities. Tools and other "shop" provisions are excluded from zz 
this package. An outside paved yard, with a 2-ton capacity simple overhead crane, stores covers and 23 

additional components. The crane traverses three stored covers, the dolly area outside the bay, and a 24 

laydown area for a cover removed from a car. 25 

2.5 Fencing 

The scope of this project includes: 

26 

27 

28 

29 

30 

1) Chain link fencing around: 31 

(1) 
(2) 

Both sides of the Main FEMP spur from the Controlled Area out to Paddys Run Road. 32 

A 200-foot? CSXT locomotive "enclave," just east of Paddys Run Road, with sliding gates 33 

at each end. This area isolates CSXT's equipment and crew from the site. It has a small 34 

shelter for FEMP security personnel awaiting the arrival/departure of trains. The function 35 

of this facility is discussed in Subsections 3.2.3.1 and 3.2.3.2. 36 

31 

Length to be verified during detailed design. 
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2) Radiological control fencing around Tracks 1,  2 15, 16, 17 and the balance of the Main FEW t 

Spur. 2 

3 

6 
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SECTION 3 

LOGISTICS 

1 

2 

3 

4 

3.1 Unit Train Management During Production Operations 

With respect to train origination, the number of cars released from QA must equal a predetermined 
"average" number of cars per day. A uniform production rate is not necessary, but the number of cars 
generated each day must be an integer. 

The illustrative basis for this discussion is Figure 3-1, which depicts the operating cycle from point of start- 
up (after all of the analytical and production car reserves have been established) for the FY 2000 
production rate of 3 cars per day. Under this scenario, which is considered to be the Base Load Case for 
track design purposes, 14 days are required to generate each of two minimum length unit trains (Le., 42 
cars). The following daily schedule for railcar management, based on a selected starting point on Day 15, 
complements the schedule for railcar movements described in Subsection 3.2.3.1. 

1) 

- 

Days 15 - 27: QA releases cars designated for Train 2. 

2) Day 28: QA releases last cars assigned to Train 2 which is made up on this day along the 
Main FEMP Spur. 

3) Day 29: Train 2 departs and the first set of cars allocated to Train 1 is released by QA. 
The first three cars from the Working Reserve are loaded and placed into 
analytical hold. 

4) Day 30: Three more empty cars from the Working Reserve are loaded. QA releases cars, 
filled 2 days previously, which are assigned to Train 1. 

5) Day 31: Three more Working Reserve railcars are filled. QA releases cars loaded 2 days 
previously, which are assigned to Train 1. Train 1 arrives and is'broken down. 
At the end of the day, Working Reserve cars are replenished from Train 1 cars. 

6) Day 32: Three cars are approved by QA and join the nine cars released on Days 29 
through 3 1, assigned to Train 1 .  
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DAY CARS m N i  TRAIN2 TRAN3 CAR SOURCE TOTAL EMPTY 

W O C  RESERVE CARS RESERVE CARS 
FROM TRAIN 'WORKING- Wac 'WORKING' 

0 ARRIVE 
3 3 3  
3 3 6  
3 3 9  
3 3 12 
3 3 1 5 ,  
3 3 18 
3 3 21 
3 3 24- 
3 3 2 7 '  
3 3 30 
3 3 33 
3 3 30 
3 3 39 
3 3 42 ARRIVE 
3 LEAVE 
3 
3 
3 

.3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 ARRIVE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
0 

10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3s 
38 
37 
38 
39 
40 
41 
42 
43 
44 
45 
48 
47 
48 
49 
50 
51 
52 
53 
54 
$5 
56 
57 

. 58 

. -.. 

3 12 12 
3 3 15 
3 3 18 
3 3 21 
3 3 24 
3 3 27 
3 3 30 
3 3 33 
3 3 36 
3 3 39 
3 3 42 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 

3 LEAVE 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

0 .  

3 3  
3 6  
3 9  
3 12 
3 15 
3 18 
3 21 
3 24 ' 

3 27 
3 30 
3 33 
3 38 
3 39 
3 42 

12 12 
3 15 
3 18 
3 21 
3 24 
3 27 
3 30 
3 3 3  
3 36 
3 39 
3 42 

LEAVE 

0 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

' 3  
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 - - -  . -  
0 
0 

12 
3 
3 
3 

d 3  
3 
3 
3 
3 
3 
3 
0 
0 
0 

12 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
0 
0 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
6 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
6 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
6 

9 
9 
9 
9 
9 
9 
0 
9 
0 
0 
0 
0 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
0 
9 
9 
6 
3 
0 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
6 .  
3 
0 
9 
9 
9 
9 
9 
9 
9 
8 
9 
9 
9 
6 
3 

Dark rhading indicata days whon lrainr u o  in lramif adid shading r h m  d A p  at PCDF. 
' 

. -  

Figure 3-1 - Operating Schedule for 2 x 42-Car Unit Trains (14-Day Cycle) at 
Minimum Supportable Production Rate of 3.0 Cars (270 Tons) per Day 
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7') Day42: Train 1 is made up on the Main FEMP Spur using previously released assigned 
cars and three provided by QA that day. Three empty cars from the Working 
Reserve are loaded. QA releases cars filled 2 days previously which are assigned 
to Train 1. 

8) Day 43: Train 1 departs and the Working Reserve is ?apped" as a source of cars to be 
loaded. Three cars are released from QA and assigned to Train 2. 

Usually, a repeatable cycle is developed after all of the trains have made one trip. However, a review of 
Figures 3-3 and 3-4, shows that the train is at the RPDF for 5 days, rather than the minimum of 4 days. 
This avoids having the first train leave on the same day that the second arrives and is the basis for the 
"staggered unit concept" in which time elapses between the departure of one unit train and the arrival of 
the next. This is mandated because the Shandon Yard cannot be used for train origination. 

Using the same unit train cycle, Figure 3-2 shows that production surges up to 26 per cent (3.8 cars per 
day) can be accommodated by increasing the cars in the train up to a maximum of 53. For this scenario, 
an additional nine to 12 cars are required as a working reserve to accommodate the loading of three to four 
cars per day during the 3day intervals between unit trains. 

Similarly, Figures 3-3 and 3-4 illustrate the operation of three unit trains, operating on an 8day cycle. 
Increasing the number of cars per train from 40 to 53, provides the means to support the maximum 
production rate of 6.74 cars per day in FY 2004. 

3.2 FEMP Track Utilization 

3.2.1 On-Site Storaae of 130 Railcars 

This subsection presents the plan for storing all of the railcars on the site during Phase I if operations are 
temporarily halted. 

The method for putting all F E W  cars into storage is for the site locomotive to pull/push successive strings 
of inbound cars onto: 

1) 
2) 

Existing Tracks 1 and 2 
- New Tracks 15 through 17 

Track 17 will be used in lieu of Track 12. The locomotive then proceeds into the new maintenance 
structure at the south end of Track 12. ' 

i 
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STATUS AT DAY END 

9 
10 
11 
12 
13 
14 
15 
16 

18 
10 
20 
21 
22 
23 
24 
25 
28 

28 
29 
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31 
32 
33 
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4 4 25 4 0 
4 4 29 4 0 
4 4 33 4 0 
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4 4 53 ARRIVE 4 '  0 
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Figure 3-2 - Operating Schedule for 2 x 53-Car Unit Trains (14-Day Cycle) at 
Maximum Supportable Production Rate of 3.78 Cars Per Day 
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Figure 3-3 - Operating Schedule for 3 x 40-Car Unit Trains (8-Day Cycle) at 
Minimum Supportable Production Rate of 5.0 Cars (450 Tons) Per Day 
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Figure 3-4 - Operating Schedule for 3 x 53-Car Unit Trains @-Day Cycle) at 
Maximum Supportable Production Rate of 6.7 Cars Per Day 
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3.2.2 Start-Ur, of Production 

The loading cycle involves removing stored cars from Tracks 16, 15 and 17 in succession. After filling, 
the first day's production is pushed out to the limits of the FEMP Controlled Area. More cars are added 
over time. Before the motive capacity of the locomotive is exceeded, the string of cars is pushed out to 
the east limit of the enclave near Paddys Run road, where it awaits the departure of the first unit train. 
Then the storage tracks for filled cars (Numbers 15 and 16) should be sufficiently cleared of empty cars 
so that loaded cars can be accepted. As the number of cars on site decreases, the production and analytical 
reserves are established, and a regular unit train schedule is developed to match the production rate. 

3.2.3 FEMP Track Loaistics Durina Production ODerations 

1 

2 

3 .  

4 

5 

6 

7 .  

8 

9 

10 

11 

12 

This subsection conceptualizes possible FEMP yard operations for accomplishing these railcar movements 13 

in order to ensure that the track design will serve its purpose. Modest refinements of the design may be 14 

expected. The on-site operations involve the cycling of empty cars from Tracks 1 and 2, to: 15 

1) Track 13 for loading 
2) 
3) 
4) 

Track 17 for analytical hold 
Track 14 for unloading, if necessary 
Tracks 15 and i6 for storage 

21 

During the make-up of a unit train, the FEMP locomotive moves cars from Tracks 15/16 to the Main P 

FEMP Spur for pickup by CSXT's locomotives. 23 

24 

This subsection is based upon Figures 3-1 and 3-2 which depict the upgraded FEMP track system and the 
southern portion of the former Shandon Yard. CSXT traffic on the Fernald-Cottage Grove Branch Line 26 

travels along the main Branch Line which is the westernmost track. About ?6 mile north of the FEMP n 
Spur, somewhat south of New Haven Road, CSXT's Passing Track is accessed by a switch (the North 28 

Branch Line Switch). The Passing Track is immediately east of the main line. About 'A mile south of the EI 

FEMP Spur, the Passing Track rejoins the Main Branch Line at a switch (the South Branch Line Switch). 30 

The balance of the parallel tracks is the unused Shandon Yard. After removal of the Shandon yard, the 31 

western end of CSXT's spur will be connected directly to the Passing Track. The involved switch will be 32 

referred to as "the Spur Switch." 33 

34 

A wye, which enables a switching locomotive to turn cars around by a series of movements (similar to the 3s 

"K-turn" used by automobiles), is constructed using the following as the legs: 36 

1) 
2) 
3) 

Existing curve from the Main FEMP Spur to Track 12'(the East Leg) 
New curve between the Main FEMP Spur and Track 12 (the West Leg) 
Main FEMP Spur (the Top Leg) 
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The following switches are referenced: 

1) 
2) 
3) 

The Northeast Switch accessing Tracks 1,2,  15, 16 and 17 
The Northwest Switch leading to the Main FEMP Spur 
The South Wye Switch on Track 12 

3.2.3.1 

This description of the operational scenario for train make-up involves the following steps for a production 
rate of three cars per day: 

Train Origination at the FEMP 

Dav 27 

The selected starting point for this example is Day 27 as shown by Figure 3-3: 

1 

3 

4 

5 

6 

7 

8 

9 

10 

15 

1) At the start of the day's operation, three cars are pulled out of Tracks 1 or 2, and travel west 16 

through the car wash and the radiological check point. Either, or both, of the facilities are 17 

activated if necessary. The cars continue west across the Top Leg past the Worthwest Switch and 18 

onto the Main FEMP Spur. The locomotive reverses direction and shoves the cars south along the 19 

West Leg to Track 12, and then onto Track 13 for loading. The loading operation is detailed later 20 

in this subsection. 21 e 
22 

2) About 10 QA-approved cars (the estimated maximum number of loaded cars that the FEMP 
locomotive can move), followed by an empty spacer car, are pulled out of Track 16. They move 
through the car wash and radiological control point for a predeparture check. The locomotive 
pulls the cars south, along the East Leg, onto Track 12. After the South Wye Switch is cleared, 
the cars are pushed north, across the West Leg, and onto the Main FEMP Spur. The cars stop 
immediately east of the fence currently delineating the Controlled Area. 

3) Near the end of the loading shift, the cars on the Main FEMP Spur are pushed out to just east of 
the locomotive enclave at the west end of the spur. 

4) At the end of the loading shift, decontamination and radiological checking of the three cars 
("spotted" at the start of the day in Step 1) continues in the Loading Building. 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

34 

35 

35 

31 
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1 

The first priority of each day’s rail operations is to remove the radiologically-surveyed three cars 
from Track 13, and pull them north along the West Leg onto the Main FEMP Spur. After all cars 
clear the Northwest Switch, the cars are shoved east across the Top Leg and onto Track 17 to 
begin the analytical hold period. 

Step.1 from Day 27 is repeated to position and load the next set of three cars on Track 13. 

CSXT is contacted by 8:OO a.m. to provide the standard 24-hour advance notice that a unit train 
shipment will be ready. This notice confirms the 7day notice provided earlier. 

Three empty cars removed from Tracks 1 or 2 are pre-positioned at the south end of Track 12. 
Except for a maximum of 19 spare cars for production surges needed for unit trains longer than 
42 cars (refer to Table 1-2), Tracks 1 and 2 are essentially empty of cars. 

The combined capacity of Tracks 15 and 16 is about 50 filled cars. During the balance of the 
shift, successive strings of about ten cars are pulled west out of Tracks 15 and 16. For reasons 
addressed later, Track 16 is cleared of cars before Track 15. In route to the East Leg, each string 
passes through the car wash and radiological survey point. After clearing the South Wye Switch, 
the locomotive pushes the cars north, along the West Leg and onto the Main FEMP spur. Each 
string is pushed out to, and coupled with, the cars staged east of the locomotive enclave. After 
the train is completed using the cars released that day from QA, FEMP personnel perform a 
preliminary inspection of brakes, etc. 

If the depaking unit train substantially exceeds 42 cars, it will block the wye, and the last string 
of cars cannot be placed as detailed i.n Step 9. It is then necessary for: 
(1) 
(2) The locomotive to: 

Track 16 to be cleared of cars, and 

(a) 

@) 

(c) 

Pull the last 10 cars remaining on Track 15 to its west end so that they clear the 
crossover between Tracks 15 and 16. 
Travel east on Track 16, past the crossover switch. Upon reversing direction, the 
locomotive moves northwest onto Track 15. 
Push the last string of cars west onto the Top Leg of the wye. After the string 
passes the Northeast Switch and is coupled with the rest of the cars, the 
locomotive reverses direction. 
After clearing the Northeast Switch, the locomotive changes direction, and moves 
south on the East Leg to Track 12. 

(d) 
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Dav 29 6hiDment) 

11) Step5from Day 28 cannot be executed as there may not be sufficient room on the Main FEMP 3 

Spur, west of the Northwest Switch, for the string of three radiologically-surveyed cars to be 
removed from Track 13. Instead, the cars are pulled north across the East Leg of the wye onto 
Track 16, where the cars are temporarily spotted after clearing the switch accessing Track 16. The 
locomotive proceeds east. After clearing the crossover switch on Track 16, the locomotive 
reverses, crosses over to Track 15, moves east, and then south along the East Leg to return to the 
south end of Track 12. The three cars, pre-positioned via Step 8 from Day 28, are then pulled 
north. After clearing the Track 13 switch, the cars are pushed south into the loading building. 

4 

5 

6 

7 

8 

9 

IO 

11 

12) About one to two hours after transmitting a position notification at the Cottage Grove Yard, 12 

CSXT’s locomotives arrive on the FEMP spur, stopping just west of Paddys Run Road. 13 

14 

13) The west sliding gate of the FEMP enclave is opened by Security personnel who then stop traffic 15 

on the road. CSXT’s locomotives cross over Paddys Run Road and enter the enclave. The west 16 

gate is closed, the east sliding gate is opened, and the locomotives proceed a few feet east into the 17 

FEMP area in order to couple with the string of loaded outbound cars. The CSXT crew is 18 

provided with shipping papers for the train. This operation should only require a few minutes, and 19 

CSXT’s crew remains in the locomotive. ”a 21 

14) The west gate is opened, automotive traffic is blocked, and CSXT’s locomotives pull the unit train P 

of filled cars across Paddys Run Road and north onto the passing track where the CSXT crew 23 

performs the brake and safety inspection. CSXT accepts the unit train and departs. The 15day 24 

off-site cycle commences on Day 30. FEMP Security personnel close all gates and retire. 25 

3.2.3.2 Receipt of Empty Cars 

Continuing with the example, empty cars are received at the FEMP as follows: 

Dav 30 (1 Dav Prior to receiDt) 

26 

27 

28 

29 

30 

31 

32 

15) A 24-hour advance notice of the cars’ arrival is obtained on the basis of car tracking information, 33 

and/or receipt of notice from CSXT. This completes the 15day off-site cycle. 34 

35 

36 

37 

Dav 31 lReceiDt of Inbound Cars) 

16) One hour after FEMP’s receipt of telephoned advance notice of the train’s imminent arrival, 38 

CSXT’s locomotives pull 42 cars south from the Main Branch Line, onto the passing track via the 39 

North Branch Line Switch, and stop immediately north of the Spur Switch accessing the Main 40 
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e FEMP Spur where they are met by FEMP Security personnel. The cars are uncoupled and 1 

temporarily "staged" on the Passing Track, under supervision of FEMP Security. 2 

3 

This step, and Steps 18, 19, and 20, allow CSXT's locomotives to "runaround" the empty cars. 
CSXT's locomotives proceed south on the Passing Track, and stop just north of the South Branch 

4 

5 

Line Switch, which is then manipulated. 6 

CSXT's locomotives traverse the switch, and move south onto the Main Branch Line. The South 
Branch Line Switch is positioned to access the Main Branch Line. 

CSXT's locomotives move north on the Main Branch Line and just clear the North Branch Line 
Switch. 

The locomotives cross the switch, move south onto the Passing Track, and couple with the string 
of empty cars. 

The empties are shoved onto the Main FEMP Spur and into the site as described in Steps 13 and 
14 from Day 29. The cars are uncoupled just east of the locomotive enclave. 

CSXT's locomotives move out to the passing track and depart. 

Strings of 10 to 20 empty cars are pulled east on the Main FEMP Spur by the FEMP locomotive, 
and south onto Track 12. 

The cars are pushed north and then east onto Tracks 1 and 2. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2.2 

23 

2.4 

25 

26 

3.2.3.3. Loading 27 

Loading operations commence after Step 1 from Day 27 is completed. 

Each Day 
32 

25) The FEMP locomotive moves empty cars onto Track 13 until they can be attached to the car mover 33 

serving the Loading Building. 34 

35 

26) h e  car mover pulls the string of cars through the building until all cars, except the north car, 36 

extend south of the Loading Building. 37 

38 

27) During the day, the cars are loaded and pulled north of the loading building. 39 

40 
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'. 28) At the conclusion of each day's operation, Step 4 and Step 5 from Day 28 are initiated. 

At some time each day, the QA-approved cars are moved from the analytical hold track to Tracks 15 and 
2 

3 

16. 4 

5 
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LETTER REPORT 

Off -Site Rail Upgrades 

In support of the OU1 remediation efforts, it has been determined that there are various off-site rail 
improvements which shall be implemented before any OU1 wastes can be shipped by rail from the 
FEMP. The nature of the improvements, the need for the improvements, and a path forward are 
provided in the following subsections. The focus of these improvements is the CSX Transportation, Inc. 
(CSXT) Branch Line between the FEMP and Cottage Grove, Indiana, which is depicted on Figure 1. 

1 .o Track Conditions 

Through various interactions with the public, numerous concerns surfaced concerning the condition of 
the rail tracks along the Branch Line. Specifically, concerns were identified for conditions such as track 
blockages, tracks in bad shape (including loose spikes), blocked and/or washed out culverts, vegetation 
along the track, drainage problems threatening the structural integrity of the track, etc. 

It is the responsibility of the rail to ensure compliance with Federal Railroad Administration regulations 
and that the tracks and related structures used by the trains are in good repair. It is also the responsibility 
of the rail to maintain safe and sufficient crossings where a street, lane, public road, or highway crosses 
the railway track. DOE does not have enforcement authority over the rail. However, DOE will require 
the rail to document its compliance with regulations and laws prior to shipment, and will require, upon 
request, that the rail document its ongoing compliance. In this way, DOE will be satisfied that the tracks 
and surrounding structures are in a condition suitable to support safe shipping of OU1 wastes before 
shipping commences. 

2.0 Shandon Yard 

This switch yard parallels CSXT’s Branch Line at the junction of the FEMP spur. Shandon Yard will 
not be used as a staging area for unit trains. 

Planned improvements to this yard are limited to the construction of a switch connecting the FEMP spur 
directly to the CSXT Branch Line to facilitate the movement of railcars into and out of the FEMP. 

3.0 BridgedTrestles 

Based on information provided by CSXT, trains en route from the FEMP to Cottage Grove will cross 
five bridges/trestles of varying ages, and of wood or wood/steel construction. These structures have 
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CSXT B R ~ N C H  LINE 
TRESTLE UPGRADES 

SULE 1- = . bad2rm*.  

Figure 1 - CSXT's Branch Line from the FEMP to Cottage Grove, IN 
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0 1 6 3  
received substantial maintenance since the time of construction and, reportedly, are adequate for current 
rail traffic. The bridgedtrestles are routinely inspected for: 

1) Track condition 
2) Superstructure 
3) Substruche 
4) Waterway obstructions (if applicable) 

CSXT has advised the FEMP that the use of the Branch Line to safely support the proposed, additional 
train traffic which will be new to this Branch Line, will require that three of the bridgedtrestles on the 
Branch Line be strengthened. Specifically, although suitable for current traffk levels, CSXT has advised 
the FEMP that these three bridgedtrestles would have to be upgraded prior to the commencement of rail 
traffic associated with this project. The three bridges/trestles, as they have been identified by CSXT 
(including their respective bridge numbers) are identified below and shown on Figure 1: 

1) Camp Run (Bridge #249) 
2) 
3) 

South WYM Road (Bridge #257) 
Bucks Run and road (Bridge #270), also known as the Okeana Trestle 

The structure of primary concern is the 846 foot long and 65 foot high "Okeana Trestle" of which 646 
linear feet is timber construction, as shown in Figure 2. Generally, the upgrade of the "Okeana Trestle 
consists of the replacement of the 646 feet of timber trestle with an open timber deck steel girder 
superstructure. The substructure will consist of steel pile bents or steel towers supported by concrete 
footings with piling. 

Upgrades to the other two bridges/trestles are expected to be minor. 

Specifics relative to the upgrades of all three of the bridgedtrestles will be defined by CSXT and/or its 
subcontractor through the design and subsequently implemented by CSXT and/or its subcontractor. .Any 
upgrades will reflect nominal disruption of the current rail traffic. 
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Construction Schedule 

. 1.8 SUMMARY 

The schedule for construction of the remedial facilities for Operable Unit 1 (OU1) is based on the 
engineering concepts incorporated into the Preliminary Design Package as identified in the Remedial 
Design Work Plan (RDW) for OU1. 

Key features of the Construction Schedule are the following: 

1) The Construction Schedule presented herein is consistent with the FEMP's I' 10-Year" Plan. The 
10-Year Plan is an integrated overall plan for the FEMP with the goal to complete the remediation 
within a ten-year period commencing in FY 1996 and ending in FY 2005. Consistent with the 10- 
Year Plan is a projected completion date for the remediation of Operable Unit 1 by the second 
quarter of FY 2005. The Construction Schedule shows that Operable Unit 1 expects to initiate 
offsite shipment of waste by July 1998. 

As the remedial design and operational planning progresses, DOE will formally identify a 
proposed start date for the processing and shipment of waste in the Remedial Action Work Plan 
(RAW). Pursuant to the approved RDWP, the RAW is scheduled to be submittql to the EPA 
on October 22, 1996. 

The schedule shows the plan for the design, procurement and construction of the first phase of 
remediation facilities for OU1 featuring waste drying at a nominal capacity of 22 tons per hour. 
Waste processing capacity may be supplemented later after initial operating experience is analyzed 
and decisions made as to the advisability and need for expanded capacity. The 10-Year Plan 
envisions the need for increased capacity via operation of a second dryer in FY 2001, although the 
need for this will be established after initial operations are evaluated. The design provides space 
for installation of additional capacity however, the activities required to install the additional 
capacity are not shown on this Construction Schedule. 

3) The Construction Schedule shows all of the construction elements required to initiate operation of 
the OU1 remediation facility. The schedule shows: 
(1) 
(2) 

(3) 
(4) Site preparation activities 

Off-site upgrade of the FEMP to Cottage Grove branch rail line 
On-site (rail) infrastructure development associated with the storage, maintenance, and 
logistics of railcar management 
Construction of the treatment facilities (dryer, shredder, material handling facilities, etc.) 
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4) The schedule illustrates that OU1 will be meeting the requirement of Section 120(e)(2) of 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) for 
commencing substantial continuous, onsite physical remedial action not later than 15 months after 
signing the Record of Decision (ROD) Le., by June 1, 1996. Pertinent to that demonstration, and 
as presented in the RDWP and as illustrated on the Construction Schedule are the following: 
(1) Construction of site preparation facilities is scheduled to commence in April 1996. These 

activities prepare the way for the installation of equipment and foundations needed for the 
plant and for the expansion of the onsite rail. 
Award of contracts for major equipment acquisition, includingthe dryer, the shredder, off- 
gas treatment system and the material handling equipment. Contract award for the 
equipment is scheduled for April 1996. 

(2) 

Additional activities which will occur during the 15-month post-ROD period are: 
(1) Design and construction of the upgrades and repairs to the bridges and trestles along the 

FEMP to Cottage Grove branch line. Award for the design portion of this work is 
anticipated in October 1995. 
Construction of support facilities (parking areas, administrative offices, change-out and 
break-out facilities) to be utilized first by the construction forces building the plant 
facilities and then by the operating personnel. The construction of these structures was 
completed in September 1995; they are now operational. 

(2) 

2.0 BRIEF SYNOPSIS OF THE CONSTRUCTION SCHEDULE FOR OU1 

The project may be divided into four distinct construction actions: (1) The repair and refurbishment of the 
Branch rail line extending from the FEMP to Cottage Grove, IN; (2) site preparation activities; (3) the 
expansion of the on-site rail based infrastructure; and, (4) the installation of the processing plant. 

Illustrated on the schedule are the design activities required to prepare the Certified for Construction (CFC) 
bid package(s). A CFC package is the technical basis for the construction contractor, who will be installing 
and erecting the equipment comprising plant and related facilities, to bid and ultimately enter into contract 
with DOE (and its okite contractor) for construction of the plant. There are four CFC packages shown 
on the Construction Schedule. A CFC package is required for: 

(1) Construction of the processing plant 
(2) Performing site preparation activities 
(3) Installing the on-site trackageafter the site preparation activities have readied the rail bed areas, 

and, 
(4) Construction of the Branch Line trestle' and bridge improvements, Le. the required offsite rail 

upgrades 
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While each of the CFC packages is important to the overall success of the project, the critical path of the 
Construction Schedule passes through the design activities leading to the issue of the CFC package for the 
processing plant. Developing and awarding this package requires that the Title 11 (detailed) design be 
complete. Completion of the Title 11 design in turn requires integration of drawings and related equipment- 
specific engineering data for major equipment items, such as the shredder, the dryer, the off-gas system, 
the buildings, and the (major) material handling equipment into the design of the balance of the processing 
plant. Early procurement of this equipment is critical to the success of the project. The CFC package for 
the processing plant then provides complete installation details for equipment, plant services and utilities. 

The acquisition of the major equipment required for construction of the processing plant therefore occurs 
in two steps. First, the engineering data and shop drawings are acquired so that the Title I1 design of the 
processing plant and the CFC package can be completed and then the authorization to fabricate the 
equipment is issued consistent with the funding allocations of the 10-Year Plan. 

Once the CFC package for the processing plant is prepared, a procurement action to bring a construction 
firm into contract is undertaken. According to the Construction Schedule, award of this contract is shown 

1 . -.. . I. . to take place in February 1997. 
1. <J . . -  
-. -< I \  

v i l e  the Title 11 Design is being finalized, notification is provided to the vendors of the equipment to 
commence fabrication. Most of the equipment required for this construction requires a relatively long lead 
time before delivery can occur. For example, for the dryer, inquiries with vendors indicate that probable 
fabrication and delivery times range from 8 to 10 months. As is shown on the Construction Schedule, the 
fabrication and delivery of the major equipment is shown to coincide with the arrival on site of the selected 

w ' - 4  

* e  
't construction contractor, fully mobilized ready to install the required foundations to set the equipment. 

For the site preparation action the engineering is expected to be completed in February 1996, with the issue 
of a CFC package. Construction (field activities) are scheduled to commence in April 1996. The site 
preparation activities are precursor actions required both for the establishment of the site grade and utility 
interconnection required for the processing plant, and for the expansion of the onsite tracks. Funding to 
support site preparation has been allocated to OU1 in FY96. 

To accokodate the expansion of the on-site rail facilities, a CFC package is scheduled for issue in May 
1996. The services of a specialty contractor to lay the trackage will be procured. Installation is planned 
to commence in October 1996. Funding to support this activity has been allocated to OU1 (per the 10-Year 
Plan) in FY97. 

- 

The final construction action presented on the schedule concerns the off-site improvements on the FEMP 
to Cottage Grove branch rail line. This placement to CSX Transportation involves contract award for the 
engineering design for the upgrades in October 1995 followed by construction of the upgrades in August 
1996. Funding for the offsite rail engineering and construction action has been provided in FY96. 
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Additional actions involving contracting with a Permitted Commercial Disposal Site for the offsite disposal 
of the OU1 waste, forming a tender (or contract) arrangement with a railroad for transporting the waste 
offsite; acquiring, either through lease or purchase, gondola type rail cars; purchasing or leasing of rail 
car covers; and, purchasing of liners all occur during the same time frame, but are not on the critical path. 

As can be seen from the construction schedule the anticipated date for operational startup is July 1998. 
As noted above the Remedial Action Work Plan for OU1 will formally identify the proposed operational 
startup date. 

3.0 ASSUMPTIONS 

1) The 10-Year Plan is based overall on the provision to the FEMP of approximately $256 Million 
in FY 1996 and $276 million, unescalated 1995 dollars thereafter (through FY 2005). 
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Department of Energy 
Fernald Environmentat Management Project 

P. 0. Box 398705 
Cincinnati , 0 h io 45239-8705 

(51 3) 648-31 55 

O B 6 3  

DOE-0084-96 

Mr. J a m e s  A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - 5 H R E - 8 J  
77 W. Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-291 1 

I(. Dear Mr. Saric and Mr. Schneider: 

OPERABLE UNIT 1 SUBMllTAL OF DRAFr PRELIMINARY ENGINEERING PACKAGE 

Reference: Letter, J. Reising t o  J. Saric and T. Schneider, "Integrated Remedial 
Planning," dated October 12. 1995. 

In accordance with the approved Remedial Design Work Plan (RDWP) for Operable Unit 1 
( O U 1  ), this letter transmits the Draft Preliminary Engineering Design for review and 
comment. The submittal contains the following seven elements identified in the approved 
RDWP for OU1: 

Plant Facilities Design Criteria Document; 

0 Plant Facilities Engineering Description; 

Equipment Specifications; 

Site Improvement Plan; 

Construction Schedule; 

Excavation Plan; and 

Transportation and Disposal Plan. 



Page 2 

The RDWP for 0 J1 also callec for the  submittal of a Site Restoration Plan. However, in 
accordance with agreements  and understandings concerning the  Integration of Remedial 
Actions a t  t he  Department of Energy, Fernald Area Office (DOE-FN), (Ref 11, an  overall 
Site Restoration Plan will be submitted pursuant t o  the  design process presented in the  
forthcoming Operable Unit 5 ( O U 5 )  RDWP. 

The DOE-FN is continuing its ongoing work to  refine and complete this design. The  EPA 
comments  will be addressed in a Comments Response Document (CRD) and incorporated 
a s  appropriate into t h e  Pre-Final Design submittal scheduled for March 21 , 1996. 

If you have any questions or comments,  please contact Dave Lojek a t  (513) 648-3127. 

Sincerely, 

FN:Hall 

Enclosure: As  S ta ted  

cc wlenc: 

K. H. Chaney, EM-4231GTN 
B. Skokan, EM-4231GTN 
G. Jablonowski, USEPA-V, 5 H R E - 8 J  
Manager, TSPP/DERR, OEPA-Columbus 
F. Bell, ATSDR 
D. S. Ward, GeoTrans 
R. Vandergrift, ODOH 
S. McClellan, PRC 
R. D. George, FERMC0152-2 
T. Hagen, FERMC0165-2 
AR Coordinator, FERMCO 

cc wlo  enc: 

C. Little, FERMCO 
M. Yates, FERMCO 

Johnny W. Reising 
Fernald Remedial Action 
Project Manager 
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Fernald Environmental Management Project 
Fernald, Ohio 

Fernald Area Office 
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October 1995 

United States Department of Energy 
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SECTION 1 1 

INTRODUCTION 
2 

3 

4 

This report reviews the excavation method and presents the waste excavation plan proposed for Operable 
Unit 1 (OU1). OU1 consists of six waste pits, a Bum Pit, and a Clearwell. The six waste storage pits 
constructed at the Fernald Environmental Management Project (FEMP) are referred to as "wet" or "dry" 
pits, depending on the state of the material at the time it was placed in the pit. A pit that received 
slurries is classified as a "wet" pit, while a pit that received dry solids is classified as a "dry" pit. Waste 
Pits 1, 2, 4, and Burn Pit are "dry" pits; Waste Pits 3, 5, and 6 are "wet" pits. 

1 .I Excavation Methods 

The review focuses on a top and bottom excavation method wherein one set of equipment is located on 
top of the pit cap to strip the cap and waste, and a second operation simultaneously completes waste 
removal from the pit bottom. Equipment operations are not planned or anticipated to occur on pit wastes. 
Operations will be from on top pit caps, on the pit bottoms, on existing berms or on constructed ramps. 

For the preferred top and bottom approach, a number of contingency measures are presented that respond 
to or accommodate unexpected waste or stability conditions. Also, various aspects of the operation, such 
as the most efficient equipment types are presented to optimize the overall approach. 

1.2 Review Methodology 

The waste excavation plan is a review and conceptualization of the top and bottom excavation approach. 
The review uses data from Pits 3 and 5 since these pits are the deepest and have the most difficult wastes 
to excavate and handle. Excavation in Pits 1, 2, 4, and in the Bum Pit will be similar to Pit 3. 
Excavation in Pit 6 and Clearwell will be similar to that of Pit 5. 

Both Pit 3 and Pit 5 (and possibly most of the other pits) are expected to contain some flowable wastes. 
However, for better efficiency in subsequent water removal steps, mechanical excavation is preferred and 
is the planned excavation method. (If there are any wastes that cannot be excavated mechanically, 
hydraulic excavation is retained as a contingency method. For waste volumes that need to be 
hydraulically excavated, pumping will be done without the addition of slurrying water.) Therefore, 
mechanical excavation is the focus of this study. To the extent possible (and the most cost effective), 
water removal is maximized in the pit area either prior to and/or in conjunction with the waste 
excavation. Pit 4 has been identified as a hazardous waste management unit. This is not expected to 
change the basic excavation methodology presented in this plan. 
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1 

1.3 Status with Respect to DEEP Information 1 

Based on the Dewatering and Excavation Evaluation Program (DEEP) information available thus far on 
the waste strengths, a review of the top and bottom excavation method has been made. Review and 
analysis of (partial results) waste strength test data from Pits 1, 2, and 3 indicates that the excavation 
faces will maintain minimum slopes of approximately 3H:lV without the need or further benefit of 
dewatering. The remaining waste strength tests, dewatering results, and the final DEEP test (which 
includes excavating ramps through the pit caps and into the wastes in Pits 1 and 3) is expected to provide 
suitable data for the final and complete acceptability of the top and bottom approach excavation method. 

The most current DEEP information, data, and status is presented in the accompanying DEEP report, 11 

3 

4 

5 

6 

7 

8 

9 

10 

"Preliminary Technical Summary of DEEP Test Data, Rev A," (PARSONS 1995a). 12 

13 

1.4 Waste Pit Descriptions 14 

15 

This section provides a general description of the configuration and origin of the contents of each of the 16 

waste pits. Narratives for this section were obtained from the OU1 Waste Pit Content Study Report (Rev. 17 

0, PARSONS 1993). The purpose of this section is to provide basic information about the construction 18 

and operation of Waste Pits 1 through 6, the Clearwell, and the Bum Pit. For additional detail, reference 19 

the above mentioned report. See Sketch SK-G-03936 at the end of this section for a plan view of the 20 

waste pits and the proposed waste processing facilities. 

1.4.1 Waste Pit 1 . 

21 

22 a. 
23 

2r1 

The waste pit footprint is oval, and the pit is approximately 165 feet wide by 350 feet long by 29 feet 3 

deep. The bottom of Waste Pit 1 slopes approximately 1 foot from the east to the west side. Four feet 26 

of low permeability materials was placed in the southeast comer of Waste Pit 1. A sump area, lined with n 
approximately 6 feet of low permeability material, was constructed in the southwest comer of Waste Pit 28 

1. A trench that is 11-12 feet wide and 10 feet deep was excavated around the bottom of the waste pit 
and backfilled with low permeability material. The low permeability material used in the construction 30 

of Waste Pit 1 was obtained from excavating clay from the area which would later become the Bum Pit. 31 

The majority of the materials placed in Waste Pit 1 were dry solids including neutralized waste filter 
cakes, production plant sump cakes, depleted slag (magnesium fluoride), scrap graphite, contaminated 
brick, and sump liquor. The following materials were routinely dumped into Waste Pits 1, 2, or 3: 
trailer cake from Plant 8, neutralized filtrate from uranyl ammonium phosphate cake from Plant 8 
(including sump liquor), General Sump slurry from the Ore Refinery (including neutralized raffinates), 
broken graphite molds from Plant 5 ,  chemical feed sump residues from the Water and Boiler Plants, hand 
cleaned and moistened residues by the residue crew, and cooling water from heat treating operations in 
Plant 6. The feed sump residues from the Water and Boiler Plants and cooling water from the heat 

32 

33 

34 

35 

36 

37 

38 

39 

40 

treating operation were disposed of using a tank truck. The hand cleaned and monitored residues were 41 
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disposed of with the use of a truck. Rainwater from the pipe trench in the K-65 area was pumped into 
the south end of Waste Pit 1 through an existing pump. Waste acid filter cake from Plant 8, depleted 
C-liner from the Storage Pad and Plant 5, and sump cake from Plant 7 were disposed of in Waste Pit 1. 

1 

2 

3 

1.4.2 Waste Pit 2 

The Waste Pit 2 footprint resembles a six-sided polygon, and the pit is approximately 190 feet wide by 
270 feet long by 23 feet deep. In the southern portion of the waste pit, a small, spring fed pond existed 
with a typical water elevation of approximately 574 feet. The pond was drained and the pit was 
constructed by excavating a basin into the existing native clay. At the north end of the pit, trees, stumps, 
and roots were removed from the bottom of the pit and the area was backfilled with clay to construct an 
impervious pit. The pit was lined with a compacted, on-site native clay layer. The pit bottom and 
interior side slopes were lined with 4.5 feet of low permeability material. The low permeability material 

8 

9 

10 

11 

12 

13 

used in the construction of Waste Pit 2 was obtained by excavating material from the location of the 14 

future Bum Pit. 15 

16 

Waste Pit 2 was primarily used as a dry pit, but some wet materials were placed in the pit before Waste 17 

Pit 3 was constructed. Waste Pit 2 was filled with semi-liquid, filter cakes, sump liquor, and other 18 

aqueous liquids. Waste Pit 2 received dry solids mainly consisting of neutralized waste filter cakes from 19 

the production plants, depleted slag, scrap graphite, contaminated brick, and sump liquor. 

1.4:3 

The pit resembles an irregular oval and is approximately 450 feet wide by 720 feet long by 42 feet deep. 
Waste Pit 3 was constructed by excavating into an existing low permeability material to an approximate 25 

elevation of 548 feet. The west berm was constructed approximately 20 feet above the 1958 ground 26 

surface. The north side of Waste Pit 3 had no berm. The east side was formed from the west sides of 27 

Waste Pits 1 and 2. The sides of Waste Pit 3 were constructed with a 1.5H:lV interior slope and lined 28 

with 12 inches of clay. Some of the excavated soil was used to form the west wall of the pit. Layers 29 

of 6- to 8-inches were placed on the sides and compacted with a sheepsfoot roller. A natural layer of low 30 

permeability material forms the bottom of the pit. Additional clay material was not placed in the bottom 31 

of the pit. Spoil areas for the construction of Waste Pit 3 were located due north of the pit and west of 32 

the pit; topsoil was placed further north of the pit. The spoil area due north was. graded to an 33 

20 

21 

Waste Pit 3 22 
- _  

23 

approximate elevation of 575 feet. 34 

35 

From 1959 to 1968, Waste Pit 3 was operated as a wet pit for use as a settling basin. Waste Pit 3 was 36 

divided into three sections. In August 1959, only one third had been designated for use. This portion 37 

of Waste Pit 3 was designated to receive slurries from the Ore Refinery and the Recovery Plant. Material 38 

was not to be dumped here until Waste Pit 2 was filled. The majority of the wet material Waste Pit 3 9 

received was lime-neutralized radioactive raffinate concentrate from Plant 8 and the General Sump. The 40 

neutralized waste slurry was received through an inlet pipe at the north end of the pit. The solids settled 41 
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in the pit, while the supernatant liquid flowed through weirs at the south end of the pit into the Clearwell. 
Contaminated rainwater from the Bum Pit area was pumped into the north end of Waste Pit 3 with the 
use of a portable pump. The slurries from the Ore Refinery (Plant 2/3) and the Recovery Plant were 
pumped to Waste Pit 3. The solids settled out while the clear liquid passed over a weir to the Clearwell. 
In the late 1960s, an area was dug in the north end of the pit and wooden pallets were placed in this area 
and then crushed with the bulldozer. 

. 1.4.4 Waste Pit 4 

The footprint of Waste pit 4 resembles a trapezoid, and the pit is approximately 380 feet wide by 310 
feet long by 32 feet deep. Waste Pit 4 was constructed with interior side slopes of 2H:lV. Waste Pit 
4 was lined with 1 to 2 feet of low permeability material. 

Depleted uranium residues, low grade thorium residues, contaminated ceramics, and general refuse were 
discarded without treatment into Waste Pit 4. The depleted uranium residues (0.142 - 0.40 percent U- 
235) were either not suitable for remelt or it was not economically feasible to recover the uranium. 
Thorium residues were placed in the pit when it was not economically feasible to reprocess the residues. 
The ceramics were from production electric furnaces. From 1975 until 1984 the majority of the filter 
cakes from Plant 8, resulting from the filtration of neutralized raffinates and sludges accumulated in the 
General Sump tanks, and recycled slurries from Waste Pit 5 were classified as dry waste and deposited 
into Waste Pit 4. Waste Pit 4 also received process residues, trailer cakes, slurries, raffhates, graphite, 
non-combustible trash, and asbestos. Waste Pit 4 received construction rubble, crucibles, and 
contaminated asbestos. Trash, cans, drums, graphite, graphite crucible molds (13 inches in diameter and 
3 feet tall), solid abrasive materials, uranium metal, magnesium fluoride, concrete, ceramics, drummed 
residues of uranium materials, pyrophoric chips and fines, concrete, thorium, and asbestos were deposited 
in Waste Pit 4. At least 100 drums were deposited on the west side of Waste Pit 4. From 1980 to 1983 
barium chloride was disposed of in Waste Pit 4. Between May 1981 and April 1983 Waste Pit 4 received 
approximately 23,500 pounds of low-level radioactive waste containing barium chloride heat treatment 
salt. 

. 

1.4.5 Waste Pit 5 

The footprint of Waste Pit 5 is rectangular, and the pit is approximately 820 feet long by 240 feet wide 
by 30 feet deep. The pit extends about 15 feet above the original grade on the south side and 14 to 20 
feet above grade on the north side. The pit was lined with a 60-mil thick Royal-Seal ethylene propylene 
diene monomer (EPDM) Elastomeric Membrane. Seepage was encountered during excavation of the 
pit. The areas where seepage occurred were over excavated and filled with clay prior to installing the 
liner. 
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0 1 6  
The bottom elevation of Waste Pit 5 is 560 feet at the east side and 558.5 feetat the west side. Waste 
Pit 5 was constructed with interior side slopes of 2.5H:lV. The top of the waste elevation is 
approximately 588 feet. Hence, the maximum depth of waste is approximately 30 feet deep. 

Waste Pit 5 was placed in service on October 21, 1968. Liquid wastes-from all of the plants were 
pretreated and then sent to the General Sump. At the General Sump, thorium wastes were co-precipitated 
with barium carbonate and aluminum sulfate to reduce the-activity of the Ra-228, and then pumped to 
Waste Pit 5. Uranium wastes were treated at the General Sump with CaO to adjust the pH to obtain a 
maximum precipitation of the radioactive material, and then pumped to Waste Pit 5.  Until 1984 sludges 
which settled in the General Sump were sampled and, if the total content of radioactive materials was 
within pre-set allowable discard limits, the sludges were sent to Waste Pit 5 .  All of the liquid waste 
entered Waste Pit 5 through a pipe in the eastern end of the basin. The uranium and thorium containing 
solids settled out and remained in the pit while the supernatant liquor overflowed through an effluent 
tower in the southwest end of the pit where it subsequently flowed to the Clearwell. Waste Pit 5 also 
received neutralized raffinate settled solids, slag leach slurry, sump slurries, and lime sludge from Plant 
213 and Plant 8. 

1.4.6 Waste Pit 6 

Waste Pit 6 is square with each side approximately 210 feet long. It is approximately 24 feet deep. 
Waste Pit 6 was constructed in the same manner as Waste Pit 5 and was also lined with a 60-mil EPDM 
liner. The bottom elevation of Waste Pit 6 is 560 feet, and the elevation of the top of the waste is 
approximately 580 feet. Therefore, the depth of the waste material is approximately 20 feet. a 
Waste Pit 6 received non-coarse, non-pyrophoric solid wastes including depleted slag, green salt, filter 
cakes, and process residues. Excess rainwater that collected in Waste Pit 6 was pumped to Waste Pit 5 
and then discharged to the Clearwell. Material was bulldozed or clam-shelled into the waste pit. 
Depleted sump filter cake from all of the plants, fine depleted slags, decladding "blue" water, and heat 
treated quench water were deposited into Waste Pit 6. 

0 

1.4.7 Burn Pit 

The Bum Pit was used to bum materials such as laboratory chemicals, combustible materials (including 
pyrophoric and reactive chemicals), oils, and low-level contaminated combustible material. The Bum 
Pit was also used to bum cafeteria debris, cans, napkins, and skids when the Sewage Treatment Plant 
incinerator was inoperable. 

1.4.8 Clearwell 

The footprint of the Clearwell resembles a trapezoid, and the pit is approximately 200 feet long by 180 
feet wide by 27 feet deep. The east, west, and south side of the Clearwell were constructed with a 
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1 SH: 1V interior slope; while the north side was constructed with a 2H: 1V interior slope. All of the 
sides were lined with 12 inches of clay. 

The west. berm was constructed approximately 20 feet above the 1958 ground surface. The n0 .d  side 
is adjacent to the south side of Waste Pit 3. The east side was formed from the west side of Waste Pit 1. 

! 

The Clearwell was constructed by excavating into an existing low perm&bi€ity material to approximate 
elevation of 548 feet. Additional clay material was not placed in the bottom of the Clearwell. There is 
approximately 11 feet of decant solid waste in the bottom of the Clearwell. 

The Clearwell received surface water runoff from all of the pits and liquid from Waste Pits 3 and 5. The 
Clearwell was used as the final settling basing before water discharged to the Great Miami River. 
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SECTION 2 

CRITERIA AND ASSUMPTIONS 

2.1 Criteria 

The following criteria were considered in the evaluation. 

ODerator Safetv - Variation in waste composition and soil conditions make excavation operations 
less predictable. Personnel and equipment maintain a safe distance from excavated slopes in the 
pit cap and pit bottom. 

Segregation - To process waste in an orderly fashion, segregation of waste types (Le., debris, 
excessively wet material, drier materials) start at the excavation. 

Stormwater - Existing perimeter stormwater controls are kept intact. Runon into excavation 
areas is minimized to reduce the volume of water sent to treatment. Stormwater and water freely 
draining from the waste in the excavations is collected. Suspended solids are removed. 
Additional methods of pretreatment could be necessary and are being investigated. Storm and 
wastewater are transferred to the Clearwell. From the Clearwell, water is transferred to the 
Biodenitrification Surge Lagoon and then conveyed to the FEMP wastewater treatment system 
for final treatment prior to discharge. 

Note: Stormwater associated with the 11 acres for the new processing facilities will be handled 
separately. 

Process - The excavation process is designed to provide a steady stream of waste that is readily 
adaptable to variable drying and mixing rates. The drier the excavated material, the better the 
efficiency of operation. 

Reclamation - The pits are remediated in a logical sequence that permits phased reclamation to 
natural drainage. 

Infiltration - Infiltration of contaminated water from the waste to surrounding soils is minimized. 

Airborne Emissions - The release of .fugitive dust is minimized. 
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2.2 Assumptions 1 

During the evaluation of the top and bottom excavation approach, the following assurhptions are made. 
Various ongoing programs (Le., DEEP) will determine the validity of some of these assumptions. 

1) Many of the waste types particularly those encountered in Pits 3 and 5 have very low strengths 
and high moisture contents. It is assumed that the waste has sufficient strength to maintain a 
workable and stable slope and that pit caps can support excavation equipment. 1nitial.DEEP 
strength data indicate undewatered wastes have adequate strength to maintain workable'excavation 
slopes. Remaining DEEP geotechnical lab data will provide the final information for estimation 
of stable slope configuration. However, recommendations for slope adjustments in the field are 
to be made at the discretion of a qualified and competent field geotechnical engineer. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

2) The potential for gas and particulate airborne emissions at the pits is assumed to exist. It .is also 14 

assumed that these emissions are manageable and controllable to acceptable levels with readily 15 

available measures. Additional study during future stages of plan development will determine 16 

the validity of these assumptions. 17 

18 

3) It is assumed that blending (for material characteristics) of waste, as a part of the excavation 19 

operations, commences at the excavation. 20 

21 

4) Equipment support system control for the operator (such as air supplied enclosed cab) and/or 
personal protective equipment requirements are assumed to be the same at the top and at the 
bottom of the pits. 

5 )  The FEMP wastewater treatment system is assumed to be able to handle the quantity of storm 
and wastewater from the OUl construction area and operating facility. (The quantity of water 
will be determined during detail design). Temporary storage of storm and wastewater may be 
required and will be based on the 25-year, 24-hour storm. Waste Pit area storm and wastewater 
is managed separately from storm and wastewater in the waste processing area. Both streams 
ultimately enter the Biodenitrification Surge Lagoon for treatment by the FEMP wastewater 
treatment system. 

2-2 . 
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SECTION 3 1 

PIT EXCAVATION SEQUENCE 
2 

3 

The proposed excavation sequence is as follows: Waste Pits 1,  3, 2, and 4; the Bum Pit; Waste Pits 6 
and 5; and the Clearwell (see Figure 3-1). Overlapping or simultaneous excavation of various pits 
provides the necessary waste mixing from a radiological and moisture control standpoint. Once opened, 
each waste area is excavated and reclaimed as soon as is practical. 

1) Waste Pits 1 and 3 are excavated simultaneously. This is the logical area to initiate the 
excavation. The heterogenous nature of Pit 3’s waste provides an initial representative process 
stream to the dryer. This allows for a realistic assessment of the facility’s performance and can 
determine future needs or facility deficiencies at an early phase in the remediation. Pit 3 is 
adjacent to Paddys Run and permits an orderly sequence for reclamation. Waste Pit 1 provides 
an area to egress into Pit 3’s bottom. Hence, the pits are excavated as a unit so that reclamation 
grading can direct uncontaminated runoff toward the natural drainage at Paddys Run (see 
Drawing 91X-5900-G-00133) and Subsection 5.2.1 for additional detail. 

2) During progress of Pits 1 and 3 operation and excavation, Pit 2 becomes accessible and is 
available for excavation. Material in Pit 2 is mixed with Pit 1 and 3 waste to meet the WAC 
requirements. The majority of Pit 2 is excavated from the top. A limited amount of waste will 
be removed from bottom operations. Access into the bottom of Pit 2 is obtained through the 
common berm from the bottom of Pit 3. 

3) Pit 4 is excavated next. Pit 4 excavation must precede the Bum Pit excavation to maintain berm 
stability. The Bum Pit’s limits and confines are unknown; however, they are very close to those 
of Pit 4. It is, therefore, important to excavate Pit 4 first and not risk breaching its berm in 
searching for the Bum Pit’s boundary. In this way the Bum Pit’s excavation is free to follow 
a definable site. Pit 4 waste also requires mixing to meet WAC requirements. Pit 3 and Bum 
Pit waste is available for this. The 6 foot earthen cap on Pit 4 also provides drier material for 
blending with wet pit wastes. 

4) Waste Pit 6 is excavated after the Bum Pit followed by completion of Waste Pit 5 excavation. 
Excavation within Waste Pit 5 commences early in the operation (the dashed line in Figure 3-1)’ 
but is not completed until the other areas have been reclaimed. Pit 5’s surface face is cut to 
allow water to drain from the waste. The wastewater is conveyed by sump and pump to the Pit 
5 effluent tower. Waste Pit 5’s operation is extended to permit maximum wastewater drainage 
before excavation. Also, as quantities of drier waste (including pit caps and underlying pit soils) 
become available, they are mixed with the Pit 5 wastes to keep production levels of waste product 
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high while processing the very wet materials in Pit 5. See Drawing 91X-5900-G-00154 and 40 

Subsection 5.2.2 for additional detail. 41 
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e, 

Waste 11 Pit I Volume@) (yd3) 

8163 

1.5 F&t 
Cover Below@) 

Volume (y&) Waste (yd') 

5)  The Clearwell is used as part of the stormwater management plan throughout the project; 
therefore, its reclamation is last. The Clearwell is hydraulically pumped periodically to remove 
accumulated sediments. 

1.5 - 3.0 
Feet Below" 

1 Waste (yd') Total 

Actual excavation rates (and hence, time frames) for completing each pit are tied to the capacity of the 
waste processing facilities and, in particular, the dryer. See Table 3-1 for in situ waste volumes. The 
volumes of contaminated liner and soils below the pits are unknown. The basis for CERC.LA/RCRA Unit 
1's (CRUl's) estimated treatment volume assumes liners and 1.5 feet of soils below go to the off site 
disposal facility, and an additional 1.5 feet below this go to the on property disposal facility. It is 
assumed for this estimate that the remaining soils meet the final remediation levels. The observational 
approach will be used to guide the excavation and establish the actual depths and resultant material 
volumes. 

5 j200 

2,600 

13,700 

4,700 

9,600 

Table 3-1 - Waste Pit Volumes'') 

78,800 

42,600 

334,900 

82,200 

117,100 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

3 

4 

5 

6 

~~ 

213,800 93,700 13,700 

58,200 14,600 4,700 

97,900 NA 9,600 

9,600 NA 1,900 

(I 1 I 66,700 I 1,700 I 5,200 

Clearwell 

Total 

11 2 I 33,200 I 4,200 I 2,600 

~~ 

4,300 NA 1,900 

5 14,000 114,200 41,800 

11 Burn Pit I 30,300 I NA I 2,200 

1,900 1 13,400 

8,100 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

(1) 

(3) 

Per CRUl Waste Pit Data dated September 18, 1995. 
(2) Includes waste and low permeability soils serving as pit liners. 

Approximate volume to be disposed of with the waste at the permitted commercial disposal 29 

facility. 30 

(4) Approximate volume to be disposed of at the OPDF. 31 

32 

Excavation rates are designed to meet this demand (over one shift) and be readily adaptable to increased 33 

rates if the treatment capacity is later increased. Provisions are made for stockpiling dry cap material 34 
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in the waste pit area and for a l4day waste stockpile at the facility. This will provide flexibility in 
management of overall waste processing activities. 

1 

3 '  ! 

Once soil remediation progresses to the point where the contamination levels of the remaining soils are 4 

below the final remediation levels identified in Table A-2 of Appendix A, reclamation of the pits begins. s 
Although specifics of these reclamation activities are developed as part of the OU5 design process, it is .6 

anticipated that any existing berms that meet the final remediation levels are used as backfill to minimize 7 

the use of borrow materials from other areas. It is assumed that the berm areas contain some areas of s 

contamination. Accordingly, prior to use of the berm areas for reclamation, these areas (and other surface 9 

soil areas within the OU1 boundary) will need to be excavated until the remaining soils are below the 10 

final remediation levels identified in Table A-2 (obtained from the OU1 and OU5 RODS). 11 

12 

The final reclamation plan for the waste pit area is an integral part of the overall FEMP site reclamation 13 

plan developed as a part of the OU5 design. This excavation plan only covers interim grading for free 14 

release of storm runoff to fol1ow.a general westerly flow to Paddys Run over a vegetated cover. 15 
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SECTION 4 1 

MATERIAL CHARACTERISTICS 
4 

As part of the ongoing DEEP Program and previous geotechnical investigations at OU 1, geotechnical data 
are collected to provide for engineering assessment of excavation techniques best suited to .remediation 
objectives. The following DEEP program activities are currently ongoing or interim and available data 

s 

6 

7 

has been incorporated into this evaluation: 8 

9 

1) Physical properties laboratory test results from Pits 1, 2, and 3 waste materials, including io 

consolidated, undrained triaxial shear strength tests, unit weight, moisture content, other index 11 

properties, and compaction test results. 12 

13 

2) Physical properties laboratory test results from Pits 5 and 6 waste materials including undrained 
triaxial shear strength tests onedimensional consolidation tests, unit weight, moisture content, 

14 

IS 

other index properties, and compaction test results. 16 

17 

18 

19 

3) Wet excavatiodslurry test data, including compaction and bearing tests. 

4) Dry excavation test data and evaluation. m 

An interim DEEP report (PARSONS 1995a) is included as part of this preliminary design package. The n 
interim report contains DEEP data available thus far, and once finalized will provide the basis for 23 

21 a 
- geotechnical design. Remaining data are expected to be received in late November 1995. 24 

4.1 Waste/Soil Characteristics for Excavation and Handling 26 

25 

27 

This section provides a general description of the waste materials found in the OU 1 waste pits, primarily 28 

in terms of soil material classifications. The data were primarily obtained from the OUl Remedial 29 

InvestigatiodFeasibility Study (RI/FS) and University of Cincinnati Accelerated Life Testing and 30 

Environmental Research (ALTER) testing of materials obtained from small diameter samplers (split-spoon 31 

and Shelby Tube), and bulk archived sample material from auger boring and grab sampling. 32 

33 

The mixed waste in clay lined pits at the FEMP is, in general, a fine grained physically soil-like material. 34 

Typically each waste pit is heterogeneous, and often stratified. In general, the mixed waste in the pits 35 

is similar in its grain size distribution. It is composed predominantly of silt size particles. Moisture M 

contents and limits, however, vary widely indicating that the contributing factors to plasticity and 37 

moisture holding capacity are not similar between pits. It has been found that the properties of the waste 38 

in several of the pits are affected by amorphous materials (ALTER 1994). 39 

40 
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The pits, especially the covered pits, also contain debris of various sizes. Various debris, including large 
pieces of concrete rubble, coarse gravel, planks of lumber, sheet metal, metal bands, and metal wire, 
were encountered during DEEP wet trenching with a track hoe at various locations at Pits 1, 2,fand 3. 

1 

3 

The subsections below provides a general description of waste materials from each pit. These 5 

. 6 .  descriptions are generally based on data from four reports: 
7 

1) characterization Investigm*on Study, Geotechnical Evaluation of Waste Pit Material Properties, 8 

and Boring Logs (WESTON 1988) 

Final Remedial Investigation Repon for Operable Unit I (DOE 1994a) 

9 

10 

11 

12 

3 )  Cooperative Remedy Screenings Program, Final Report (ALTER 1994) 13 

14 

2) 

4) CRUl Dewatering, Excavation Evaluation Program Waste Pits I ,  2 ,  3, Interim Report (ALTER I5 

1995) 16 

17 

The descriptions below for Pits 1, 2, and 3 have been updated to include data from the interim ALTER 18 

Report. The DEEP report in this preliminary design package summarizes data from these and ongoing 19 

laboratory testing. 20 

21 

4.1.1 Waste Pit 1 

In general, Pit 1 waste materials behave like nonplastic silts (ML) with little cohesion and low dry 
strength. Some coarse grained silty sand (SM) (with nonplastic silts) is also present. The moisture 
contents range from about 16 to 48 percent (by dry weight). 

Petroleum odor was observed for some Pit 1 samples. This indicates petroleum products may have an 
impact, aiding in its nonplastic nature and causing dried Pit 1 waste to repel water (ALTER 1994). 

A composite sample of nonplastic silt was formed from low water content, nonplastic materials (NP1) 
from Waste Pits 1 and 4. A standard compaction test of the NPl material resulted in an optimum 
moisture content (OMC) of 13.4 percent and maximum dry density (MDD) of 116 pcf, which compares 
to values for ordinary soils. A direct shear test of the remolded NP 1 material resulted in a consolidated 
drained friction angle (&) of 40 degrees at 96 percent MDD, which i s  slightly less than that expected for 
dense sand (ALTER 1994). 
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From four unit weight tests of undisturbed DEEP Shelby Tube samples; wet unit weight ranged from 38 

108.5 to 138.1 pcf; and the corresponding dry unit weight range from 74.9 to 115.4 pcf (ALTER 1995). 39 
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4.1.2 Waste Pit 2 1 

In general, Pit 2 waste materials range in behavior from nonplastic silts and sands (silt with sand, sandy 
silt, silty sand) to highly plastic silts (elastic silt, elastic silt with sand, sandy elastic silt). Some lean 
clays and clayey sands with gravel are also present. Moisture contents range from about 17 percent (lean 
clay with sand) to 320 percent (nonplastic silt with sand). Moisture content of the elastic silt materials 

2 

3 

4 

s 
6 

ranges from about 70 to 230 percent (on a dry weight basis). 7 

8 

A composite sample of elastic silt (MH2) was formed to represent MH material with lower liquid and 9 

plastic limits (typical of Pits 2 and 3). The material for this composite sample came from Pits 2 and 3. IO 

A standard compaction test resulted in an OMC of 35.4 percent and MDD of 77.8 pcf. This density is 11 

low for MH soils. A remolded, unconfined compressive strength test of the MH2 material at 96 percent 12 

MDD and +2 percent OMC, resulted in an undrained cohesion (c,) of 1468 psf with a brittle failure 13 

mode. A direct shear test of the remolded MH2 material resulted in &, of 29 degrees at 97 percent 14 

MDD (ALTER 1994). IS 

16 

From three unit weight tests of undisturbed DEEP Shelby Tube samples; wet unit weight ranges from 17 

90.0 to 13 1.2 pcf; and the corresponding dry unit weight ranged from 42.9 to 105.7 pcf (ALTER 1995). 18 

4.1.3 Waste Pit 3 20 

In general, Pit 3 waste materials range in behavior from low plasticity and nonplastic silts and sands (silt 22 

with sand, sandy silt and silty sand) to highly plastic silt (sandy elastic silt, elastic silt with sand). Some 23 

lean clays are also present. Moisture contents range from about 25 percent (silt with sand) to 197 percent 24 

.(dry weight basis). Moisture content of the sandy elastic silt material ranges from about 55 to 197 25 

percent. 26 

From four unit weight tests of undisturbed DEEP Shelby Tube samples, wet unit weight ranged from 75.7 
to 129.7 pcf; and the corresponding dry unit weights ranged from 25.5 to 110.0 pcf (ALTER 1995). 

In-place strength of Pit 3 waste from the DEEP Cone Penetrometer Test (CPT) probes and Standard 31 

Penetration Test (SPT) tests indicates very low strengths over much of the pit area (below the cap 32 

materials). Low strengths are expected to result in waste collapse at quite low natural slopes, which may 33 

present safety concerns and excavation inefficiencies due to flat slopes. Based on the relative values from 34 

interim DEEP results of three consolidated undrained triaxial shear strength tests had the following 35 

results: undrained friction angle, 9, ranged from 15 to 23 degrees with cohesion intercept of 1 to 0.7 psi; 36 

drained friction angle ranged from 32 to 33 degrees, with no cohesion (ALTER 1995). Existing data 37 

indicates that the moisture content for much of the waste (in situ conditions) is above the liquid limit, 38 

19 

21 

a 
27 

3 

30 

indicating the material could behave like a fluid. 39 
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4.1.4 Waste Pit 4 

! 
Based on ALTER data (ALTER 1994) and RI/FS data, in general, Pit 4 waste materials range in behavior 
from nonplastic silts (silt, silt with sand, and sandy silt) to lean and silty clays (lean clay with sand, sandy 
lean clay, and sandy silty clay). Moisture contents range from about 10 percent (sandy lean clay) to 62 
percent (sandy silty clay) (dry weight basis). 

4.1.5 Waste Pit 5 

Based on ALTER data (ALTER 1994), in general, Pit 5 waste material behaves as a high-plasticity elastic 
silt. The pit also contains some nonplastic silt. In general, the moisture content of the waste material 
in Pit 5 is the highest of the OU1 waste material tested. Moisture content of the elastic silt material 
ranges from about 161 to 620 percent. The moisture content of the nonplastic silt material was about 109 
to 115 percent (dry weight basis). 

Based on preliminary DEEP data, waste materials appear to be low density with extremely high moisture 
contents that do not tend to be freedraining. 

4.1.6 Waste Pit 6 

Based on ALTER data (ALTER 1994), in general, Pit 6 waste material behaves as a nonplastic to low 
plasticity silt (silt, sandy silt, gilt with sand, and silty sand). The pit also contains some high plasticity 
elastic silt. Moisture content of Pit 6 materials range from about 27 percent (silt with sand) to 425 
percent (nonplastic silt) (dry weight basis). Based on preliminary DEEP data, w&te materials appear to 
be free draining. 

4.1.7 .Burn Pit \ 

Based on RI/FS and ALTER data (ALTER 1994), in general, Bum Pit waste material ranges in behavior 
from a low plasticity silt (sandy silt) to a silty sand. Some lean clay with sand. is also present. Moisture 
content of Bum Pit waste materials range from about 25 percent (lean clay with sand) to 43 percent (silty 
sand) (dry weight basis). 

4.1.8 Clearwell 

Based on ALTER data (ALTER 1994), in general, the waste in the Clearwell contains materials behaving 
as high- plasticity silts (sandy elastic silt, elastic silt with sand), silty sand, and sandy lean clay. The 
water contents of these materials range from about 35 percent (sandy lean clay) to 72 percent (sandy 
elastic silt) (dry weight basis). 
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4.2 Potential Waste Dewatering 1 
~ 

2 

Based on preliminary review of DEEP wet trenching activities in Pits 1, 2, and 3, groundwater may be 3 

present as free standing or pore water in the waste materials and perched at the cap/waste interface, both 
of which may present problems during excavation. Perched groundwater may also be encountered at the 
excavation face at the pit perimeters. 

DEEP dewatering tests using wells have been conducted in Waste Pits 1 and 3 to evaluate the 
effectiveness of this technique to increase the strength and bearing capacity of wet pit materials prior to 
excavation. Also, trenching and ramping in Pits 1 and 3 is being conducted to evaluate excavation 
methods, waste stability and strength, and waste seepage. Thus far, based on available waste'strength 
data, stability analysis shows that safe and maintainable slopes are possible without dewatering. Also, 
flows obtained from the dewatering test wells were very low (1-2 gpm); hence their use for waste 
dewatering is not recommended. 

However, since maximum waste drainage is an objective, other dewatering techniques such as using wick 
drains, compression through surcharging (or preloading) the surface, gravity drainage through trenching, 
French drains, or other interceptor drains and sumps may be considered. These techniques and their 
application will be further developed in the final design phase. 
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SECTION 5 

OPERATION SEQUENCE 

a 

5.1 Water Management 

A key element of maintaining a workable site and reducing waste migration is water management. 
Wastewater is removed for treatment and stormwater is restricted to the extent possible from contacting 
waste. Wastewater is considered either the water currently within the waste or stormwater that has been 
allowed to come in contact with exposed waste. Retention, collection, and removal.of water draining 
from the waste is expected to be difficult. 

The existing Pit Stormwater Management System (PSMS), including the Clearwell, continues to be used 
throughout the excavation. The PSMS consists of routing stormwater and wastewater to the Clearwell 
and Building 18N (the Special Products Plant), then to the Biodenitrification Surge Lagoon and, finally, 
to treatment at the FEMP wastewater treatment system. However, due to the denuded state created by 
the excavation, selected water management features will probably need to be built, improved, and 
maintained. Approximately 15 to 20 kons/acre/year of sediment from the denuded surfaces could enter 
the water management system. Additional water management work includes temporary stormwater 
diversion berms, construction dewatering, treatment pools, and well dewatering (if feasible). Water 
management practices are maintained so that the water treatment facilities are not overloaded. 

Temporary diversion berms are constructed before excavation begins so that stormwater is intercepted 
before entering uncovered waste areas. These berms are installed, removed, and relocated, as necessary, 
as excavation progresses. See Drawing No. 91K-5900-G-00133 for concept. 

Construction dewatering is accomplished using sumps and pumps. Sump location and number is field 
determined. The sumps and wells are pumped into the PSMS. 

It is important that the sediment is controlled so that the water treatment facilities are not overloaded. 
Temporary settling pools with liners with other sediment control measures (e.g., flocculate, polishers, 
etc.) will potentially be used to reduce solids loading. Baffles are helpful by increasing detention time, 
allowing more suspended solids to settle. The settling pools' purpose is twofold. First, they reduce the 
frequency with which the Clearwell requires maintenance and removal of the settled soils, and second, 
they reduce the solids entering the wastewater treatment facilities (Biodenitrification Surge Lagoon and, 
subsequently, the FEMP wastewater treatment system). 
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5.2 Excavation Approach 

The excavation approach for Waste Pit 3 is described in Subsection 5.2.1 to illustrate the general 
excavation approach for most of the other waste areas except Pit 5, Pit 6, and the Clearwell. Pit 5 is 
expected to be the wettest waste area; therefore, additional waste drainage measures are warranted. As 
described in Subsection 5.2.2 Pit 6 excavation is similar to that of Pit 5, as is the final excavation of the 
Clearwell wastes. 

In general, lightweight, low-ground-pressure equipment is used to excavate from on top of the cap to a 
safe, maximum possible depth with safe side slopes. This initial operation strips 15 to 20 feet (more, if 
possible) of the cap and waste, and is staged to move ahead of the second operation, taking place from 
the bottom of the pit (the bottom of the waste). Low points are graded in the pit to create sumps for 
wastewater collection. Caution is warranted near the bottom of the waste so that sumps are not excavated 
into the top of the Great Miami Aquifer. Excavated dry materials are segregated and transferred to the 
process area. 

Equipment for the second operation (at the pit bottom) includes a long reach excavator working in 
conjunction with a track loader or similar front-loading equipment. Articulated dump trucks (approximate 
20 ton capacity) haul the waste to the processing area. 

The excavation operations allow for separate handling and transfer for drier wastes and soils and also for 
debris encountered in the pits. The drier materials are mixed with the wetter waste to improve 
handleability. Debris management starts with initial excavation and is more fully described in 
Appendix A and the overall Process Description (PARSONS 1995b). 

During excavation of dry materials, water sprays are used to minimize escape of fugitive radioactive 
contaminants to the atmosphere. These dry materials are excavated and transferred separately to the 
waste processing area. Dry waste, such as cap and contaminated berm material, is excavated on an as 
needed basis and is used for blending with wet waste. 

Exposed areas, other than the working face, that are not reclaimed in a timely manner are covered with 
spray membranes, herculite plastic, or other suitable protection to reduce erosion and waste migration. 
These and other stormwater control measures are maintained throughout the excavation. 

5.2.1 Waste Pit 3 

As discussed above, the 40 foot deep excavation of Pit 3 uses a top and bottom approach that operates 
from stable edges (i.e., cover, bottom, or berms). An approximately 15 to 20 foot depth of material is 
removed from the top. The remaining waste is excavated from the bottom. A benched working face, 
is used throughout the operations to maintain a safe separation between top and bottom excavations and 
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01 
to minimize slope heights. Slopes are to maintain a 3k:lV minimum steepness. Access to the bottom 
of Pit 3 is obtained through Pit 1. The sequence for this entry occurs as follows: 0 

Excavate waste at south and west sides of Pit 1 to approximate bottom elevation 562. Maintain 
stable slopes, at least 2H:lV. The stability of stable slopes in this area needs to be determined. 
Maintain 3H:lV slope at east side of Clearwell (Phase 1 on drawing 91X-5900-G-00133). 

Remove top 15 to 20 feet of waste from Pit 3 at its southeast comer. Maintain a 20-foot 
clearance from top of dike at Clearwell. These first two operations expose the pit berm shared 
by Pits 1 and 3. The actual location and configuration of this berm must be known prior to ramp 
construction and subsequent entry into the bottom of both pits (Phase 2 on drawing 91X-5900-G- 
00133). 

Construct a cut and fill ramp in the south berm of Pit 1 to the bottom at approximately elevation 
562. Ramp grades are flexible but should be kept uniform and should not exceed 8 percent. 
Construct a road into the Pit 1 bottom liner to the edge of the common Pit 1-3 berm. 
Simultaneously excavate the top 20 feet of the common berm at the point of planned entry into 
Pit 3. Point of planned entry needs to be established at a reasonable distance (approximately 120 
feet) north of the Clearwell to permit construction of slopes and road without endangering 
Clearwell. All roads are established through berms or pit bottoms and not in wastes (Phase 3 on 
drawing 91X-5900-G-00133). 

Excavate through the bottom portion of-the Pit 1-3 common berm to'begin operations from 
bottom of Pit 3 at approximately elevation 548 (Phase 4 on drawing 91X-5900-G-00133). 

See Drawing 91X-5900-G-00133 for the plan view of the above sequence. See drawing 91X-5900-G- 
00133 for section of Pit 1 ramp construction and Pit 3 benched excavation. 
1 

The areas need to be maintained and drained. Roads are crowned or pitched. Sufficient space is 
provided for ditches and sumps. Road surfaces consist of at least a layer of geotextile and gravel. 
Consideration should be given to wood Uni-Mats" at locations with more difficult soil conditions or high 
traffk areas. 

The waste conditions are quite varied and will be unpredictable. Operations will need to maintain stable 
slopes and setback distances. See Subsection 5.6 for further discussion. 

5.2.2 Waste Pit 5 

In addition to the foot or more of water over the waste, Waste Pit 5 is reported as having a significant 
amount of liquid waste. Therefore, this pit is opened early and remains open for an extended period to 

' allow drainage. The waste at the pit's southern boundary is trenched first. The open face is expected e - 
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I .  

to release wastewater. This wastewater is conveyed to the Clearwell via an existing effluent tower and 
pipe. Sump pumps and pipe will be used to keep trenched excavations dry and to convey wastewater to 
the effluent tower. After the pit has drained as much as is practical, waste excavation is anticipated to 
follow similarly to the other areas. Approximately 11,000 cubic yards of berm material needs to be 
excavated to provide a work area so that the backhoe can reach to the bottom of Waste Pit 5. See 

1 

2@ 3 

4 

5 

Drawing 9 IX-5900-G-00154 for plan and Drawing 9 1X-5900-G-00134 for accompanying sections. 6 

7 

8 The sequence for waste excavation is planned as follows: 

Widen the Pit 5 berm from 10 feet to 20 feet to permit access for excavation equipment. See 
Section A on Drawing 91X-5900-G-00134 for detail. 

Excavate waste around perimeter of pit from berm using a long reach excavator. Operator needs 
to exercise caution near 2.5H:lV berm slopes. Water will be drained from top of waste prior 
to excavation and excavations will be pumped and kept dry as possible throughout construction 
sequence. 

Construct a cut and fill ramp and bench at mid-height in existing 2.5H: 1V berm slope around pit 
perimeter. Excavation of waste will occur concurrently with this operation. The integrity and 
function of the effluent tower needs to be maintained. Hence, bench construction will not occur 
at this vicinity. The excavator will cast material from the pit to the top berm. A front end loader 
will be used to load trucks from here. This method of operation will minimize truck traffk on 
the narrow bench in the berm. 

At the end of the above operation, a mound of waste will be left in the bottom of Pit 5. The 
natural repose angle of Pit 5 waste is expected to be low. Hence, the resulting mound will 
probably be less than 10 feet in height. A ramp will be constructed on the east side of the pit 
to egress the bottom. Excavation will proceed from this ramp and progress west through the 
bottom of the pit to complete the waste's removal. It is expected'that whatever is left of the Pit 
5 EDPM liner will also be removed at this time. 

The existing water cover at Pit 5 controls radon release from the pit waste. Additional monitoring and 
surveillance at the time of dewatering will determine if any radon abatement measures are required for 
the waste. 

5.2.3 Excavation of Soils Underlvinca the Pits 

For this Waste Excavation plan, it is assumed that upper parts of the pit liners and some areas soil below 
the liners must be treated and disposed of with the pit waste. Visual observation of material 
characteristics during the excavation operations are initially used to determine when the apparent depth 
of contamination is reached (Le., limit of waste). However, following the initial cut, and at some actual 
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deeper fielddetermined depth, the contamination lessens to a level at which the soil can be disposed of 
in the planned on-property disposal facility. This delineation of contamination level and depth (and 
excavation as necessary) is initially accomplished with the use of real-time field scanning equipment. 
Additional characterization of the incrementally excavated soil will likely be necessary to assure 
confidence in meeting the on-property disposal facility Waste Acceptance Criteria (WAC) or designating 

1 

2 

3 

4 

5 

the soil for off-site disposal. 6 

7 

Similarly, at some greater depth, the soil contamination level will further lessen to the point at which it 8 

is below the final soil remediation levels identified for OU1 and OU5 and can therefore be left in place. 9 

Cleanup level confirmation sampling and site restoration is determined in a site-wide design package io 

submitted pursuant to the OU5 remedial design process. Additional detail of this soil excavation process 11 

as described in the Draft OU5 Record of Decision is presented in Section A4.1 of Appendix A of this 12 

plan. 13 

14 

For purposes of preparing this excavation plan, and for developing overall project waste and soils mass 15 

balances, assumptions are made for these contaminated soil depths. The first 1.5 feet of soil below the 16 

pit liners is assumed to be treated with the waste (and disposed of off-site) and the next 1.5 feet of soil 17 

is assumed suitable for disposal in the on-property disposal facility. Below the 3-foot limit, it is assumed 18 
-c 

the soil is acceptable to be left in place. 19 

m 

5.3 Waste Transport 21 

22 - _  

As described in Subsection 5.2, waste pits are excavated using conventional earth moving equipment such 
as extended reach hydraulic excavators and front end loaders. Approach ramps are excavated as required 2.2 

for equipment deployment and for transporting waste from the pits. During excavation, large debris is 25 

segregated from the waste based on visual observations. Waste along with some debris (that is not 26 

visually apparent) is loaded into trucks (all wheel drive articulating rear dumps) for transport to the 27 

z 

storage bins located in the waste preparation facility. 28 

29 

Large debris found during excavation is loaded into trucks and transported or possibly moved by skid to JO 

a pad at the pit side. Debris segregation and processing is discussed in more detail in Section 2.2 of 31 

Process Description and in Appendix A of this report. 32 

33 

All waste and debris is transported by all wheel drive articulating rear dump trucks. As necessitated by M 

field conditions, trucks are covered with tarp during transportation of dry materials to minimize fugitive 35 

emissions to the atmosphere. 36 

5.4 Equipment Selection Parameters 
37 

38 

39 

Conventional earth moving equipment such as front end loaders, hydraulic excavators, and all wheel drive 40 

articulating rear dump trucks are used for excavation and transport of waste and debris. As the 41 
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excavation 
material is 
of the pits, 

proceeds, excavation conditions change depending on the waste characteristics. The cap 
relatively dry and is easily excavated. However, as the excavation proceeds deeper in some 

, liquid waste will be encountered. 

Because of the varying conditions in the pits, equipment selection takes into consideration the following 
parameters. 

5.4.1 Debris Excavation 

Some of the pits (Pits 1, 2, 4, and the Bumpit) contain waste that has a high solids content. During 
excavation of these pits (and excavation of some areas of other pits), excavation equipment such as front 
end loaders and hydraulic excavators is used to excavate and segregate debris from the waste. If waste 
is deemed to be debris free it is loaded directly into trucks. However, if debris (wood pallets, concrete 
blocks, structural steel etc.) is encountered, it is segregated before transport to the feed preparation 
facility. 

5.4.2 Low Ground Pressure 

In Pits 3, 5, and 6, soft footing conditions will be encountered as excavation proceeds deeper into the 
pits. In those conditions "swamp equipment," (i.e., equipment with wide tracks suitable for low ground 
pressure) is employed. The approach ramps, as well as areas being excavated, are lined with Uni-Mats" 
(interlocking 8-foot wide, 14-foot long wooden mats), as field conditions warrant, for transport of waste 
out of the pits by all wheel drive articulating rear dump trucks. Trucks are equipped with flotation tires 
suitable for low ground pressure operations. 

5.4.3 Waste Excavation and Transfer Rates 

Pit waste excavation and transfer rates vary depending upon the moisture content of the waste. This is 
because the dryer has a maximum water evaporation capacity of 4.2 tons per hour (tph). To support 
dryer operations, excavation rates are lower for the wet pits and higher for the dry pits. 

The highest excavation rates will be for Pit 6, because, when dewatered, the contents of Pit 6 yield the 
maximum dryer throughput. An average of approximately 5,500 tons of waste per week will be 
excavated for Pit 6. Excavation operations are planned for 5 days per week, 8 hours per day. However, 
excavating operators and equipment are effective only 6 hours per day. The equipment and operator fleet, 
is, therefore, selected to support an excavation rate of 185 tph. Excavation rates for the other pits are 
expected to be less. 
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5.4.4 Excavation SloDes Stabilitv 1 

2 

During excavation of wet pits @‘it 3, the Clearwell, and Pits 5 and 6), operators must take into 
consideration the possibility of slope failure. Safe distances will be is maintained to minimize difficulties 
in case of a slump of the excavation face. Long reach hydraulic excavators are used to maintain a safe 
distance, Front end loaders are then used to load excavated waste into the trucks. Equipment (loaders 

3 

4 

5 

6 

and trucks) must also maintain adequate setback distances. 

5.4.5 Soace Limitations 9 

7 

8 

10 

In some of the wet pits space will be limited in the excavation area for equipment operations because of 11 

soft footing conditions. Equipment (loaders and trucks) are off-highway types with tight turning radii 12 

so they can be maneuvered in a limited space. 13 

14 

5.4.6 EauiDment Retrieval CaDabilities 15 

16 

There is a possibility of equipment getting stuck in areas where soft footing conditions are encountered. 17 

Excavation operations will be planned so that excess equipment is available to pull equipment out of the I8 

waste. Trucks, dozers, winches, and steel cables are made available for equipment retrieval. All 19 

excavation equipment will have features so that steel cables can be easily attached in case it has to be 20 

pulled by a truck or a dozer. 

5.4.7 Liauid Waste Retrieval 27 

Some areas of the pits are extremely wet and pumping waste is the only reasonable alternative for waste s 

retrieval. A slewing/luffing crane with long reach is required for deployment of a slurry pump for waste 26 

21 

22 

B 

retrieval. 27 

5.4.8 Stormwater Collection 
28 

29 

30 

As described earlier, stormwater is collected from excavation areas and pumped to the Clearwell for 31 

settling. Also, temporary settling pools are employed prior to pumping the water to the Clearwell. If 32 

field conditions dictate, a crane may be required for deployment of the stormwater pumps. In some 33 

instances it is possible to manually deploy the pump without a crane. In that case steel cables are attached 34 

to the pump for ease of handling. 

5.5 Minimization of Aquifer Infiltration 37 

35 

36 

38 

Water that percolates or travels over the waste to the pit bottom could infiltrate to the coarse sands and 39 

gravels of the Great Miami Aquifer. Pits 1, 2, 4, 5, and 6 bottoms are located approximately 10 feet 40 

above the Great Miami Aquifer materials. The top of the aquifer materials is approximately 547 feet 41 
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mean sea level elevation. Water levels in the aquifer are approximately 25 feet lower. If the pits are 
kept drained, no deep holes are excavated in the pit bottoms, and pit liners maintained intact as much as 
possible, the potential for infiltration is minimal and manageable. The actual depth and limits of the Bum 
Pit are not known. Pit 3 and the Clearwell have areas with 1 foot or less of separation between the waste 
and the Great Miami Aquifer. Some of the aquifer's sands may be contaminated. The extent and depth 
of contamination is not known, but will be determined during sampling and analysis after waste 
excavation (see Subsection 1.4). 

Construction will take measures to limit and minimize infiltration, especially at Pit 3 and the Clearwell. 
As mentioned previously, stormwater diversion is important because it lessens the volume of water to 
handle or possible infiltration into the Great Miami Aquifer. Covering on inactive excavation face areas 
lessens water contact with waste. The sump and pumps in the bottoms of the excavation are to be kept 
functional and maintained. A diligent and dedicated effort to remove standing water will be followed. 
Exposed sand in the pit bottoms presents the most difficult condition. Based on the site and distance from 
the working face, various techniques can be used, such as: 

1) Blend in agricultural lime, cement, or bentonite with sand to form a less permeable surface. 

2) Install perforated drain lines to intercept seepage. 

3) Geomembranes or sprayed membranes can be applied to pit bottoms that will remain inactive for 
a long period. 

4) Common clayey soil can be placed. Soil may be from above pit caps, to minimize creation of 
new or additional waste. 

Combinations of these techniques (such as combining a geomembrane with a foot of common soil) could 
prove effective. Use of additives and drains is more effective at or near the working face. Additives, 
which are especially useful in absorbing free liquids, can be broadcast and tilled in later. Care is to be 
exercised when using lime or cement, due to their acidic and alkaline natures. Bentonite, while more 
costly, is a more effective additive. 

Additional study in the later stages of design will determine the most cost-effective choices. At this time, 
sprayed membranes appear attractive from the standpoint of easy application, minimal additional waste, 
and anticipated effectiveness. However, having a selection of options is probably best suited to the range 
of conditions that may be encountered. 
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5.6 Field Conditions 

5.6.1 Flexibilitv of ODerations 

A wide array of field conditions will be encountered through a multitude of waste types. The waste 
includes wooden pallets, concrete debris, cinders, clay, sands, wet tailings, sludge, drum, metals, slag, 
graphite, process wastes, and perched water. Thickness of waste types varies drastically from several 
feet to 30 feet. Pit 5, Pit 6, and the Clearwell waste is mostly a wet consistent tailing, sludge, or 
sediment. Pit 1 is mostly non-plastic solids and debris. Pit 3 is the largest and most varied, and is 
expected to have the most difficult and uncertain conditions. The middle half or more of this pit contains 
a wet sludge or tailings ranging in thickness from 20 to 30 feet. Recent CPT and SPT test data show this 
area to have very little strength. Initial results indicate sufficient material strengths for the planned 
excavation operations. A DEEP test ramp and other forthcoming geotechnical test data will allow 
estimation of the strengths and at what slopes this material can be stable. 
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Operations and equipment will adapt to this wide array of wastes. Backhoes are readily adaptable to 16 

interchanging attachments. Buckets with "thumb," grapples, and hydraulic hammer attachments are 17 

considered standard standby equipment at the site. The majority of the pit wastes were end-dumped or 18 

pumped in. Hence, operations occur from pit caps, pit bottoms, and pit berms at reasonable setback 19 

distances from all open slopes. 20 

5.6.2 SloDe Stability 
21 

22 

23 . I,. 

Waste materials need to be able to hold a stable slope to allow the safe operation of equipment during 24 

mechanical excavation. To improve strength and bearing capacity of the material, dewatering techniques 25 

using wells, drains, or other methods may be implemented. Dewatering as part of the DEEP, using wells 26 

and dry excavation tests, is being conducted in Pits 1 and 3 to evaluate the effectiveness of this technique. 27 

Stable slopes for the different soil and waste material encountered will be determined and adhered to. 29 

Guidelines for determining slope stability for the various conditions will be addressed in the design and X) 

in the construction work plan. Continual observation is needed due to the multitude of waste types and 31 

conditions encountered. Qualified field personnel, knowledgeable about soil analysis and predictable 32 

hazards in excavation work, ultimately will determine the safe setback distance and stable slope to 33 

maintain. As with any excavation operation, the rules and regulations of OSHA 29 CFR, Part 1926, 3 

* *. 

28 

Subpart P, "Excavations," will be adhered to and followed. 35 

36 

Excavation operations from the cover will consider transitional and rotational slide failures. The cap 37 

material is composed mostly of earthen materials at a reasonable moisture and is approximately 10-feet 38 

thick at Pit 3. Excavation activities to this depth present only limited problems. Once excavation 39 

proceeds deeper than the thickness of the cap, the waste becomes exposed. In the middle of Pit 3, the 40 

waste has limited strength. Hence, toe conditions could 
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and types of slide failures. Field operations will inspect toe conditions and adjust slopes of excavation, 
or depth as necessary. Conditions at the top of the slope, such as undercutting that leaves a ledge or 
tension cracks in the soil, will be monitored. Equipment will not proceed into areas with these features. 

Pumping subgrade and other undesirable characteristics associated with soft and wet field conditions are 
expected in the pit bottoms. Equipment is to operate from an aggregate road with geosynthetics or 
equivalent platforms to reduce'the risk of sinking and tracking waste. Truck traffic and egress from the 
pit bottoms is not allowed to leave a dedicated and maintained road. Use of wood Uni-Mats" should be 
considered on difficult areas (i.e., pumping subgrade). 

5.6.3 Airborne Emissions 

The waste pit area excavation approach and methods uses conventional soils excavation equipment, 
similar to many other common earthwork and earth-moving operations. In these operations, dry soil or 
waste particles become airborne from moving vehicles or operating excavation equipment. As natural 
wind speeds increase, the dust problem increases. If wind speeds are high enough, they cause particle 
suspension and dispersion. 

A number of dust control/suppression measures are available. Because the wastes exist in a saturated 
condition, dust control measures are not expected to be required on a normal basis in the waste pit area. 
Normally the wastes remain wet throughout their excavation and transfer to the waste preparation area. 
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However, for the waste haul roads, pit areas that are open but inactive, or any areas where dusting "0 23 

becomes or has the potential to be a problem, the following types of dust control measures will be 2~ 

employed. 23 

26 

Operating controls, such as truck haul speed limits and truck bed covers, are established by field 27 

conditions. 28 

29 

30 

31 

Water spraying outside of the pits, using recycle wastewater wherever possible, is used. 

Chemical binders or moisture attractors are applied. The choice of chemical depends on whether 32 

there might be travel on the surface, whether it is an inactive area, and the required time for 33 

stabilization. 34 

SDecial Features 36 

35 

37 

Wastewater from Pit 5 is conveyed to the Clearwell via a 12-inch diameter pipe located along Pit 3's 38 

western berm. This pipe system must be relocated before this berm is used as backfill in reclamation. 39 
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SECTION 6 1 

2 

MONITORING 3 

4 

This section covers Air and Worker Safety Monitoring that will be conducted during waste pit area 
excavation operations. Ground and surface water monitoring will be implemented as part of CRUS 

5 

6 

monitoring operations. 7 

6.1 Air Monitoring Program 

Two existing air emissions monitoring programs support the OU1 remedial action; they are the Fernald 
Site Environmental Monitoring Program and the Occupational Air Monitoring Program. Both programs 
will continue to be implemented throughout the OU1 remedial action. In addition to these programs, air 
monitoring specific to OU1 emissions requirements will also be identified in subsequent more detailed 
versions of the Excavation Plan and the accompanying equipment specifications will address those 
requirements. The remedial action deliverables associated with the actual air monitoring operations will 
be identified in the Remedial Action Work Plan.. 

Radiological Environmental Monitoring continues under the Fernald Site Environmental Monitoring 
Program on a weekly basis. Data is callected during the implementation of the remedial action from air 
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monitoring stations located on site (including'four environmental air monitors in the vicinity of the waste 21 

pits), near the fenceline, and at several locations in nearby communities. The monitoring program has n 
been developed in response to United States Department of Energy Orders 5400.1 and 5400.5 and B 

2 a $2. - -  

t -  .,' ' 

10 CFR 835 and is presented in the Fernald Site Environmental Monitoring Plan, PL-1002. 24 

25 

.. . 
I f7 Additional project specific monitoring may be required based on an environmental assessment for 26 

supplemental air monitoring conducted during the remediation. Radiological Environmental Monitoring 27 

uses computer modeling to derive a maximum release estimate and off-site exposures during OU1 28 

remedial activities at the waste pits. For this modeling and release estimation, natural catastrophes (such 29 

as earthquakes) are not considered. If modeling indicates that the maximum off-site inhalation exposure 30 

due to excavation and drying of the wastes is at least 0.1 millirem (mrem)/yr., then supplemental 31 

environmental ambient air monitoring is required during remedia! activities. 32 

33 

Air monitoring is not required if modeling indicates the maximum potential off-site inhalation exposure 34 

due to the excavation and drying of the wastes is less than 0.1 mredyr. However, monitoring may still 35 

be performed during these activities to provide data on the effectiveness of engineering controls or to 36 

address public concerns. 37 

38 

Once a decision is made to monitor the remediation activities for OU1, a project specific air monitoring 39 

program is developed. The monitoring locations, frequency of filter collection and analysis, specific 40 
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analytes, etc. is determined. 
supplemental air monitoring program: 

The following elements are evaluated to develop a project-specific, 1 

2 .  3 .  

Project specific phases and activities that have the potential for radiological &r emissions, and 
the type of monitoring (continuous versus grab) that should be performed. Continuous sampling 

4 

s 

is desirable if airborne radionuclide concentrations have the potential to fluctuate widely. 6 

7 

The need for pre- and post-project monitoring. This data is necessary for comparing data that 8 

is obtained during each project. Such data are also used to verify the effectiveness of control 9 

measures. 10 

11 

The potential hazard of the materials available for release, considering both the expected 12 

quantities and relative radiotoxicities. The review of previously obtained characterization data 13 

of radionuclides in a particular component, including ratios to other non-measurable 14 

radionuclides, is necessary since the control of radionuclide releases depends on the source 1s 

available and any treatment system used. 16 

17 

The expected dispersion of airborne releases, including predominant wind directions and the 18 

degree to which the radionuclides of concern is diluted or reconcentrated in the biosphere. Air 19 

monitors generally concentrate downwind of the monitored area, but monitors in all directions 20 

are desirable. 21 

The length of time required to complete each activity that has the potential to cause fugitive 23 =e 
emissions. 24 

Representativeness. Measurements should be made at the pointdareas at which the data best 26 

25 

represent what is being released to uncontrolled areas. 27 

28 

Other remedial activities being performed at the same time. More than one project may be 29 

occurring simultaneously. Project-specific monitoring with results that can be attributed solely X) 

to one project may not be possible. 31 

32 

The radionuclides or analytes to be measured. Gross radioactivity measurements will probably 33 

be inadequate, except under the following circumstances: when gross radioactivity releases are M 

a small fraction of the off-site Derived Concentration Guide values for "unidentified" mixtures; 3s 

when ratios of specific radionuclides are sufficiently known (and constant) for which gross M 

activity measurements are truly indicative; and when radionuclide concentrations are so low as 37 

to preclude specific nuclide measurements. 

Accessibility to the air monitoring station for maintenance, filter exchange, and calibration. 

38 
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In-addition to the air monitoring network described here, Radiological Environmental Monitoring is also 
conducting environmental monitoring and surveillance of radon. This program has been previously 
documented and discussed in the CRUl Dewatering, Excavation, Evaluation Program. The radon 
monitoring program currently has several continuous radon instruments in the waste pit area. Additional 

1 

2 

3 

4 

monitors may be deemed necessary once project plans have been finalized. 5 

6 

6.2 Occupational Air Monitoring, Chemical (Volatile Organics and 7 

Heavy Metals) 8 

9 

Personnel monitoring for workers conducting activities associated with OU 1 remedial activities is io 

conducted to access exposure to volatile organic compounds (VOCs) and heavy metals. The VOCs and 11 

metals sampled for are based on air monitoring data collected during the DEEP. 12 

\* 1. 
c: .. .’ ‘1: 

t;: 

... ... 2%. 

The amount of sampling conducted is based on the task being conducted and the potential for exposure. 
This information is further defined as the remediation design is completed. 

For personnel VOC sampling, it is anticipated that personal Photoionization Detector (PID) units with 
alarming features will be used along with long term sampling equipment. 

For personnel heavy metal sampling, it is anticipated the personal sampling pumps with particulate filters 
will be used. 

In addition to the personnel monitoring, area monitoring for VOCs is conducted. The VOCs are 
monitored using PID, FID, or other direct reading portable equipment and sorbet tubes. 

At this time, the use of respiratory protection along with protective coveralls (anti-c’s) is anticipated for 
some workers on a temporary basis. Specific personnel protective equipment requirements will be 
determined when the excavation plan is completed. 

All Radiological Control air sampling that is to be performed during the excavations of the waste pits is 
intended to supply information to Radiological Engineering and Radiological Assessment (field support) 
for implementation of worker protection requirements. Radiological surveys (radiation and 
contamination) are performed to assess conditions in the work areas and are used in conjunction with the 
air sample data to determine personal protective requirements. 

The isotope of concern for the Radiological area that isolates Waste Pits 1-4, the Bum Pit, the Clearwell, 
and the Pit 5 Contamination Area is Thorium-230. The Derived Air Concentration P A C )  for Th-230 
is 3E-12 uCi/ml. The DAC for Radon-222 (in the Uranium-238 decay chain) progeny is 0.33 Working 
Levels. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

36 

39 

ERAFSl\VOLl :RSAPFSWDATA\ 
a 

OU-1 \PO-145\M-EVAL 6-3 10/19/95,3:18prn, Rev. No.: C 

oOcp9Q 



6.3 Radiological Control Air Monitoring to be Performed During OU1 
Waste Pit Excavations 

1) All personnel entering the contamination area that isolates Waste Pits 1-4, the Bum Pit, and the 
Clearwell are required to wear Personal or Breathing Zone Air Samplers (Lapel Air Samplers). 
This is required for all thorium areas and the information is used for internal dosimetry purposes. 

2) High or low volume general area air sampling (for particulates) is performed at the excavation 
sites and at the boundaries of the Radiological Areas. This data also aids Radiological Control 
in determining necessary posting requirements and ensuring proper radiological controls and 
personal protective measures for work activities. 

3) Radon grab sampling is performed in and around the excavation and at the boundaries of 
Radiological Areas. The samples are taken periodically during excavation to determine radon 
levels in worker occupied spaces and aids Radiological Control in determining necessary posting 
requirements and ensuring proper radiological controls and personal protective measures for work 
activities. 
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APPENDIX A 

MATERIALS MANAGEMENT 

1 

A. 1 Introduction 

A key aspect of the remediation activities for Operable Unit 1 (OU1) relates to the handling of materials 
excavated from the pit areas during the remedial action. The purpose of this appendix is to discuss the 
various forms of materials which can be expected to be generated through the OU1 excavation activities 
and then discuss how these materials will best be handled, with a focus on special waste handling needs. 

For discussion purposes, this appendix presents the OU1 materials management strategy reflective of 
currently delineated organizational responsibilities. Although responsibilities may change over time, this 
should have no direct relationship to the concepts presented herein. 

A.2 OU 1 Waste Streams 

Based on process knowledge and excavation activities which have taken place through the Dewatering 
Excavation and Evaluation Program, various types of materials are expected to be encountered during 
OU1 excavation activities. These materials can be separated into two categories - OU1 Processable Waste 
Streams and OU1 Special Case Waste Streams. OU1 Processable Waste Streams reflect various materials 
which are routinely processed through the OU1 waste processing facilities, while OU1 Special Case 
Waste Streams reflect wastes which, by their nature, require some special handling. This includes 
nonprocessable wastes and other special wastes that may be processed in the OU1 remediation facility 
after pre-treatment, such as size reduction. The materials identified as being a part of each of these waste 
streams are as follows: 

1) OU1 Processable Waste Streams - General sump sludge; neutralized raffinate; magnesium 
fluoride; water treatment sludge; graphite and ceramics; uranyl ammonium phosphate filtrate; ash; 
flyash; thorium wastes; and depleted residues, including: contaminated rags, paper, and 
polyethylene; dust collector bags; scrap salts (high in fluoride), including floor sweepings; 
contaminated soil, rocks, sand, brick, and ceramics; pit liners; furnace salt (solidified, 
nonchloride); dust collector residues (high fluoride, pyrophoric); dry crushed slag from furnace 
pot blowouts; partially oxidized metal (containing no metal-x fire retardant); bad reductions (no 
derbies); unrecycled slag (ball mill product); dirty prill (magnesium metal, high uranium content); 
reject U03; drum decontamination residues; magnesium oxide and magnesium zirconate from 
crucible cleanout; sludges (oily, high free metal); sludges (salt, soft, chloride); sludges (nonoily, 
low or high free metal); wet sump of filter cake (with and without oil); scrap uranium oxide 
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U,O,; chips and turnings; scrap wood/wood pallets; concrete with rebar; personal protective 
equipment; and solid metal (other than cores) U308. 

2) OU1 Special Case Waste Streams - Intact drums; oversized concrete with rebar; heavy gage 
metals; derbies; heavy equipment metals; asbestos; and transformers. 

This categorization of materials provides the basis for the remainder of the discussions in this appendix. 
It is not the intent of this appendix to discuss routine materials management activities, but rather to focus 
the discussion on special handling requirements for OU1 materials. This appendix, therefore, focuses 
on the OU1 Special Case Waste Streams which, by their definition, require special handling. In addition, 
this appendix focuses on the handling of soils, which can differ from that of the other OU1 Processable 
Waste Stream materials depending on the levels of contamination found therein. 

Figure A-1 provides a basic flow chart of material handling with respect to the OU1 Special Case Waste 
Streams. Subsections A.3 and A.4 provide discussion in support of this figure. Subsection A.4 discusses 
the management of OU1 soils. 

A.3 Derbies, Intact Drums, Asbestos, and Transformers 

Because of the nature of these materials, or the nature of materials within them, derbies, intact drums, 
asbestos, and transformers are packaged to prevent possible degradation to the environment (e.g., drums 
to be overpacked), and transported to the Fernald site's existing and ongoing Waste Management 
operation where they are handled by others in accordance with existing site procedures for such wastes. 
This includes such things as the characterization of materials in drums, draining of fluids from 
transformers, treatment of any wastes from drums, transformers, etc., as necessary, appropriate 
packaging, and shipment for disposal to Envirocare', the United States Department of Energy's Nevada 
Test Site, etc., as appropriate. 

A.4 Oversized Materials 

Certain materials identified in Subsection A.2 as waste streams are identified as such primarily because 
of their size, including oversized concrete with rebar, heavy gage metals, and heavy equipment metals. 
These "oversized" materials are categorized as such because they are not amenable or readily amendable 
to processing through the OU1 remediation facilities. This section discusses the options available for 
handling these "oversized'' materials. Consideration first focuses on the ability to send any or all of these 
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FEMP Waste Management has contracted with Envirocare for this disposal. OU1 has not yet contracted 1 

with a permitted commercial disposal facility. 37 
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materials to OU3 for management, and then discusses the path forward for those materials which are not 
amenable to the selected alternative for OU3. 

1 

A.4.1 Manacrement bv OU3 

A key component of the selected remedy described in the Record of Decision (ROD) for OU1 is that 
oversized material amenable to the selected alternative for OU3 would be segregated from OU1 waste, 
decontaminated, and forwarded to OU3 to be.managed as construction rubble. This section will discuss 
the implementation of this aspect of the OU1 remedy, through first highlighting planned OU3 remediation 
activities, and then through a discussion of the impact of this on managing "oversized" OU1 materials. 

A.4.1 .I OU3 Preferred Alternative for Final Remedial Action 

The preferred alternative for OU3, as identified in the September 1995 Draft Proposed Plan for the OU3 
Final Remedial Action, consists of selected material. treatment, on-property disposal, and off-site 
disposition. This alternative calls for the treatment of materials, if necessary, to meet waste acceptance 
criteria (WAC) for the on-property disposal facility. When treatment is not effective or if it would not 
be cost effective to apply treatment, materials are packaged and transported to an off-site disposal facility. 
All OU3 materials that remain at the Fernald site following the interim remedial action will be evaluated, 
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based on material type and contaminant levels, to determine the leastcost disposition option. m 

2* The results of the WAC development process for OU3 materials, as presented in the September 1995 n 

Draft OU3 Remedial Investigation and Feasibility Study (RI/FS) Report, demonstrate that allowable 
mass of Technetium-99 of 105 grams is the only contaminant-specific WAC which will be used to screen 
materials for on-property disposal. Of the Technetium-99 source term which the OU3 RUFS has defined 
as being subject to evaluation (i.e., with a mass of 117 grams), approximately 90 percent is from concrete 
and 5 percent is from metals (these being the two critical material categories). As detailed in the OU3 
RI/FS, the approach being proposed to meet this WAC is through the removal of surface areas of 
concrete in specified OU3 facilities, resulting in the remaining mass of Technetium-99 for disposal within 
the on-property disposal facility being 59 grams. 

The source term associated with the OU3 metals categories is not reflective of the metals themselves but 
of materials on the surface of the metals. Specifically, the OU3 RI/FS based its source term development 
on the assumption that construction metals are non-porous materials and, therefore, would not be 
contaminated at depth, regardless of the type of metal. However, contaminated metal surfaces (Le., paint 
coatings or a contaminated "film" on unpainted surfaces) are expected and would be independent of the 
metal on which it is found. 

A decontamination process will be applied to most OU3 materials during the interim remedial activities. 
Because the source term estimates discussed above do not assume removal of contaminant sources through 
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a 

decontamination, any decontamination applied to materials anticipated for on-property disposal reduces 
contaminant source terms even further. This adds another layer of conservatism in ensuring that 
groundwater protection criteria is met. 

The material categories which have the ability to be placed in the on-property disposal facility, based on 
their acceptability with respect to meeting the contaminant-specific WAC also, most likely, have size 
constraints applied to facilitate ease of material handling during placement operations in the on-property 
disposal facility. Table A-1 (Table G-2 from the OU3 RI/FS) provides size constraints developed to 
support the OU3 RI/FS for materials with potential for on-property disposal under the proposed 
alternative for OU3. OU2 design efforts for the on-property facility will establish final size constraints 
in the waste placement plan. 

A.4.1.2 Amenable Oversized Materials 

Because of its porous nature, concrete (with rebar) found in the waste pits has a stronger potential for 
.being contaminatd through continuous contact with the environment within which it has existed, and is 
impractical (if even possible) to salvage through treatment for placement in the on-property disposal 
facility. Accordingly, concrete is not amenable for hhdling by OU3 in terms of placement in the on- 
property disposal facility, but requires additional handling as discussed in Subsection A.4.2. 

Heavy gage metals encountered during OU1 excavation activities are not expected to have a significant 
amount of paint on them (this being the element of concern with respect to any Technetium-99 source 
for these materials), and, therefore, do not have any significant impact on the OU3 source term. Even 
if painted surfaces are encountered, it is anticipated that decontamination can be easily accomplished. 
Also, it is assumed that this material can be easily reduced in size, if necessary, to meet the size 
constraint aspect of the OU3 WAC. Accordingly, heavy gage metals are considered to be amenable to 
placement in the on-property disposal facility. The same'holds true for heavy equipment metals, with 
the additional provision that all internal cavities need to have residues removed and the cavities 
subsequently cleaned. If any of these materials cannot be size-reduced to meet the on-property disposal 
facility WAC, and/or if any paint coatings cannot be removed, and/or if the internal cavities cannot be 
cleaned, then this material needs to be disposed of off site, as discussed in Subsection A.4.2. 
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Table A-1 - OU3 Material Size Constraints for On-Property Disposal 1 

General for all categories 

A - Accessible Metals 

B - Inaccessible Metals 
1 

D - Painted Light Gauge Metals 

E - Concrete 

F - Brick 

G - Non-regulated ACM 

H - Regulated ACM 

Any piece I 10’ in any dimension 
Any piece < 1.5’ height 

Maximum length = 10’ 
Maximum width = 4’ 
Maximum height (including projections) = 1.5’ 

Maximum length = 10’ 
Maximum width = 4’ 
Maximum height (including projections) = 1.5’ 
Pipes with diameter 2 12“ split in half 

Maximum length = 10’ 
Maximum width = 4’ 
Maximum height (including projections) = 1.5’ 

Maximum length = 6’ 
Maximum width = 4’ 
Maximum height = 1.5’ 

Maximum length = 6’ 
Maximum width = 4’ 
Maximum height = 1.5’ 

Maximum length = 8’ 
Maximum width = 4’ 
Maximum height = 1.5’ (Bundled stacks) 

Maximum volume/piece = 27 cu ft 
For Pipes: 

Maximum length = lo’ 
Maximum width = 4’ 
Maximum height (including projections) = 1.5’ 
Pipes with diameter 2 12” split in half 
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Table A-1 - OU3 Material Size Constraints for On-Property Disposal (Continued) 

I - Miscellaneous Materials All miscellaneous materials will be compacted 
Maximum length = 8’ 
Maximum width = 4’ 
Maximum height = 1.5’ 
Rubber tires cut in half radially 

2 

Note: Material categories C (Process Related Metals), F (Brick), and J (Product, Residues and Special 
Materials) are excluded from potential on-property disposal 

Monolithic objects that are not compressible and do not contain interior void space can exceed 
the maximum size limits on a limited basis,. 

A.4.1.3 Handling of Oversized Materials for Forwarding to OU3 
J 

Heavy gage metals and heavy equipment metals need to be transported to a location where they can be 
size reduced and decontaminated. If these materials cannot be size reduced to meet the on-property 
disposed facility WAC and/or cleaned to remove all paint and residues from internal cavities, the material 
needs to be packaged for off-site shipment as discussed in Subsection A.4.2. Those materials which can 
be size reduced and decontaminated are packaged in roll-off boxes, or as otherwise directed by OU3, for 
transport to and storage at a staging area identified by OU3. 

A.4.2 Manaqement of Oversized Materials Within OU1 

As indicated in Subsection A.4.1.2, concrete with rebar is amenable for placement in the on-property 
disposal facility. If this material can be further size reduced, however, these materials can be handled 
by the shredder. Accordingly, these materials are transported to the waste preparation facility, or other 
area, where attempts are made to size reduce this material to meet the size constraints of the treatment 
process (primarily dictated by the shredder). 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Any OU1 oversized materials which fail to meet the WAC for the on-property disposal facility or which 26 

are otherwise incompatible for processing through the OU1 remediation facilities, are transported to a n 

staging area for placement in railcars for shipment to the permitted commercial disposal facility. 28 
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A.5 OU1 Soils Management 1 
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This section focuses on the extent to which OU1 soils need to be excavated, the disposition of excavated 
soils, and factors that, therefore, need to be considered relative to soils management. 

A.5.1 Final Remediation Levels for Operable Unit 1 Soils 

The selected remedy described in the OU1 ROD includes excavation of the surrounding contaminated 
soils within the OU1 boundary. In support of this, the ROD presents remediation levels established for 
both surface soils and soils beneath the waste areas, for the OU1 constituents of concern. (These levels 
are also presented in Tables 3-1 and 3-2 of the OU1 Remedial Design Work Plan.) These levels are 
protective of human health and the environment, assuming continued Federal ownership of the site as 
provided in the selected OU1 remedy. 

The OU1 ROD states that the OU1 remediation levels discussed above will be re-examined upon 
finalization of the OU5 remedy decision process. Specifically, where the final remediation level for a 
constituent established through the OU5 remedy decision process is more restrictive (Le., lower) than that 
defined in the OU1 ROD, the final OU5 remediation level will serve as the soil cleanup criteria. Table 
A-2 presents the OU1 final remediation levels for soils based on a re-examination against the on-property 
soil remediation levels identified in Table 9-2 of the August 1995 Draft OU5 ROD. 

As is evidenced by Table A-2, the OU5 levels are more restrictive in their entirety than the OU1 surface 
soil levels and, therefore, are used for all OU1 surface soil excavation. The OU5 remediation levels are 
also used for OU1 subsurface soils, with the following exceptions: 

1) OU1 levels established for Technetium-99 for subsurface soils are more restrictive (Le., lower), 
in every case, than the OU5 soil remediation level for Technetium-99 and are, therefore, used. 

2) The polychlorinated biphenyl (PCB) level established for Waste Pit 1 subsurface soils is used in 
conjunction with the Aroclor-specific OU5 levels. Specifically, in addition to remediating to the 
individual levels for Aroclor-1254 and -1260, remediation also proceeds to the extent that the 
level for all PCBs is below .78 ppm. 

Table A-2 includes only the level of 82 ppm for less leachable forms of uranium (Le., it does not contain 
the 20 ppm level for the more leachable forms of uranium). The reason for this is that according to the 
August 1995 Draft OU5 ROD, the more leachable forms of uranium are associated with soils within the 
former production area beneath the retired processing buildings. For soil exhibiting these less leachable 
forms of uranium the August 1995 Draft OU5 ROD goes on to state that the selected remedy has adopted 
an As Low As Reasonably Achievable (ALARA) goal of 50 ppm of total uranium in soil. 
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Table A-2 - Final Remediation Levels for OU1 Soils' . OCt - 0 1 6 3  1 

Final OU1 
Remediation 

Level 

2 

Constituent Constituent 
Final OU1 

Remed iation 
Level 

3 

4 

Radionuclides (pCi/g) 

Cesium-137 + Id 

Chemicals (mglkg) (Cont'd) 5 

1.4 x 10' Bromomethane 8.2 x 103 6 

Neptunium-237 + Id I 3 . 2 ~  100 I Cadmium . ' I 8.2 x 10' 

Lead-210 + 2d 

Plutonium-238 

Plutonium-239/240 

Radium-226 + 8d 

Radium-228 + Id 

3.8 x 10' Carbazole 1.2 x 10' 

7.8 x 10' Carbon disulfide 5.0 x 103 

7.7 x 10' Carbon tetrachloride 2.1 x loo 

1.7 x 100 Chlordane 1.9 x 10-l 

1.8 x 100 Chlorobenzene 3.4 x 102 

Strontium-90 + Id I 1.4 x 10' I Chloroform 

Thorium-228 + 7d 

Technetium-99" 1 3 . 0 ~  10' I ChromiumVI 

I 1.7 x 100 Chrysene 2.0 x 103 

Thorium-230 

Thorium-232 + 10d 

Uranium, total (ppm) 

2.8 x 102 Cobalt 7.4 x 102 

1.5 x 10" Copper 2.2 x 105 

8.2 x 10' Cyanide 1.2 x 105 

Dibenzo(a,h)anthracene 2.0 x loo 

Chemicals (mg/kg) I I 3,3-Dichlorobenzidine I 5.5 x 10" 11 20 

Acetone 

Antimony 

Aroclor- 1 254b 

~ ~ 

4.3 x 106 1 ,ZDichloroethane 1.6 x 10-l 

9.6 x 10' 1,l-Dichloroethene 4.1 x 10-I 

1.3 x 10" Dieldrin 1.5 x 10" 

21 

22 

23 

Barium 

Benzene 

Benzo (a) anthracene 

Benzo(a)pyrene 

Aroclor- 1260b I 1.3 x 10-1 I Di-n-octylphthalate I 1.1 x 103 I( 24 

6.8 x 104 Fluoride 7.8 x 104 26 

8.5 x 102 Heptachlorodibenzofuran 8.8 x lo4 27 

2.0 x 10' Heptachlorodibenzo-pdioxin 8.8 x lo4 28 

2.0 x lo0 Indeno(l,2,3-cd)pyrene 2.0 x lo1 29 

Arsenic 1 1.2 x 10' I Ethylbenzene I 5.1 x 103 11 25 

Benzo(b)fluoranthene 

Benzo Qfluoranthene 

Beryllium 

2.0 x 10' Lead 4.0 x 102 

2.0 x 102 Manganese 4.6 x l V  

1.5 x 100 Mercury 7.5 x loo 
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Table A-2 - Final Remediation Levels for OU1 Soils" (Continued) 

Final OU1 
Remediation 

Level 
Constituent Constituent 

Bis(2-chloroisopropy1)ether 

Bis(2-ethylhexy1)phthalate 

Boron 

Bromodichloromethane 

Bromoform 

Chemicals (mg/kg) 

4-Nitroanal ine 

Final OU1 
Remediation 

Level 
~ 

4.2 x 102 Methyl-2-pentanone 2.5 x 1V 

8.2 x 102 Methylene chloride 3.7 x lo1 

7.4 x l V  4-Methylphenol 2.5 x 102 

4.0 x 100 Molybdenum 2.9 x 1 8  

Nickel 1.5 x 100 3.1 x 10' 

Chemicals (mgkg) (Cont'd) 

1.5 x 102 Thallium 9.1 x 10' 

N-nitrosodiphenylamine 

N-nitrosodipropylamine 

Octachlorodibenzofuran 

Octachlorodibenzo-p-dioxin 

Pentachlorophenol 

Selenium 

5.1 x 10' Toluene 1.0 x 105 

2.0 x 10-1 Tributyl phosphate 2.5 x 102 

8.8 x 10-3 1,l72-Trichloroethane 4.3 x loo 

8.8 x 10-3 Trichloroethene 2.5 x 10' 

2.3 x 100 Vanadium 5.1 x 1 8  

5.4 x 1 8  Vinyl chloride 1.3 x 10-1 

Silver 

Tetrachloroethene 

a The soil remediation levels for Technetium-99 for the following OU1 areas (as identified in the 
OU1 ROD) are more restrictive than the level identified in this table, and will, therefore, serve 
as the final remediation level for Technetium-99 for the respective area: 

2.9 x lob Xylenes, total 9.2 x 105 

3.6 x 100 Zinc 1.2 x 105 

Waste Pit 2 Subsurface Soils - 5.5~100 pCi/g 
Waste Pit 3 Subsurface Soils - 7.5~10-' pCi/g 
Waste Pit 4 Subsurface Soils - 2.6~10-' pCi/g 
Waste Pit 5 Subsurface Soils - 1.4~100 pCi/g 
Waste Pit 6 Subsurface Soils - 7.3~100 pCi/g 
Bum Pit Subsurface Soils - 1.4~10' pCi/g 
Clearwell Subsurface Soils - 9.9~100 pCi/g 

b The PCB level established for Waste Pit 1 subsurface soils will be used in conjunction with these 
Aroclor-specific levels. Specifically, in addition to remediating to the individual levels for 
Aroclor-1254 and -1260, remediation will also proceed to the extent that the level for total PCBs 
is below 0.78 ppm. 

E Based on integration with Draft OU5 ROD remediation levels 

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

15 

16 

17 

18 

19 

m 
21, 

n 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

ERAFS 1\VOL1 :RSAPPS\RSDATA\ 
\ r -., OU;l\W-l45\EEAPPA 

' t " 3  
A-10 10/19/95,3:18pm, Rev. No.: B 



The Fernald site applies available hand-held instrumentation to help guide excavation and assist in 1 

identifying any isolated areas of higher contamination to help attain this ALARA goal. 2 

3 

A.5.2 Soils Disposition 

Another key component of the selected remedy described in the OU1 ROD is that residual contaminated 
soils are' dispositioned consistent with the selected remedies for contaminated process area soils 
documented in the August 1995 Draft OU5 ROD. The OU1 ROD further states that any materials not 
amenable to the OU5 remedy will be disposed as waste materials (Le., shipped off site).  this section 
addresses this component by first presenting the selected remedy for OU5 with respect to soils 
remediation, and then discussing how this soils remediation strategy will be implemented in terms of OU1 
remediation activities. 

A.5.2.1 OU5 Selected Remedy 

7 

8 -. 
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IS 

The selected remedy described in the August 1995 Draft OU5 ROD consists of several key components 16 

associated with soil (and sediment) remediation.' These components are summarized in this section under 17 

the categories of excavation, treatment, and disposal. 18 

19 

There are several key elements of the selected remedy in the August 1995 Draft OU5 ROD which relate 20 

to excavation. Specifically, excavation includes verification sampling to establish excavation boundaries, 21 

excavation of soils to the extent necessary to attain the final remediation levels, and performance of a n 

certification sampling program following excavation activities to demonstrate that the final remediation B 

levels have been attained. 24 

In terms of the disposal of soils, the two key elements identified in the August 1995 Draft OU5 ROD are 26 

the transportation and on-property disposal of excavated material attaining the on-property disposal facility n 
WAC, and the transportation and off-site disposal of excavated material exceeding the on-property 28 

disposal facility WAC. As can be seen here, the key to this disposition strategy is the ability to meet the 29 

WAC for the on-property disposal facility for OU5 materials. Table A-3 presents the OU5 on-property 30 

25 

disposal facility WAC, as identified in Table 9-6 of the August 1995 Draft OU5 ROD. 31 

I 32 

33 
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Table A-3 - Operable Unit 5 On-Property Disposal Facility Waste Acceptance Criteria 

a RCRA-based constituent of concern. 

* Denotes compounds that will not exceed designated Great Miami Aquifer action level within the 
1,000-year performance period, regardless of starting concentration in the disposal facility. 
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Several of the Resource Conservation and Recovery Act (RCRA) constituents shown in Table A-3, 
including a number of the RCRA organic solvents, do not have a calculated WAC value because the OU5 
modeling simulations show that these constituents do not have the capability to exceed designated Great 
Miami Aquifer action levels within the 1,000-year simulation period, regardless of the starting 
concentrations for these constituents in the disposal facility. However, the mass balance approach applied 
in the modeling does not consider the potential deleterious effect that full-strength solvents can have on 
the earthen material comprising the disposal facility liners or the underlying native clays. Full strength 
solvents have been proven to cause shrinking of clays with a resulting potential for increases in clay liner 
permeability. As a best management practice for these compounds, the Fernald site acknowledges that 
it cannot place any RCRA Constituents of Concern into the disposal facility at concentrations that are 
incompatible with the clay liners or the underlying native clays beneath the liners. To track these 
concentrations during the excavation control surveys, field screening methods will be relied on to identify 
the soil that is contaminated with RCRA organics. This soil will be segregated for treatment before 
placement in the on-property disposal facility or shipped for off-site disposal. 

In addition, the August 1995 Draft OU5 ROD states that the WAC referred to in this table has been 
extended to prohibit the receipt of materials exhibiting the characteristics of reactivity, ignitability, or 
corrosivity (as defined in RCRA Subtitle C). Materials exhibiting these characteristics will be segregated 
for treatment before placement in the on-property disposal facility or dispositioned off site. 

Key elements of the OU5 selected remedy, which relate to the treatment of soils, include the application 
of.cost-effective treatment (e.g., thermal desorption) for soil that exceeds the WAC due to the presence 
of nonradiological constituents. Additionally, continuation of efforts to examine and apply, where 
practical, emerging technologies pertaining to treatment of soil and sediment,occurs. 

.l 

A final element of the OU5 selected remedy relates to the implementation of the remedy, and hence, is 
a focal point of the discussions which follow. Specifically, the August 1995 Draft OU5 ROD states that 
soil excavation a6d interim storage will be conducted consistent with the requirements of the United States 
Environmental Protection Agency (US EPA)-approved Removal Action @A) 17 Work Plan (Improved 
Storage of Soil and Debris) until such time as the appropriate OU5 remedial design is approved by the 
US EPA. The OU5 remedial design deliverable addressing soil management practices during the 
remedial action will contain the final strategy for excavation and interim storagektaging of contaminated 
materials originating from OU5. At this point, RA 17 will be terminated,-_and soil and sediment 
excavation activities will be conducted in accordance with the approved remedial design plan. 
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A.5.2.2 Overall OU1 Soils Disposition Strategy 1 

This section discusses how the selected remedy for OU5 soils, as discussed in Subsection A.5.2.1 is 
implemented in terms of OU1 remediation activities. Specifically, the discussion focuses on the overall 
concept for OU1 soils management based on the elements discussed above. 

As is indicated in Subsection A.5.2.1, until such time as the appropriate OU5 remedial design is 
approved, soils management is conducted consistent with the requirements of the US EPA-approved RA 
17 Work Plan. For purposes of this discussion, it is assumed that Rev. 3 of the RA 17 Work Plan is 
utilized. Rev. 3 provides a strategy based on approved RODS or 'anticipated remedies, such as the 
selected remedy in the August 1995 Draft OU5 ROD. In terms of soils management, one of the goals 
of Rev. 3 of RA 17 is to minimize the total number of soil staging areas for the Fernald site by providing 
an integrated implementation strategy (which can be achieved through the application of soil staging 
criteria). In general, therefore, the following storagektaging strategy are applied to OU1 soils: 
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1) Soils which meet the WAC for the on-property disposal facility are either transported to a 16 

designated central staging area (e.g., prior to the disposal facility being able to accept such 17 

materials, or during winter months when the disposal facility may be closed), or transported 18 

directly to the disposal facility. 19 

\ 

2) Soils which do not meet the WAC for the on-property disposal facility because they contain :e 
organic matter in excess volumes are transported to a designated location for treatment until the z 

WAC is met. 23 

24 

3) OU1 soils which do not meet the on-property WAC are dried, as necessary, and disposed of off 
site. 

A.5.2.3 Disposition of OU1 Waste Pit Soil Cover 

An exception to the strategy presented in Subsection A.5.2.2, is that the waste pit cover soils are 
stockpiled during excavation, for possible blending with other OU1 wastes. Processed wastes that are 
characterized and determined to exceed the WAC of the permitted commercial disposal facility are loaded 
into railcars and mixed with the cover soil in a proportion determined to meet the permitted commercial 
disposal facility WAC, thereby minimizing the quantity of wastes requiring shipment and costly disposal 
at the Nevada Test Site. Any cover soils remaining after remediation of the waste pits are treated and 
characterized for placement in the on-property disposal facility, maximizing the quantity of waste pit 
cover soils disposal in the on-property disposal facility. 
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A.6 Summary 1 

2 

3 Figure A-2 provides a summary of the various materials management strategies presented in this 
appendix. 4 

5 
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* 01 
SECTION 1 

INTRODUCTION 

This document presents preliminary geotechnical interpretations, analyses, and. evaluations based on field 
and geotechnical laboratory data collected in the Operable Unit 1 (OU1) area at the Fernald 
Environmental Management Project (FEMP) as part of the ongoing Dewatering and Excavation 
Evaluation Program (DEEP). These geotechnical data include results of slug tests, cone penetrometer 
tests (CPTs), Standard Penetration Tests (SPTs), visual logging of test borings, wet trenching, and test 
dewatering at Pits 1, 2, and 3. Geotechnical soil sampling was performed in conjunction with the test 
borings at Pits 1, 2, and 3. This report summarizes interim results of geotechnical laboratory tests on 
samples from Pit 1, 2, and 3 test borings completed in October 1994. Pit 5 and 6 results will be included 
in the final report. 

Eight additional test borings were completed in Pits 1, 2, and 3 in August 1995, and a crane-mounted 
. VibraCore sampler collected samples at several locations in Pits 5 and 6. Geotechnical laboratory testing 
of samples collected during the 1995 field activities is in progress; therefore, data (except preliminary 
Pit 5 and 6 moisture and density data) are not available. Samples were also collected for geotechnical 
testing during trenching activities. The results of these tests are also not yet available. When laboratory 
test results become available and analysis is completed, the results will be summarized and evaluated in 
the final report. Results from geotechnical testing of samples from Pits 1, 2, 3, 5,  and 6 are expected 
in November 1995. As a final activity of the DEEP, r i p  excavation tests are planned at Pits 1 and 3. 
The results of these tests will also be summarized and evaluated in the final report. 

There are numerous reasons for collecting the DEEP data, as can be found in the DEEP DQOs. 
However, these can be combined into three general purposes: 

1) To provide engineering input to an assessment of excavation techniques best suited to remediation 
objectives 

2) To develop a data base for assessing the correlation among CPT, SPT, and laboratory test results 
as they relate and can be extrapolated to actual physical conditions 

3) To provide parameters for waste process design 

The data received by PARSONS to date from the DEEP for Pits 1, 2, and 3 were used for preliminary 
analyses and evaluation of in situ dewatering and mechanical excavation of these pit wastes. The 
preliminary analyses, described in Section 4, consider the slope stability and bearing capacity of Pit 3 
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waste material during mechanical excavation. This section also summarizes preliminary evaluation of 
well or well point systems for use in waste dewatering prior to and during excavation. 

Section 3 summarizes index properties, including moisture content, density, and plasticity. These 
properties provide data that can be used to establish a basis for process design, which includes drying the 
waste. Index property data from geotechnical testing conducted prior to the DEEP Project are used to 
supplement the DEEP index properties data base. 

Based on the preliminary analyses described in Section 4 and the current design data needs, 
recommendations for additional testing are provided. 
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SECTION 2 1 

2 

TESTING PROGRAM 

Fernald Environmental Restoration Management Corporation (FERMCO) is cpnducting a treatability 
study to evaluate dewatering and mechanical excavation of waste materials in three covered waste pits 
and two open pits in the OU 1 area at the FEMP site. Operable Unit I Dewatering Excavation Evaluation 
Program Treatability Study Work Plan (DOE 1994a), prepared and amended by FERMCO 
Comprehensive Environmental Response, Compensation, and Liability ActResource Conservation and 
Recovery Act (CERCLARCRA) Unit 1, describes the objectives and activities of the treatability study. 
As part of the treatability study, geotechnical data collection activities at Waste Pits 1, 2, 3,5 ,  and 6 have 
been conducted and are ongoing. Field slug tests were performed at nine existing monitoring wells in 
covered Pits 1, 2, and 3. Geotechnical test borings and cone penetrometer tests in Pits 1, 2, and 3 have 
been completed to provide data regarding physical properties of the waste in existing "wet" conditions. 
Geotechnical samples taken from the test borings have been transferred to the geotechnical testing 
laboratory. Interim geotechnical laboratory test results are available for Pits 1, 2, and 3. Trenching was 
conducted under wet conditions using a tracked excavator at a total of seven locations in Pits 1, 2, and 
3. The first phase of test dewatering was performed in Pits 1 and 3. 

Ongoing or planned DEEP activities include completion of geotechnical laboratory testing and ramp 
excavation in Pits 1 and 3. The following subsections summarize the DEEP field activities conducted 
to date. Section 3 summarizes the interim results of geotechnical laboratory testing. 

2.1 Slug Tests 

As part of the DEEP, to evaluate dewatering.and excavation conditions within Waste Pits 1, 2, and 3, 
FERMCO performed field slug tests on nine existing monitoring wells located in the waste pits during 
March and April 1994 (see Figure 2-1), and forwarded the data to PARSONS for analysis (PARSONS 
1994). Wells 1073, 1765, 1766, and 1767 are located in Pit 1. It should be noted that, judging from the 
boring log, Well 1073 appears to have been drilled in the berm of the pit and, therefore, is screened 
largely in materials not representative of waste materials. Wells 1768 and 1769 are located in Pit 2; wells 
1770, 1771, and 1772 are located in Pit 3. 

In general, falling head field tests were performed by initially measuring undisturbed water levels by 
hand, then inserting a slug to perturb the water level and digitally capture water level versus time data 
as the well water level returned to near initial conditions. Rising head field tests were similarly perfomed 
by withdrawing the slug and digitally logging water level recovery. 
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The objective of this effort was to conduct slug tests in existing wells to develop an approxiniate sense 
of the range of hydraulic conductivity values that can be anticipated for pit waste materials in the vicinity 
of the well screens. Figure 2-1 presents a waste pit area well site map that includes rising head hydraulic 
conductivities for each well, and conductivity averages for each pit. 

From the slug tests, some general observations can be made regarding the permeability characteristics 
of the wastes. Pit 1 wastes show slightly higher conductivities than Pit 2 wastes, which show slightly 
higher conductivities than Pit 3 wastes (see Figure 2-1). Although the conductivity ranges vary slightly, 
it can be concluded that the waste materials in Pits 1 and 2 typically show modal conductivities on the 
order of cdsec,  whereas Pit 3 waste materials show conductivities on the order of 106 cdsec.  No 
general trends within each pit were noted. 

2.2 Cone Penetrometer Testing 

Applied Research Associates, Inc. (ARA) conducted a Piezoelectric CPTs at Waste Pits 1, 2, and 3 from 
August 23, 1994, to September 2, 1994. The tests were conducted with a penetrometer truck having an 
overall push capacity of 45,000 pounds. Twenty-three CPT probings were conducted at Waste Pits 1, 
2, and 3: six at Waste Pit 1, five at Waste Pit 2, and 12 at Waste Pit 3. Figure 2-2 shows the CPT 
locations. Data from these t&ts represent existing water conditions. 

A penetrometer probe of standard dimensions was used and advanced at a constant rate. Inside the probe, 
load cells independently measure the vertical resistance against the conical tip and the side friction along 
the sleeve. Forces are sensed by the load cells and the data are transmitted from the probe assembly via 
a cable within the push tubes. A pressure transducer located behind the tip in the lower end of the probe 
measures penetration probe pressure. Typically a set of data is recorded each second, for a minimum 
resolution of one data point every 0.8 inch. The depth of penetration is measured using a string 
potentiometer mounted on the push frame. 

@ 

Electronic data acquisition equipment for the cone penetrometer consists of a computer with a graphics 
monitor and a rack of eight signal conditioners. Analog signals transmitted from the probe are amplified, 
filtered, and digitized. The digital data are then read into memory and written to an internal hard disk 
for future processing. Upon completion of the test, raw data are translated via a soil-specific algorithm 
and plotted. Floppy disks containing data are brought to ARA for analysis and preparation of reports. 
Following these tests, PARSONS was also provided copies of the floppy disks. PARSONS developed 
CPT logs for Waste Pits 1, 2, and 3 from the ARA digital data. Appendix A contains these preliminary 
CPT logs. 
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2.3 Test Borings 1 

2 

3 a SPTs were performed in conjunction with geotechnical sampling at Waste Pits 1 ,  2, and 3 from 
October 4 to 11,  1994. Nine borings were completed: three in Waste Pit 1 (1 1352, 11353 and 11354), 
two in Waste Pit 2 (11358 and 11359), and four in Waste Pit 3 (11360 through 11363). Figure 2-2 

Hollow stem auger drilling methods were used to advance the test borings. SPTs (ASTM D 1586) were 

split-barrel samples. Thin-walled samples (Shelby tubes) (ASTM D 1587) were collected in undisturbed 

4 

5 

6 

7 

shows the locations of the test borings. Data from these borings represent existing water conditions. 

performed in each test boring at planned depth intervals. A FERMCO field geologist visually logged 

material in advance of the auger at planned depth intervals. Selected geotechnical samples were sent to 
an on-site geotechnical laboratory for testing. At the completion of sampling, all borings were abandoned 
with Volclay grout. Interim geotechnical testing results of samples collected from these test borings are 

8 

9 

IO 

11 

12 

available (ALTER 1995). 13 

14 

To provide correlation data for the CPT probes, these nine borings in Waste Pits 1,2, and 3 were located 1s 

within about 10 feet of a CPT location. Section 4 contains additional discussion of SPT/CPT correlation. 16 

17 

Seven additional geotechnical test borings were completed at Waste Pits 1, 2 and 3 from August 7 

and two in the Clearwell berm bordering Pits 1 and 3 (11573 and 11574). Figure 2-2 shows the test 
-boring locations. Boring 11573 did not intercept the clay berm at the anticipated depth and was 
completed in cover waste material at 16.5 feet. Boring 11574 intercepted the berm at about 15 feet and 
was completed at 35 feet. Shelby tube sampling was conducted as described above to provide additional 
samples for strength tests to support slope stability analyses. The test borings in the pits were located 

Selected geotechnical samples were sent to a geotechnical laboratory for testing; the results of these 

18 

through 16, 1995: one in Pit 1 (11568), one in Pit 2 (11569), three in Pit 3 (11570, 11571, and 11572), 19 

20 

21 

z 
23 

near the locations of the borings completed in October 1994 to allow for comparison of test results. 25 

26 

geotechnical laboratory tests are not yet available. 27 

28 

Appendix B contains draft logs for the test borings from the October 1994 and August 1995 DEEP test 29 

borings. 30 

2.4 Wet Trenching 
31 

32 

33 

A total of seven wet (not dewatered prior to excavation) trenches have been excavated in Pits 1, 2 and 
3 as part of DEEP for the purpose of evaluating conditions of the waste, and to provide information about 
dewatering and/or excavating a wet waste. A John Deere 690D LC tracked excavator (track hoe) was 
used to perform test excavations at seven locations at Pits 1, 2 and 3 (see Figure 2-2). FERMCO 

34 

35 

36 

37 

conducted the trenching from February 1 through March 14, 1995. 38 

39 
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The trenches were conducted, using the trackhoe, at seven locations that had a prior CPT sounding and 
a geotechnical test boring. The excavation site was prepared for spoil piles prior to the excavation. 
Plastic sheets were placed on the ground surface in the vicinity of the location to collect and direct 
drainage from the spoil pile back to the trench. .A temporary berm around the perimeter of the spoil pile 
areas was formed using hay bails and plastic sheets. The trench was dug between two spoil pile areas. 
One spoil pile was for the cover material and the other for the waste. Water tanks (3,000 - 8,000 gallon 
capacity) at the excavation location collected water that was pumped from the trench with portable 
dewatering pumps. 

Excavation proceeded by creating a rectangular trench about 30 inches wide, 0.79 cy heaped bucket, and 
5 feet total. The length of the trenches was about 20 to 25 feet. The long axis of the trench ran along 
a general north-south line, with the track hoe positioned at the north end of the trench. Excavation was 
done'so the trench wall slope remained as steep as possible, permitting observation of trench sidewall 
failure. The backhoe achieved its full reach (excavated depth of 15 feet). As the trench wall material 
collapsed into the trench, it was excavated from the pit and placed on the spoil pile. The final width of 
the trench at ground surface varied from 5 to 30 feet, depending on the amount of sidewall failure. A 
field engineer recorded observations during the excavation. 

During the trenching, a FERMCO sampling technician collected samples of the waste materials, taken 
at various depths from each trench, directly from the track hoe bucket, prior to its placement on the spoil 
pile. Additional material samples were collected from the waste spoil pile prior to backfilling the material 
into the trench. A 5-gallon plastic bucket of waste material was collected from each trench. The samples 
were transferred to an on-site geotechnical laboratory for moisture content tests, classification, 
compaction, and bearing ratio tests. The results of these geotechnical tests are not available. 
Additionally, waste material from each of the trenches was archived in white steel boxes for future testing 
by OU1. 

FERMCO videotaped excavation operations at each location. The cameraman was positioned above the 
trench location with a four-wheel drive man-lift. 

Appendix C summarizes field observation notes completed by the field engineers during trenching 
operations. . 

2.5 Dewatering 

B&B Drilling, Inc. performed the first of three phases of a dewatering test program for Pits 1 and 3 from 
July 27 to August 19, 1995. The primary objective of Phase I was to determine whether groundwater 
could be extracted from Pit 1 and 3 sludges. If extraction was judged feasible, further objectives were 
to determine optimum well installation technique and well yield. Phase 11 of the study is to determine 
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sludge hydrology, well spacing, and the effect of certain enhancements to well efficiencies. Phase I11 is 
to perform pilot-scale dewatering operations in Pits 1 and 3. 

Sta&ng on July 27, 1995, a linear array of wells, wellpoints, and instruments were installed in Pit 1 
using various combinations of drilling techniques. Figure 2-3 shows a plan view of the array. Both wells 
had screen and riser diameters of 4 inches, while both wellpoints had screen and riser diameters of 1.5 
inches. All wells and wellpoints were screened from 7 to 12 feet of depth. The pore pressure piezometer 
was screened by a canvas bag over an interval of 10 to 12 feet of depth, and the tensiometer tip was 
installed at a depth of 6.5 feet. Figure 2 4  shows the precise location of the array within Pit 1. 

The well designated as DW 1-1 on Figure 2-3 was installed using direct rotary techniques with water only. 
Well DW2-1 was installed in a similar fashion, except that the borehole was flushed with fresh water after 
drilling. Wellpoints WP1-1 and WP2-1 were both installed by the jet method, the difference being that 
WP2-1 was flushed with fresh water after drilling. The Pit 1 array installation was completed on August 
8, 1995. 

A similar linear array was installed in Pit 3 beginning on August 9, 1995. Figure 2-5 shows that the 
arrangement of the test array for Pit 3 differs from that of Pit 1 only in the interelement spacing. Screen 
and riser diameters were 4 inches and 1.5 inches for the wells and wellpoints, respectively. All wells 
and wellpoints were screened from 10 to 30 feet of depth except DW1-3, which was screened from 9 to 
29 feet. The pore pressure piezometer was screened by a canvas bag over the 27-to-29 foot interval while 
the tensiometer tip was installed at 9 feet. Figure 2 4  depicts the location of the array within Pit 3. 

Both wells were drilled using direct rotary techniques with water only, and both wellpoints were installed 
by the jet method. Pit 3 array installation was completed on August 14, 1995. 

Four preliminary tests for Pit 1 commenced on August 17 and involved, for each of the four wells and 
wellpoints, 1 hour of pumping followed by measurement of post-pumping recovery. For the two wells, 
the 1 hour pumping periods consisted of 1/2 hour of pumping under gravity followed by 1/2 hour of 
pumping with applied vacuum of 23 inches of water. The wellpoints were pumped with vacuum of 20 
to 25 inches of water for the entire hour. 

Wellpoint WP2-1 demonstrated the highest yield in the preliminary tests (approximately 1.3 gallons per . 

minute a m ) )  and was then pumped for 4 hours, after which recovery was measured. Figure 2-6 shows 
the time history of well yield during this 4 hour test. The plot shows a fluctuating yield with an average 
over the 4 hours of 1.15 gpm. Pit 1 testing was completed on August 18, 1995. 
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Testing in Pit 3 began on August 18, 1995. The preliminary test procedure for Pit 3 was identical to that 
for Pit 1. Vacuum for the second 1/2 hour of the well pumping tests was 22 inches of water for DW1-3 
and 27 to 28 inches for DW2-3. Vacuum was 24 to 27 inches for WP1-3 and 25 to 26 inches for WP2-3 
for the entire hour of pumping. 

Well DW2-3, which demonstrated a preliminary test average yield of .4 gpm (-65 gpm with vacuum), 
was selected for the 4 hour pump test. Figure 2-7 shows the time history of well yield during this 4-hour 
test. The plot shows an almost monotonically decreasing yield with a final yield of .26 gpm at the end 
of 4 hours. Pit 3 testing was completed on August 19, 1995. 

Appendix D summarizes B&B's findings and recommendations and uses Phase I results to evaluate the 
impact of dewatering on pit remediation activities and schedules. 

2.6 Ramp Excavations 

The DEEP test ramps and other geotechnical testing results will allow estimation of strength and the 
determination of what slope the pit material will remain stable. Allowable bearing capacity of equipment 
can also be confirmed against calculations which are based on very limited geotechnical testing. Run-in 
can also be estimated from ramp excavation activities. 

Waste Pit 1 will contain an east-west trending ramp with a 15 percent slope (see Figure 2-4). The total 
depth of the excavation (8 feet) will accommodate a stable ramp, with side slopes of 2H/1V. The bottom 
of the excavation will be located 572 feet above mean sea level. 

Waste Pit 3 will contain a north-south trending ramp with a 15 percent slope (Figure 2-4). The upper 
6 feet of the ramp side slopes will have a 2H/1V incline and the lower 6 feet will have side slopes of 
2.5H/lV incline. Total depth of the excavation will be to 12 feet with the bottom of the excavation 
located at 577 feet above mean sea level. Excavation will be accomplished using a track excavator and 
loader. 

Field information will be used to assist in the determination of the most stable slope configurations, the 
selection of the appropriate excavation equipment and to evaluate a field dewatering approach for free 
draining of water. 
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SECTION 3 1 

SUMMARY OF LABORATORY TESTING PROGRAM 

Selected disturbed samples (from split-barrel samplers) and undisturbed samples (Shelby tube samples) 
were transferred to the on-site geotechnical laboratory for testing. Interim results of the laboratory testing 
are available. The testing plan for these samples includes index properties testing and physical properties 
testing. Index properties testing includes grain size analyses, specific gravity tests, moisture content tests, 
and Atterberg limits tests. Physical properties testing on waste material from Waste Pits 1,  2, and 3 
includes consolidated, undrained triaxial shear strength tests and unit weight data. 

3.1 Index Properties 

Index properties are reported for OU1 Waste Pits 1, 2, and 3 only. Index properties for the DEEP are 
reported in OUl Dewatering, Excavation Evaluation Program Waste Pits 1 ,2 ,3 ,  Interim Report (ALTER 
1995). Additional data are reported from the following sources: 

1) Characterization Investigation Study, Geotechnical Evaluation of Waste Pit Material Properties, 
and Boring Logs (WESTON 1988) 

2) Final Remedial Investigation Report for Operable Unit 1 (DOE 1994) 

3) Cooperative Remedy Screenings Program, Final Report (ALTER 1994) 

Table 3-1 is a summary of the index properties of materials sampled from Waste Pits 1, 2 and 3. Table 
3-1 is organized by the primary Unified Soils Classification System (USCS) group name found in each 
Waste Pit. 

Table 3-2 is a summary of average moisture contents and unit weights for pits 1,  2 and 3 arranged by 
USCS group name. For Pit 1,  the majority of the material sampled was a nonplastic silt (ML(NP)). In 
Pit 2 the majority of the sampled material was an elastic silt (MH) with some lean clay (CL), clayey sand 
(SC) and silty sand (SM). In Pit 3 the majority of the sampled material classifies as either an inelastic 
silt (ML) or. an elastic silt (MH) with some lean clay (CL) and silty sand (Sh4). 
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Pit Number USCS Group Average Moisture Average Dry Unit 
Name Content(s) Weight (pcf) 

Table 3-2 - Summary of Average Moisture Contents and Unit Weights 

Average Wet Unit 
Weight (pcf) 

2 .  

1 -1 ML(NP) I 23.3" I ' 114.1(@ I 136.9(@ 

CL 27.5" ND . ND 

MH 1 18.5'@ 44.3" 86.2" 

sc 22.8" 105.7'') 131.2") 

1 .  SM I 46.1" I 74.9'" I 108.5") 

SM 
~~ 

34.1" I ~ ND 1 112.5") 

3 CL * 27.1" 110.0(" 129.. 7'') 

MH 119.1@ ND ND 

ML 

ML(NP) 

SM 

Notes: ND = No data available 
Number in parentheses is number of samples average is based upon. 

49.30 44.8") 82.9") 

64.7") 64.3") 93: O(') 

96.6O) ND 85.7" 

Appendix E includes tables of all the geotechnical properties for OU1 Waste Pits 1 through 6 and 
statistical information for data from Pits 1, 2 and 3. 

As shown in Figure 3-1 and in Appendix E, the materials from Waste Pit 1 are nonplastic silts while the 
materials from Waste Pits 2 and 3 are low plasticity and high plasticity silts. The material from Pit 1 
tends to be much drier and more dense than the materials from Waste Pits 2 and 3. 

3.2 Physical Properties (In Situ and Remolded) 

The physical properties of Pits 1, 2 and 3 are divided into in situ and remolded physical properties. The 
in situ physical property source is ALTER 1995, and the remolded physical property source is ALTER 
1994. 
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The only in situ physical property reported in ALTER 1995 is the consolidated undrained CU triaxial 
shear results from Waste Pit 3: Table 3-3 summarizes the Waste Pit 3 CU triaxial results. The reported 
undrained 4, values range between 15" and 23" and undrained cohesion values between 0 and 1.5 psi. 
The reported drained 4d values range between 32" and 39" and the drained cohesion values. were assumed 
to be zero. 

Boring Sample Depth Range (ft) Pit Number 4" 

11361 400039 21.0 - 22.5 3 23.9" 

11362 40004 1 19.0 - 20.5 3 15.0" 

11362 400042 23.0 - 25.0 3 16.0" 

Number Number 

Table 3-3 - Summary of In Situ Physical Properties 

4 d  C 

33.7" 0 

39.0" 1.5 

32.9" 0.7 

(psi) 

Physical property tests were performed on remolded samples composited from several different sample 
intervals and combinations of different waste pits. Table 3-4 summarizes the results of the physical 
property tests performed on the composited samples. 

Compared to material from Pits 2 and 3, the waste material from Pit 1 is closer to optimum moisture due 
to its more free-draining nature. As a result, it is possible for the material in Pit 1 to have in situ 

' densities near maximum dry density, whereas the material from Pits 2 and 3 is too wet to obtain in situ 
densities near maximum dry density. 

Geotechnical laboratory data from the waste pit samples, when available, complete the information 
necessary to assess the undewatered strength and stability of the materials, and provide a baseline 
condition against which to evaluate the effects of dewatering on the materials. Additionally, the 
geotechnical laboratory data are expected to allow for calibration of the CPT data, thus enhancing 
confidence in extrapolation of expected material properties to areas where only CPT data exist. 

These data suggest that the material in Pits 2 and 3 will have to be densified before ramps, roads or other 
access structures can be built in the pits for removal of the waste material, assuming equipment will sit 
directly on the waste material. Except for working atop the soil cap, there is no plan to work on the 
waste. 
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SECTION 4 

ANALYSIS AND RESULTS 

This section presents preliminary evaluation of Pits 1, 2, and 3 subsurface conditions, and analyses of 
slope stability and bearing capacity of materials at Pit 3. The results from these analyses are important 
with respect to evaluating and establishing the appropriate approach to safe mechanical excavation of the 
materials at OU1. The analyses - evaluate conditions in'covered Pit 3, which is the largest and deepest, 
and, potentially, poses the most challenging excavation sequence. Additional similar analyses can be 
performed for other pits as the geotechnical laboratory data become available. A threedimensional'(3-D) 
interpretation of CPT data is presented, and preliminary correlations of CPT and SPT data are discussed. 
A 3-D excavation sequence will be modeled and presented in the final report. 

- 
Although results of geotechnical laboratory testing on samples from the test borings are not yet complete, 
it is worth noting that considerable benefit has already been realized in terms of correlating CPT/SPT data 
as it relates to necessary design parameters and interpretation of subsurface conditions. By integrating 
data from the CPT probings with data from the boring logs, it is possible to view the suite of results on 
a single graphic (see Figure 4-1). This capability greatly enhances understanding of the interactions of 
the various parameters, and lends confidence to conclusions made from the data. Subsection 4.5 provides 
a discussion of specific parameters as they relate to one another, to the boring log classifications, and- 

:ultimately to laboratory test results. 

4.1 Subsurface Conditions (Pits 1, 2 and 3) 

The following discussion summarizes findings from the SPT borings drilled in the areas of Waste Pits 
1, 2, and 3, and trenching activities. 

The waste in clay-lined pits at the FEMP is, in general, a fine-grained, physically soil-like material. 
Typically each waste pit is heterogeneous, and often stratified. In general, the waste in the pits is similar 
in its grain size distribution. It is composed predominantly of silt size particles. Moisture contents and 
limits, however, vary widely, indicating that the factors contributing to plasticity and moisture holding 
capacity are not similar between pits. It has been found that the properties of the waste in several of the 
pits are affected by amorphous materials (ALTER 1994). 

The pits, especially the covered pits, also contain debris of various sizes. Various types of debris were 
encountered during DEEP wet trenching with a track hoe at various locations in Pits 1, 2, and 3. Debris 
encountered included large pieces of concrete rubble, coarse gravel, planks of lumber, sheet metal, metal 
bands, and metal wire. 
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c 

Based on preliminary review of DEEP wet trenching activities in Pits 1, 2, and 3, groundwater may be 

may present problems during excavation. Other sources of perched groundwater may be encountered at 
the excavation face at the pit perimeters. A detailed description summarizing the field observations from 
wet trenching in Pits 1, 2, and 3 can be found in Appendix C. 

4.1 .I Waste Pit 1 7 

Boring 11352 indicates a stiff to very stiff siltlclay mixture comprising a cap of about 6 inches in 

1 

present as freestanding or pore water in the waste materials and perched at the cap/waste interface, which 2 

3 

4 

5 

6 

8 

9 

- 

thickness. Below a depth of about 5 feet to the total drilled depth of 15.5 feet, the materials become 
paste-like, wet, and soft. Boring 11353 indicatks a cap thickness of about 2 feet that is composed of very 
stiff, sandy clay. At a depth of about 3 feet, to the total'drilled depth of 15.5 feet, the materials become 

Below 10 feet, the materials become wet to the total depth of 15.5 feet. General conclusions from 

IO 

11 

12 

soft, wet, and loose. The upper 10 feet of boring 11354 is composed of very stiff siltlclay mixtures. 13 

14 

observing Pit 1 wet trenching can be found in Subsection 5.6. 15 

16 

4.1.2 Waste Pit 2 17 

18 

Borings 11358 and 11359 indicate about 3 feet of very stiff to hard silty clay that becomes wet and soft 19 

below 3 feet to the total drilled depth. See Subsection 5.6 for general conclusions observed from Pit 2 20 

wet trenching. 21 

4.1.3 Waste Pit 3 
22 

23 

2A 

Borings 11360 and 11361 show approximately 1.5 feet and 2.5 feet, respectively, of loose, silty, clayey 
sand at the surface. Below that, the materials become generally wet and soft. See Subsection 5.6 

u 
X, 

regarding general conclusions observed from Pit 3 wet trenching. n 

28 

Although not considered part of the scope of this preliminary technical summary, for the final evaluation 
of the data, additional existing borings in Pits 1, 2, and 3 can be considered when evaluating the existing 

29 

W) 

wet conditions. Figure B-1 in Appendix B is a map showing the locations of borings in Pits 1, 2 and 3. 31 

32 

33 
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4.2 Stability Analysis 1 

4.2.1 Technical Amroach 

The stability of the proposed Pit 3 excavation access ramps and subgrade soils was analyzed for the 
following six unique scenarios: 

1) 
2) 
3) 
4) 
5) 
6) . 

2.5 Horizontal to 1 Vertical Slope, Undrained Condition 
3 Horizontal to 1 Vertical Slope, Undrained Condition 
4 Horizontal to 1 Vertical Slope, Undrained Condition 
2.5 Horizontal to 1 Vertical Slope, Drained Condition 
3 Horizontal to 1 Vertical Slope, Drained Condition 
4 Horizontal to 1 Vertical Slope, Drained Condition 

Undrained conditions consider total stress parameters determined for the waste while drained conditions 
assume effective stress parameters and incorporate a lowered phreatic water surface to account for partial 
pit dewatering from wells, wick drains, trenching, etc. 

The analyses were performed using the XSTABL slope stability computer model, developed by Inteiactive 
Software Designs, Moscow, Idaho. This model performs two-dimensional limit equilibrium analyses and 
incorporates a random surface generator for searching out the critical failure surface for a given slope. 
All analysis performed assumed static conditions and utilized the Bishop’s Simplified Method. 

4.2.2 Analvsis Cross Section 

Each cross section consists of five soil layers including the cap, waste, berm, one foot clay liner, and 
Great Miami Aquifer. Three distinct geometries are assumed based on slopes of 2.5 to 1, 3 to 1, and 
4 to 1. The geometry is determined by descending through the cap and waste at the appropriate slope 
to a point midway through the waste depth. A horizontal bench extends from this point to a location 
determined by extending the first ramp to the bottom of the pit and drawing a vertical lineito intersect. 
Thesecond ramp proceeds from this intersection point at the appropriate slope to the bottom of the pit. 
Figures 4-2 and 4-3 show the safety factors for each slope angle analyzed, and the undrained and drained 
conditions, respectively. Embankment heights are also shown in these figures. 

Both drained and undrained cases incorporate a horizontal phreatic water surface representing the water 
table at 522.0 ft above mean sea level. However, the drained scenarios assume a second water surface 
to account for partial dewatering. This surface is bordered by the bottom of the waste, the lower ramp, 
and the extension of the horizontal bench to the pit berm (See Appendix F). 

. 
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4.2.3 Material ProDerties 

Material properties used for slope stability modeling were based on laboratory results (ALTER 1995), 
literature values, and engineering judgement. Properties for drained and undrained simulations for each 
of the five soil layers are summarized in Appendix F. 

4.2.4 Results 

Table 4-1 summarizes the results of the stability analysis modeling for each of the six cases examined. 

0 

Table 4-1 - Summary of Stability Analysis Results, Pit 3 

In.all cases, the most critical failure surface is located on the upper ramp. Any reduction in the height 
of the embankment will increase the factors of safety. 

Data files detailing geometry, soil layer parameters, phreatic water surfaces, and 
failure surfaces are provided in Appendix F. 

4.3 Bearing Capacity 

4.3.1 Bearinq CaDacitv of Track Loaders on Waste Material 

the 10 most critical 

Track loaders are the planned equipment to remove the waste material from the OU1 waste pits. As a 
result, the bearing capacity of the waste material under the load of various track loaders was investigated. 
The bearing capacity of the waste material was analyzed in the event that equipment would rest on the 
waste material while excavating adjacent waste material. This is a conservative analysis since the 
excavation plan calls for working from the capped berms and excavating upward from the ramped 
entrance into the pit bottom. 

1 

2 
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6 .  
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Shear strength values, determined using consolidated-undrained triaxial shear tests, from OU1 Waste Pit 3 
were used for evaluation of bearing capacity. The undrained 4 value was 15 degrees, and the undrained 
cohesion value was 100 degrees psf. The drained 4 value was 33 degrees, and the drained cohesion value 
was 0 psf. 

Loader/Drainage Track Load (psi) U t .  Bearing Capacity 
Case (Psi) 

93 1 C Undrained 4.8 9.1 

The width of the tracks were used for the width of the bearing surface, and the contact length of the 
tracks with the ground surface were used for the length of the bearing surface. Operating loads and track 
dimensions of two track loaders, a Caterpillar 931 C Series 11 and a Caterpillar 953B, were determined 
using published data from the manufacturer. 

Factor of Safety 

1.9 

Both drained and undrained conditions were evaluated for bearing capacity failure. The existing waste 
material in Waste Pit'3 has moisture contents between 18 percent and 197 percent with the majority of 
the measurements being greater than 40 percent. As a result, the majority of the waste material is 
saturated, and any loading of the material would result in undrained conditions. If the waste material was 
dewatered before excavation was started, loading could result in drained conditions depending upon the 
degree of the dewatering. 

931C Drained 

953B Undrained 

The drained and undrained factors of safety against bearing failure for both types of track loaders are 
summarized in Table 4-2. Since the removal of the wastes in the waste pits is a construction activity, 
a factor of safety against bearing failure between 1.5 and 2.0 is considered adequate. The Caterpillar 
931C Series I1 track loader results in undrained and drained factors of safety of 1.9 and 4.3, respectively. 
The Caterpillar 953B track loader results in undrained and drained factors of safety of 0.96 and 1.9, 
respectively. Due to the low factors of safety in both the undrained and drained cases, the Caterpillar 
953B track loader is not recommended for the excavation of the waste materials in the OU1 waste pits. 
The waste materials in the OU1 waste pits should provide adequate bearing capacity to support the 
Caterpillar 931C Series I1 track loader or another track loader producing similar load. 

- -  

4.8 20.6 4.3 

9.1 8.7 .96 

Table 4-2 - Summary of Bearing Capacity, Pit 3 
.) 

II 1.9 I 953B Drained I 9.1 I . 17.3 
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4.4 3-D CPT Data Interpretation 

Color Blow Count 

Black 0 to 4 

Red 5 to 8 

Purple 9 to 15 

Blue 16 to 30 

Yellow 31 to50 

Green > 50 

In addition to the graphic log representation, the CPT data can readily be entered into a Geographical 
Information System (GIS) 3-D model to develop interpretations as presented on Figures 4-4 and 4-5. 

Figures 4-4 and 4-5 are developed by PARSONS directly from the ARA digital CPT data. The empirical 
blow count data for the 12 Waste Pit 3 CPT probings were loaded into the GIs platform, and a 3-D voxel 
model was used to interpolate and extrapolate the data and create various views. Color Figures 4-4 &d 
4-5 represent a range of blow count, which, in turn, also represents a range of consistencies for the waste 
materials. For Waste Pit 3, the consistencies of materials were used as described in Table 4-3. 

Consistency 

very soft to soft 

medium stiff 

stiff 

very stiff 

hard 

very hard 

Table 4-3 - Consistency of Cohesive Soils (see Figures 4-5 and 4-6) 

From the graphical presentations for Waste Pit 3, the distribution of the consistencies of the waste pit 
materials can be visualized and areas with potentially low strength characteristics identified for additional 
evaluation. Figures 4-4 and 4-5 show that potentially unstable, very soft to soft materials exist below 
about Elevation 565. Stiffer materials overlay the softer materials. These stiffer materials have a greater 
thickness at the northern end of Waste Pit 3. 

Visual inspection of the side-by-side CPT printouts and of the GIS-generated graphics provides a general 
picture of the more granular cap materials, which are about 10 to 15 feet in thickness, overlying the fine- 
grained, clay like, soft waste materials below the cap. More recently, trenching activities under present 
water conditions (part of the DEEP program) have confirmed much of the engineering-data derived from 
the CPT probings and SPT boring activities. 

The GIS system has also proven useful in assessing the relationship of material types among the waste 
pits. Figure 4-6 is a 3-D depiction of material types in Waste Pit 3 (the biggest block), Waste Pit 2 (the 
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Figure 4-4 - Three-Dimensional Interpretation of Empirical Blow Count Data at Waste Pit 3 
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Figure 4-5 - Cross-section of Three-Dimensional Interpretation 
of Empirical Blow Count Data at Waste Pit 3 
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Figure 4-6 - Three-Dimensional Block Model Interpretation of Material Types at 
Waste Pits 1, 2, and 3 
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v - 816 
block intercepting the corner of the big block), and Waste Pit 1 (intersecting the side of the big block); 
The graphic is generalized, taking into account only material type (i.e., CPT empirical classification) and 
not necessarily the shape or exact geographical orientation of the three pits. e 
In Figure 4-6, the red to pink and purple-red represents fine-grained, soft deposits (Le., clay). The green 
to greenish-blue represents sandhilt mixtures, and the light to dark blue represents coarse-grained 
materials (sand and gravel). From Figure 4-6 it is readily discerned that Waste Pit 3 is generally similar 
to Waste Pit 2 in grain-size makeup and distribution, whereas Waste Pit 1 is clearly different from either 
Waste Pit 2 or Waste Pit 3. 

4.5 C PT Correlations 

As discussed in Section 2, test borings were conducted adjacent to the CPT probes. The purpose of the 
adjacent placement of test borings and CPT probes was to allow comparison among CPT data and visual 
observations, SPT blow counts, and material classifications and physical properties obtained from 
laboratory tests. This comparison is anticipated to allow a site-specific calibration of the CPT for FEMP 
materials. Figure 4-1 provides an annotated log showing the CPT data from CPT probe C3-2, SPT blow 
count data from boring 11362, and a generalized visual description profile from the field geologist’s log 
of boring 11362. Assumptions made for preparation of the CPT logs are indicated in the notes on the 

. 

log. 

The following items correspond to the annotated text blocks on Figure 4-1: 

1) The three parameters measured directly with the CPT are sleeve stress, tip stress, and pore 
pressure. Other CPT data from C3-2 are based on empirical correlations for soils. Site-specific 
laboratory data from the adjacent test boring will assist in calibrating the CPT for the site-specific 
material, especially necessary because the majority of the OU1 waste materials are not truly soil - 
materials. 

2) The visual logging of adjacent test borings allows comparisodcorrelation of visual observations 
with empirical CPT classifications. 

3) The empirical CPT classification number sometimes falls outside the range of typical soil 
materials when CPT data for the waste materials are evaluated using empirical correlations for 
soils. For C3-2, low tip and sleeve stresses indicate waste material with very low shear strength, 
possibly viscous. 

6 

, 4) During the SPT at test boring 11362, the sampler advanced under the weight of the drill string 
alone (Le., 0 blows per ft). This occurred from a depth of about 8 feet to the bottom of the test 0 
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boring (27.5 feet). The empirical blow count from the CPT correlated very closely with the SPT 1 

blow count from the test boring. 

5 )  Empirical CPT correlations such as wet density, friction angle, and undrained shear strength 
require comparison with results of geotechnical laboratory tests. This will allow for adjustment 

4 

5 
’ 

of CPT parameter plots, if required. 6 

I 
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SECTION 5 1 

2 

CONCLUSIONS 3 

4 

5 This section presents preliminary conclusions regarding OU1 Pits 1,2,  and 3 waste material geotechnical 

geotechnical laboratory test results available as of September 1995. 
characteristics; dewatering and CPT correlations based on the DEEP activities conducted; and 6 

7 

5.1 Pit 1 

In general, Pit 1 waste materials behave like nonplastic silts (ML) with little cohesion and low dry 
strength. Some coarse-grained silty sand (SM) (with nonplastic silts) is also present. The moisture 
contents range from about 16 to 48 percent (by dry weight). 

Petroleum odor was observed for some Pit 1 samples. This indicates that petroleum products may have 
an impact, aiding in its nonplastic nature and causing dried Pit 1 waste to repel water (ALTER 1994). 

,A composite sample of nonplastic silt was formed from low-watercontent, nonplastic materials m 1 )  
from Waste Pits 1 and 4. A standard compaction test of the NP1 material resulted in an optimum 
moisture content (OMC) of 13.4 percent and a maximum dry density (MDD) OF 116.6 pounds per cubic 
foot (pcf), which compares to values for ordinary soils. A direct shear test of the remolded NP1 material 
resulted in a consolidated drained friction angle (&J of 40 degrees at 96 percent MDD, which is slightly 
less than that expected for dense sand (ALTER 1994). 

From four unit weight tests of undisturbed DEEP Shelby tube samples, wet unit weight ranged from 
108.5 to 138.1 pcf, and the corresponding dry unit weight ranged from 74.9 to 115.4 pcf (ALTER 1995). 

5.2 Pit 2 

In general, Pit 2 waste materials range in behavior from nonplastic silts and sands (silt with sand, sandy 
silt, silty sand) to highly plastic silts (elastic silt, elastic silt with sand, sandy elastic silt). Some lean 
clays and clayey sands with gravel are also present. Moisture contents range from about 17 percent (lean 
clay with sand) to 320 percent (nonplastic silt with sand). Moisture content of the elastic silt materials 
ranges from about 70 to 230 percent. 

A composite sample of elastic silt w H 2 )  was formed to represent MH materials with lower liquid and 
plastic limits (typical of Pits 2 and 3). The material for this composite sample came from Pits 2 and 3. 
A standard compaction test resulted in an OMC of 35.4 percent and MDD of 77.8 pcf. This density is 
low for MH soil. A remolded, unconfined compressive strength test at 96 percent MDD and +2 percent 

ERAFSl \VOLl :RSAPPS\RSDATA\ 
OU-1 \PO-I45\DEEPRPT 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

5- 1 1019/95,8:45am, Rev. No.: A 

O O Q i 5 7  



OMC resulted in an undrained cohesion (CJ of 1,468 psf with a brittle failure mode. A direct shear test 
of the remolded MH2 material resulted in C # I ~  of 29 degrees at 97 percent MDD (ALTER 1994). 

From three unit weight tests of undisturbed DEEP Shelby tube samples, wet unit weight ranged from 90.0 
to 131.2 pcf, and the corresponding dry unit weight ranged from 42.9 to 105.7 pcf (ALTER 1995). 

5.3 Pit 3 

In general, Pit 3 waste materials range in behavior from low plasticity and nonplastic silts and sands (silt 
with sand, sandy silt and silty sand) to highly plastic silts (sandy elastic silt, elastic silt with sand). Some 
lean clays are also present. Moisture contents range from about 25 percent (silt with sand) to 197 
percent. Moisture content of the sandy elastic silt material ranges from about 55 percent to 197 percent. 

From four unit weight tests of undisturbed DEEP Shelby tube samples, wet unit weight ranged from 75 
to 129 pcf, and the corresponding dry unit weight ranged from 25 pcf to 110 pcf (ALTER 1995). 

In-place strength of Pit 3 waste from the DEEP CPT probes and SPT tests indicates very low strengths 
over much of the pit area (below the cap materials). Low strengths are expected to result in waste 
collapse at quite low natural slopes, which may present safety concerns and excavation inefficiencies due 
to flat slopes. Interim DEEP results of three consolidated, undrained triaxial shear strength tests had the 
following results: undrained friction angle (43 ranged from 15 degrees to 23 degrees with cohesion 
intercept of 1 psi to 0.7 psi, drained friction angle ranged from 32 degrees to 33 degrees, with a low 
same cohesion intercept reported (ALTER 1995). In addition, existing data also indicate that the moisture 
content for much of the waste (in situ conditions) is above the liquid limit, indicating the material could 
behave like a fluid. To accommodate these conditions, excavation from the top of the capped berm will 
allow equipment to operate on a firm foundation. Excavating the second bench from the bottom of the 
pit also allows equipment to operate on a firmer footing. 

5.4 Dewatering 

DEEP dewatering tests using wells and wellpoints have been conducted in Waste Pits 1 and 3 to evaluate 
the effectiveness of this technique to increase the strength and bearing capacity of wet pit materials prior 
to excavation. Trenching or ramping in the pit materials is being conducted to evaluate the degree of 
success of the excavation program. The results should allow a confirmation of the bearing capacity, angle 
of repose, and safe, maintainable slopes. 

1 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

ERAFSl WOLl :RSAPPS\RSDATA\ 

5-2 1019/95,8:45arn, Rev. No.: A 



Initial strength. test data indicate, however, that dewatering is not required to excavate with reasonable 
efficiency and safety for the top and bottom excavation approach. If trenching/ramping tests confirm that 
dewatering is not necessary to achieve safe bearing capacities and slopes, then a major rationale for the 
use of dewatering is removed. 

However, the dewatering testing did indicate that water can be removed from the wastes through the use 
of wells and wellpoints. Given assumptions regarding sustainable yields and the percentage of total waste 
volume that can be removed as free water, the number of wells needed to achieve the greatest possible 
reduction in drying time has been calculated (see Appendix D). With some conceptual planning of a 
dewatering system, the cost effectiveness of using this number of wells to reduce drying times could be 
determined. Additional savings from dewatering may result from the potential elimination of a second 
dryer to meet future increased production levels. 

To summarize, it appears that dewatering should not be pursued as a means of enhancing soil strength 
and stability, but may be of value in reducing processing times. If full-scale dewatering is not found to 
be cost effective, other dewatering techniques (such as using wick drains, compression through 
surcharging or preloading the surface, gravity drainage through trenching, French drains, or other 
interceptor drains and sumps) may be considered. 

5.5 C PT Correlations 

Inclusion of the laboratory test results will provide a basis for calibration of the CPTs to direct a 
measurements from test borings, providing further confidence and enhancing specific detail. 

Application of the integrated CPT/SPT and laboratory test data includes: 

1) Providing a baseline to evaluate the effects of dewatering on the specific design parameters of the 
waste materials in Pits 1, 2, and 3. These parameters include moisture content, shear strength, 
and density. Moisture content and density data lead directly to determination of solids mass (dry 
solids weight) in the pits. 

2) Allowing efficient data gathering with the CPT in the event that specific data gaps are identified 
in design. 

3) 

4) 

Allowing concise and understandable presentation of a wide range of data to concerned parties. 

Providing specific data for evaluation of excavation alternatives. 

5)  Possibly assisting in prioritization of remedial activities. 0 
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It is recommended that once the final geotechnical laboratory data are available, these data be provided 
to the CPT contractor to make adjustments in data files, if required. The CPT logs in Appendix A should 
also be revised to reflect modifications. 

5.6 Wet Trenching 

The following conclusions are the results of observation from the wet trenching at Pits 1, 2, and 3: 

Mechanical excavation of pit wastes to depths of about 15 to 20 feet using a bucket excavator 
from the ground surface of the covered pits was demonstrated. 

The waste materials encountered to the depths excavated, behaved like earth materials (Le. did 
not flow), and were blocky or granular. Material that exhibited gelatinous behavior was also 
encountered, especially in Pit 1.  

The cover material for the waste pits was general fill: clay, flyash, gravel, and other debris and 
rubble. The cover thickness in Pits 1 and 2 is from 1 to a few feet, and the cover thickness at 
Pit 3 is from 10 to 12 feet thick. 

A laminated to stratified, fine-grained waste underlies the cover material in Pits 2 and 3. This 
material, composed of various layers of plastic and granular materials, is soft, saturated, highly 
plastic and holds water. Wastes in Pits 2 and 3, which are laminated to stratified, had thin layers 
of wet, soupy material. The waste material in Pit 1, is soft, saturated, granular and gelatinous. 

Standing water was encountered at trenches T1-S, T2-N, and T3-N near ground surface. 
Trenches T1-N, T2-S, T3-C and T3-S did not have standing water. At the trenches with standing 
water, large amounts of rubble were also encountered in the cover or shallow waste. This 
relatively porous rubble creates zones of perched water, often found in the cover material. A 
large amount of lumber was found in Trench T3-N. 

Trench wall collapse was observed in the noncohesive materials comprising the cover. At the 
shallow depths excavated, the more cohesive waste material underlying the cap often held vertical 
slopes when it was wet. The material, however, is soft and gelatins or "pudding like". The 
ability of the these materials to hold steep working slopes at an appreciable height is doubtful. 
Laboratory classification tests show the waste material is non plastic to highly plastic silts. As 
the exposed working face dries, this material exhibits an uncertain behavior. 

Based on visual observation, angle of repose of the wet waste placed waste piles was generally 
about 20 to 30 degrees for Pit 2 and 3 wastes. It should be noted that the waste piles were 
typically no greater than about 8 feet high. 
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APPENDIX A 

PRELIMINARY CPT LOGS 
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LECENO NOTES Fernald Environmental Management Project 
1. Data Satrce: Applled Research Ass0CiOtes I A R A ) .  Inc. FIle: 5236404 

Dewatering Excavation Evaluation Project (DEEP) 

Electric Cone Penetrometer Test Results 
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Electric Cone Penetrometer Test Results 
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1. Data S w c e :  A D D l l e d  Research A s s a c l a t e s  I A R A ) .  Inc. Fl le :  S3OC401 
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P I T :  3 

C P T  ID: C3-12 

D A T E  TEST PERFORMED: 8 /25 /94  

CraJ,,,, Svfoce C o ~ d l n a t e s  INAD 1981) 
I O  E l e v o t l c n  - fee t  

INAVO I9271 
N Q t h l W  E O S t i n g  

C3-12 4 8 1  729 134668 1 587.0 

Synthesized Undrolned Shear E f fec t  1 ve C loss l f lco t ion  by 

ID51  I Uncarected  IDS1 I Corrected Ips1 I Corrected 1%) Presswe Ips1 I Presswe IDsI 1 I DCf ) Density 1 % )  ~ n g ~  e 1 degrees 1 I D S 1  I IDS1 I I b l o r s l f  t 1 
Sleeve Stress T I D  Stress. TiD St ress .  Rot lo. Overburden Overbvden wet Density Re I o t  I ve F r l c t i c n  Strength. Su P o r e  P r e s s w e  Elow C a n t  CPT Corre lo t lcn  * 

- 
t + - 
f 
n 
0 

3 Dewatering Excavat ion Eva lua t i on  P r o j e c t  ( D E E P )  
I. Data Sovce: Applied Aeseorch ASsOClOtBS I A R A I .  InC. F l l e :  5 2 5 6 4 0 2  

.) ~ ~ ~ ~ ~ ~ f ~ ~ ~ ~ ~ ~ :  I -Senslt lve 2 - P e a t  I - C l a y  4 - S I I t  U l x t u r e  
5-Sand Mixture 6-Sand l - C r a v e I l y  Sond 2.  W O t w  table net by ARA O t  depth: 0 feet  

E l e c t r i c  Cone Penetrometer Test Resu l ts  
8-0verccnsaIIdated I. water table setting rewesents  amrox lmte  d e D t h  and 

hos not  been odjurted based cn maswed W t C r  ldvels. 

4 .  CPT derived denslty ond Strength dot0 shorn ace e s t i m t e s  
based on enplrlcol corre lo t lcn  by IRA and hove 
not been adjusted based cn I abQotory  data. 

Is from ARA Interpretotlcn. 

CPT I D :  C3-12 
5.  St rot Iwophy s m  In c l o s s l f i c o t i o n  by CPT Correlotlon 
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NOTES 
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1 .  Data S m c e :  Applied Research ASsOCiOteS ( A R A ) .  Inc. F i l e :  5256403 
2.  Water table set by A R A  Ot depth: 0 feet 
3 .  Water table settlng reDre8ents apDrOxlWOte depth and 

4. CPT derived density and strength data shorn are e s t i m t e s  

has not been adjusted based On maswed water ievels. 

based gn e ~ l r l c a l  Correlot icn by ARA and hove 
not been adjusted based on lobffotffy data. 

5. S t r o t l g m y  shgrn in c lass l f l ca t l cn  by CPT Ccwrelotlcn 
i s  frm ARI Interpretat ion.  

Ferna ld  Environmental Management P r o j e c t  
Dewatering Excavat ion Eva lua t i on  P r o j e c t  (DEEP)  

E l e c t r i c  Cone Penetrometer Test Resu l ts  

- 

CPT I D :  C3-13 

C A O  FILE: P019/SKX03413.OtN 

I O  
tr,,,,nd sWtoce * ~ l ~ ~ ~ l f i ~ ~ t l ~ :  1-Sansltlve Z-Peat 3-Cloy 4-Sllt Mixture 

5-Sand M l x t w e  6-Sand 7-Gravel l y  Sand I 8-0vercOnso11dated 

C w d l n o t e s  (NAD 1983) 
Elevat ion - feet 

INAVO 19271 

C3-13 48 1829 1346781 5 8 9 . 3  

P I T :  3 

C P T  ID: C 3 - 1 3  

D A T E  T E S T  PERFORMED: 8 /25/94 
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FEMP 

LOCATK>FYNU!ER: DATE COMPLETED: COORDINATES: DATE STARTED: 
s-I I -?s- 9 - 1 ! - 9 <  

GROUNDWATER LEVEL D A E  TIME: GROUNDWATER LEVEL DAE nME: 
v4 AI4 r / 4  wd t; 4 

11S3 ( c  I - 6 1 
SURFACE ELEVATION: 

N 4  
DRILLING CONTRACTOR: DRILLING MUIPMENT DRILLER GEOLOGIST 

G.4-L K7* < P i l c . = - c  e &/lo- SA, A-7 c r pG, A;.- ?,roc I, .' 
I WATER RECOMREO WRING DRILLING: I WATER LOST DURING DRILLING WATER USED DURING DRILLING: 

METER I BKG? : q-I f-9: 

DESCRlPTlON 
(Colon identified per Munsell Color Chart) 

I 

3 1 SAMPLING EOUIPMEKT: II NOTES: 

GAL 

REMARKS 

* SAMPLES COUECED FER ASTM STANDARD PENETRATW TEST. 
FSF-1 G:/WPSC /950037.DRW (07-10-95) 

000888 



- 
DATE 

DESCRIPTION 

(Colok identified per Munsell Cobr Chart) 

-- 

I 
. -- -. .- 

rWAAMPUNG EQUIPMEM: I 
\ 

lw€w R 1 
I M-R OF A- I 

REMARKS 

_ _  _ _  ... -. . . . 



, I 
FEMP 

PAGE I * LITHOLOGIC 
CONTROC No.: 

GROUNDWATER LEVEL: 
A: A 

SURFACE ELEVATK)N: 

. -  
1 WATER RECC- WATER USED DURINQ DRILLING: 

I: 1 DRlLLlNQ MUlfWENf I DRILLER I 

-- 
I I I 

GAL 

DESCRIPTK)N 

(Cobrs identified per Munsell Cobr Chart) 

SnMPLES COUECTED PER ASTM STAN1 
FS-F-3681 

REMARKS 

ARO PENETRATW TEST. G: I WPSC 1950037.DRW (07-104 



LITHOLOGIC LOG 
(Contlnuatlon Page) 

CONTAOC NUMBER: 

DESCRlPTlON 

(Colors identified per Munsell Color Chart) 
REMARKS 

- -  

I YAMPUNG EOUIPMENT: 1 
I I  

ALPHA 

ETA I GAMMA 
d I  . 

G:\WP!Sf?Q501 *O.DRV 



I 
p"' DC-J--=) € * P V r r k o m  prepp- &"+=I,,;, I ~ , c A , a I ; * ?  I 

FEMP 

OF Y I CONTROL No.: 
LITHOLOGIC LOG PAGE 

PROJECTNAME: PROJECT NO.: 
/0-03. ob 

-z) COORDINATES: DATE STARTED DATE COMPLETED: LOCAllON?4UMBER:. 
I IZ7C 0 - 7 -  9 5  0 - 4  - 95.7 

SURFACE ELEVATION: GROUNDWATER LEVEL DATE: nME: GROUNDWATER L M L  
rv4 N4 N4 N4 

GEOLOGIST: DRILLING CONTRACTOR: DRlLLlNQ EOUlpM DRILLE 
&:+L E , - <  f i I L  . . c c  hllo- <A- X , e r  1 /L.brI;A P [ ~ - L ~  

WATER USE0 OURINQ ORIUING: I WATER RECOVERED WRING DAILLING: I WATER LOST DURING DRLLlNQ 
I t SAMPLE 

TIME. 
DATE. AND 
NUkeER 

1 

0 cpf i  g-7-95- ALPHA. 

GAL lv4 GAL 

D E S C R I M  
(Cobrs identified per Munsell Color Chart) 

I SAMPLING EOUIPMENT: 11- 

. SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. 
FSF-368 1 



4 -  
_ >  

.. _ _ _  . . FEMP 
' CONTAOC NUMBER: LITHOLOGIC LOG 

pag. - (Contlnuatlon Page) 
I 

PROJECT NAME: 

3 

( ~ E R  I BKGO 1 DATE 

(Colon identified per Munsell Color Chart) REMARKS 

. SAMPLES COLLECTED PEA ASTM STANDARD PENETFUTW E S T .  



ALPHA . 
BETA I GAMMA 

DESCRIPTION 

(Colon identified per Munsell Color Chart) 

TI I SAMPUNC EQUIPMENT 1 1 7  

REMARKS 

'C 

5 + = p  c, I I1 
* SAMPLES COLLECTED PER ASTM STANDARD PENETRATION TEST. - -.. 

FSF-3681-1 711 tr06 G:\WPSC10501 r0.D 



FEMP 
- -  LITHOLOGIC LOG I CONTROC NUMBER 

(Contlnuatlon Page) 

I PROJECT W E :  I PROJECT NUMBER: 

DESCRIPTION 

(Colors identified per Munsell Cob Chart) 

I SAMPLING EQUIPMENT: I 1- 

REMARKS 

TEST. 

FS-1-1 7llIA6 G:\WP!3XW140.DRW 



1 

I 

NOTES: SAMPLING EQUIPMENT: 

FEMP ' CONTROLNO.: 
LITHOLOGIC LOG PAGE / .. O F F  

PROJECT NAME: PROJECT No : 
c / 9 e rrrc le h 9 Ah + vrd ., ra - G c k c  1- 1 c,, L'> c, 94 C, i. 7 1 /" 0 3 o b  

LOCAlWFYNUMBER COORDINATES: DATE STARTED: DATE COMPLETED 

SURFACE ELEVATION GROUNDWATER LEVEL. D A E  TIME: GROUNDWATER LEVEL 
I /,C7 1 C Z - 9  9 -  l a - ? <  3- I /  -3%- 

/ . / A  b A  /L'4 \ / t  

DRILLING EOUIPMP(T DRILLER DRILLING CONTFUCTOR: GEOLOGIST: 
L 4 - L  a ,  n e  AIlI-ancc /-/c/lc4g.c1- p,qt/ I +4;- l%=J=- 

WATER USED DURINQ DRILLINO: 1 WATER RECOVERED DURING DRILLING: WATER LOST DURINQ ORLLINQ 

. SAMPLES COUECTED PER ASTM STANDARD PENETRATION TEST. 
FSF-3681 G:IWPSC I950037.DRW (07-10-95) 



I L..... 

DESCAlPTlON 

(Colors identified per Munsell Color Chart) REMARKS 

\ r l  p. , 



LITHOLOGIC LOG CONTFla NUMBER: 

-- (Contlnuatlon Page) 

PROJECT NUMBER: I PROJECT NAME 

DESCRIPTION 

(Colors identified per Munsell Color Chart) REMARKS 

' SAMPLES W C E D  PER ASTM STANMAD PENETRATlW TEST. 

FSMBBl-1 7lllr06 



J 4  

DESCRIPTION 

(Colors identified per Munsell Color Chart) 

. 

S P E S  COLLECTED PER ASTM STANDARD PENETRATK)).( TEST. OOQm? 7 l l l M  



i 
DESCRIPTION 

(Colors identified per Munsell Color Chart) 

L 

I LocAncx NUMBER: 

r E m r  

LITHOLOGIC LOG 
(Contlnuatlon Page) 

SAMPLES COUECTED PER ASTM STANDARD PENETFUTlON TEST. 



CONTROL NO.: 

LITHOLOGIC LOG PAGE OF 16s 
PROJECT NAME: PROJECT NO.: 

I 
COORDINATES: DRILLING CONTFMCTOR: DRILLER I HELPER RING NUMBER: 

SURFACE ELmAnoN: GROUNDWATER L M L :  DATE: nME: DATE STARTED: 

GEOLOGIST: GROUNDWATER LEVEL: 1ME: DATE COMPLETED: 

I I 
WATER USED DURING DRILLING: I WATER RECOVERED DURING DRILLING: 

I 

I INSTRUMENT 

ALPHA 

* SAMPLES COUECTE 
'SF-3681 

DESCRIPTIm4 

(Cobrs fdenttfied per Munsell Cobr Chart) 

BACKGROUND I DATE I TIYE 11 I 

REMARKS 

0 
50 

'ER ASTM STANDARD PENETWTK)N TEST. 
G:IWPSCI=DRW (2-1ses) 

000901 



. 
I T LITHOLOGIC LOG PAGE OF 

m m  No.: 

PRqJECTWE:  - PAOJECT NO.: -. 
BORMQ NUMBER: COORDINATES: 

I I I I 

WATER USED DURING DRIUINQ: I WATER RECOMRED WRING DRILLING: I DRlLLlNQ EQUIPMENT 

DRILLING CONTRACTOR: DRILLER I HELPER: 

I. INSTRUMENT 

SURFACE ELEVATION: 

I plQ 

DATE STARTED: I DATE 

GROUNDWATER LEVEL: 

I ALPHA, 

I I GEOLOGIST: GROUNDWATER LEVEL: 

I BETAIGAMMA 

DATE MMPLETED: 
< 

DESCRlPTlffl 
(Cobrs identified per Munsell Cobr Chart) 

BACKGROUND 1 
' SAMPLES COUECTED PER ASTM STANDARD PENETFWTION TEST. 
FS-F-3681 

000902 

NOTES: 

REMARKS 

G : l  WPSC 19WW7.DRW (2-15-95) 



- FEMP -_ ' CONTROLNO.: 
LITHOLOGIC LOG PAGE &OF n- - 

PROJECT NAME: . PRCUECTNO.: 

I 
RING NUMBER: COORDINATES: DRlLLlNQ CONTRACTOR: DRILLER1 HELPER: 

SURFACE ELEVATION GROUNDWATER LEVEL: N E :  DATE STARED: I DATE. 
I 

GEOLOGIST: GROUNDWATER LEVEL: 

I I 
WATER USED DURINQ DRILLING: I WATER RECOVERED WRING DRILLING: 

SAMPLE 
TIME. 

DATE.ANC 
NUWER I 

! INSTRUMENT 

! U D  

ALPHA 

A I GAMMA 

OESCRlPTlON 

(cdors identtfled per Munsell Cobr Chart) 

-- 

BACKGROUND I DATE 

SAMPLES COUECTED PER ASTM STANDARD PENETRATION TEST. 
'S-F-3681 

y DATE COMPLETED 

DRlLLlNQ MUIPMPCT: 

G: 1 WSC lQSW37.DRW (2-15-95) 

BOQS83 

I' 
. I  



E 3  

OESCRlPTlON 
(Colon identified per Munsell Color Chart) 

... 

/v' A GAL 

REMARKS 

I 
53 1.'- 5 p . c  .-. 

-. . . 

FSF-3681 



-- 

. ,' 
*.. , 

CONTROC MMBER: LITHOLOGIC LOG 
(Contlnuatlon Page) 

PROJECT NAME: 

I 
G 

I 

27 

I4 

DESCRIPTION 

(Colors identified per Munsell Color Chart) 

I SAMPLING EOUIPMEM: I(- 

I LOCATION NUMBER: 

I 
REMARKS 

SAMPLES COUECED PER ASTM STANDARD PENETFUTK)N TEST. 

:'wQ3QL 



i. TIME. 

DATEAND 

NUklBER 

I I 
OESCRlPTlON 

(Colors identified per Munsell Color Chart) I REMARKS 

SAMPLES COUECTED PER ASTM STANDARD PENETRAM TEST. 

FSF3681-1 711 1 M  



c FEMP C O N m  No.: 
LITHOLOGIC LOG PAGE 

PROJECT NAME: PRCWECT No.: 

ou bew-Jt-;- ,  .L ...- i-L- G ~ . . I ~ - J , ~  - G<.L L ~ , . ~ ~ /  r .-d  7 - ~  10 03 0 6  
LOCATIOmUMBER: COORDINATES: DATE STARTED DATE COMPLETED 

SURFACE ELEVATlON GROUNDWATER LEVEL O A E  TIME: GROUNOWATER LEVEL DATE TIME: 

t r S 3 Y  ( C i 3 3 - I  ) 9-15- 9c 9 - ' G  -7ia 

P A  m4 fi.1 

WATER USED DURING ORIUINQ: I WATER RECOVERED WRING DRILLING: WATER LOST DURINQ ORRLINQ 
I rJ4 

7- 

3- 9 

D E S C R I P M  
(Colon identified per Munsell Cobr Chart) 

/v4 GAL 

REMARKS 

SAMPLES COUECTED PER ASTM STANDARD P E N E T R A M  TEST. 
FSF-368 1 G:IWPSC 19!54037.DRW (07-1G95) 



- LITHOLOGIC LOG 
COHTROL NUMBER. 

0 ,  (Contlnuatlon Page) ... 
I PROJECT NUMBER: I PROJECT NAME: 

10.0 3 . 0  6 
I ; - 
... . . . .. 
:. ,; -: . . _: ....- 

... ....< ..?-..\ _.  . 
. .  

sM4pLE 

TIME. 

DATE. AND 

NUMBER 

BETA I GAMMA 

DESCRIPTION 
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c. 1 

APPENDIX C 
SUMMARY OF FIELD OBSERVATIONS 

INTRODUCTION 

FROM WET TRENCHING 

A total of seven wet (not dewatered prior to excavation) trenches have been excavated in Pits 1, 2 and 
3 as part of DEEP for the purpose of evaluating conditions of the waste, and to provide information about 
dewatering and/or excavating a wet waste. A John Deere 690D LC tracked excavator (track hoe) was 
used to perform test excavations at seven locations at Pits 1, 2 and 3 (see Figure 2-2). FERMCO 
conducted the trenching from February 1 through March 14, 1995. 

c.2 GENERAL 

The trenches were conducted, using the trackhoe, at seven locations that had a prior CPT sounding and 
a geotechnical test boring. The excavation site was prepared for spoil piles prior to the excavation. 
Plastic sheets were placed on the ground surface in the vicinity of the location to collect and direct 
drainage from the spoil pile back to the trench. A temporary berm around the perimeter of the spoil pile 
areas was formed using hay bails and plastic sheets. The trench was dug between two spoil pile areas. 
One spoil pile was for the cover material and the other for the waste. Water tanks (3,000 - 8,000 gallon 
capacity) at the excavation location collected water that was pumped from the trench with portable 
dewatering pumps. 

Excavation proceeded by creating a rectangular trench about 30 inches wide, 0.79 cy heaped bucket, and 
5 feet total. The length of the trenches was about 20 to 25 feet. The long axis of the trench ran along 
a general north-south line, with the track hoe positioned at the north end of the trench. Excavation was 
done so the trench wall slope remained as steep as possible, permitting observation of trench sidewall 
failure. The backhoe achieved its full reach (excavated depth of 15 feet). As the trench wall material 
collapsed into the trench, it was excavated from the pit and placed on the spoil pile. The final width of 
the trench at ground surface varied from location to location, depending on the amount of sidewall 
failure. A field engineer recorded observations during the excavation. 

During the trenching, a FERMCO sampling technician collected samples of the waste materials, taken 
at various depths from each trench, directly from the track hoe bucket, prior to its placement on the spoil 
pile. Additional material samples were collected from the waste spoil pile prior to backfilling the material 
into the trench. A 5-gallon plastic bucket of waste material was collected from each trench. The samples 
were transferred to an on-site geotechnical laboratory for moisture content tests, classification, 
compaction, and bearing ratio tests. The results of these geotechnical tests are not available. 
Additionally, waste material from each of the trenches was archived in white steel boxes for future testing 
by OU1. 
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FERMCO videotaped excavation operations at each location. The cameraman was positioned above the 
trench location with a four-wheel drive man-lift. 

When the trench was completed, material from the waste spoil pile was backfilled into the trench and 
covered with material from the cover spoil pile. 

The following subsections summarize field observation notes completed by the field engineers during 
trenching operations. 

c.3 Pit 1 Trenches 

Trench ID: T1-N 

Location: North end of Pit 1, at stake #11352 

Field Engineer: K. Ernst 

Long Axis of Trench: North-South 

Corresuonding CPT and Test Boring: 

CFT ID: c1-2 
Test Boring ID: 1 1352 

Corresuonding Video Number: Trench #2 

Datemime of Trenching;: 

February 13, 1995 
Excavation start time: 1416 
Excavation end time: 1509 
Backfill start time: 1510 
Backfill end time: 1545 
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Weather Conditions: 

At 1002: Cold, Temperature approx. 10 degrees F, sunny and clear. Ground surface is frozen, 
with about 2 - 4" of snow cover. 

DescriDtion of Materials Encountered: 

Note: Visual descriptions are from materials excavated from the trench and placed on the spoil piles, 
materials placed in sample containers, and observations of visible sections of the trench walls. 
Observations of the trench walls were made from the perimeter of the safety exclusion zone, about 15 
to 20 feet from the excavation. Depths are estimated, from one-foot tick marks on the stick of the 
trackhoe stick. 

Depth (feet) DescriDtion 

0 -1 yellow-brown clay (cover) 

1 gray material encountered (waste) 

1 - 3  gray and reddish earthen material, dry 

3 - 4  reddish gray, coarse, sand-like material; reddish, gray and some black clayey 
sand. The gray coarse granular material was "jelly-like", but runny (flowable). 
The reddish granular material was wet. Black material was sandy, drier. 

4 reddish gray, with some black material, dry to moist. Track hoe bucket make 
sides vertical sides of trench smooth, slickensided. (Note: At the end of the 
excavation, the east trench wall collapsed creating a bowl that undercut the 1 foot 
thick clay cap, exposing alternating layers of gray, brown, black, and red 
material varying from about 2" to 1 foot thick directly beneath the cover. The 
layers dipped to the north at an angle of about 30 degrees.) 

5 spots of white material in waste 

6 - 7  red and gray material which is somewhat "icecream" like in appearance. The 
gray material is clay-like and behaves like jelly when troweled in the plastic 
sample bucket. Some sand is present. Water comes to top of bucket when 
agitated. 
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9 -  10 

10- 1 1  

12 - 14 

red, gray clay-like, "icecream like material. Material transported in trackhoe 
bucket bounces in jelly-like fashion. 

Mostly red, clay-like material, pockets of green granular material, wet. Green 
grains look like coarse subangular sand, 1/16" to 1/8" max. Brown clay-like 
material is present. White, soupy, granule, non plastic material also present. 
Some of the white material was "jelly-like". 

White, grayish sludge pockets encountered in the mostly red, clay-like material. 
Gray, runny, soupy, sludge-like material, wet. Some, black, green yellow and 
gray material. Yellow material was flakes, sandy and wet. Black material was 
sandy. 

Sandy material,, primarily brownish gray sandy material. Sand is coarse grained, 
moist, with tints of pink color. Sand is surrounded by clay-like material. Some 
orange clay-like material, and some greenish yellow material. 

Stabilitv. Handling and Water Conditions During Excavation 

Condition 

1418 1 Trackhoe operator digging off cover material, creating trench 
about 2 bucket widths wide 

1420 1 - 3  Reddish gray material angle of repose on waste spoil pile 35 - 40 
degrees 

1425 

1428 

1432 

4 

5 

Trench is "dry" (no standing water) 

Trench side slopes vertical, trackhoe bucket makes sides of 
trenches smooth, slickensided 

Angle of repose of waste spoil pile 35 -40 degrees. Operator in 
the man-lift observed a soft pocket zone in the trench from depth 
of about 3 to 6.5 ft below land surface that was slowly caving in 
while digging. 

1444 8 Trench slopes still vertical. Material in trackhoe bucket bounces 
as if "jelly-like" 
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b 0163 
1455 

1507 

1510 

1535 

11-12 Collapse of north and east trench walls, creating a bowl that 
undercuts the overlying material. Top of the undercut is at 5 
feet 

13-14 Trench walls of waste material rapidly slough into the trench, 
creating a large bowl that undercuts overlying materials on the 
east and west sides of the trench. The zone of undercut extends 
horizontally about 3 feet from the plane of previously near 
vertical face at each side of the trench. The waste material that 
caved from the trench walls broke cleanly from the (frozen) clay 
cover along the covedwaste interface, leaving a 1 foot shelf of 
frozen ground. 

13-14 The maximum depth before the cave-in at 1507 was about 13 - 
14 feet. No standing water was observed in the trench. The 
size of the trench at the ground surface before the cave-in was 
about 6 feet wide by 25 feet long. After the cave-in, the 
northern portion of the trench had a width at ground surface of 
about 12 feet 

During backfilling: the backfilled material behaves (jiggles) like 
jello when the trackhoe operator smoothes the waste material 
filled into the trench at waste final grade 

1541 At completion of backfilling: after the (clay) cover material is 
placed over the waste in the backfilled trench, the ground surface 
behaves (jiggles) like jello when tamped with the hoe bucket 

Trench ID: T1-S 

Location: South end of Pit 1 

Field Engineer: B. Catanach 

Corresponding CPT and Test Boring: 

CPT ID: c1-4 
Test Boring ID: 1 1353 

Corresponding Video Number: Trench #5 
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DateRime of Trenching: 

March 15, 1995 
Excavation start time: 0905 
Excavation end time: 1045 

Description of Materials Encountered: 

Note: Visual descriptions are from materials excavated from the trench and placed on the spoil piles, 
materials placed in sample containers, and observations of visible sections of the trench walls. 
Observations of the trench walls were made from the perimeter of the safety exclusion zone, about 15 
to 20 feet from the excavation. Depths are estimated, from one-foot tick marks on the stick of the 
trackhoe stick. 

DeDth (feet) Description 

0 - 1  brown and gray cover material. Small amounts of wood and metal debris 

2 -3 

4 

same as above, more metal debris 

brown silt material with concrete and steel debris 

5 

6 

7-8 

9 

11-12 

14 

15 

gray material, light brown material, plastic. 
(Water begins to seep rapidly into the trench) 

No more construction debris. 

black sludge material 

dark gray material, plastic, jell0 consistency (Water level in trench at 5 ft  depth) 

same as above 

gray material with some light blue, dry looking material (Water pumped down 
to 10 f t  depth) 

same above 

light brown plastic material, and light gray material 
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Stabilitv. Handling and Water Conditions During Excavation 

Time Depth (ft) Condition 

0905 Start trenching 

0925 5 Water starts to rapidly seep in 

0934 7-8 

0940 9 

0950 9 

0955 9 
. ., 

095 8 10 

1008 

1020 

11 - 12 

12 - 13 

Standing water level in trench at 5 feet depth, right face 
of trench sloughs into trench 

Right face of trench collapses again 

Started pumping water, stopped excavating 

Filled 1800 gallons into a 2,500 gallon tank 

Restarted excavating, right face collapse again. Trench 
width about 9 feet at ground surface 

Left face still holding, only minor sloughing. Water 
level pumped down to 10 feet 

Stopped pumping. 8000 gallons pumped, water level in 
trench 10 feet 

c.4 Pit 2 Trenches 

Trench ID: T2-N 

Location: 

Field Engineer: K. Ernst 

Long Axis of Trench: North-South 

North end of Pit 2, at stake #11358 
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CorresDonding CPT and Test Boring: 

CPT ID: c2- 1 
Test Boring ID: 11358 

Corresponding Video Number: Trench #1 

Date/Time of Trenching: 

February 1 - 2, 1995 
Excavation start time: 1405 (February 1) 
Excavation end time: 1541 (February 1) 
Backfill start time: 1100 (February 2) 
Backfill end time: 1715 (February 2) 

Weather Conditions: 

February 1 at 1245: SUMY with some clouds, temperature about 38 degrees F, snow on ground 

February 2 at 1740: Overcast, temperature about 36 degrees F, ground partially covered with snow, 
snow melting, slush and puddles on ground, ground extremely wet. 

DescriDtion of Materials Encountered: 

Note: Visual descriptions are from materials excavated from the trench and placed on the spoil piles, 
materials placed in sample containers, and observations of visible sections of the trench walls. 
Observations of the trench walls were made from the perimeter of the safety exclusion zone, about 15 
to 20 feet from the excavation. Depths are estimated, from one-foot tick marks on the stick of the 
trackhoe stick. 

DeDth (feet) DescriDtion 

0 - 1.5 ' 

brown to yellow brown silt and clay, grass and roots, dry to moist. (Water 
beginnings to seep in to the trench at depth 1.5 feet) 

1.5 - 2 grayish brown soil 

2 - 2.5 encounter concrete rubble 

2.5 - 3 "brick-red," white and black material 
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3 - 6  

6 - 8  

8 -  11 

11 - 13 

13 - 17 

red clay-like material, wire (2 to 5' long typical), porous slag (3 to 4" pieces, 
black, lava-like, 1/16 to 1/8" pores; typical; floating on water surface), black 
siding material, metal straps, metal buckets (10-gal typical), construction debris, 
concrete rubble 

clay, brown with gray streaks, with brown, grayish brown and gray sand and 
gravel, very wet. Gravel is round (larger gravel) to subangular (smaller gravel), 
&e is 1/8" to about 2.5", red and black gravel also present. Rock (3 to 5" 
diameter), possibly concrete rubble. Some metal, flat 1" wide by 10" long, 
typical. 3' x 3' x 1' piece of flat concrete excavated (water surface at depth 6 - 
7 feet) 

brown, with "brick-red" and black clay like material, wet to very wet. Trackhoe 
bucket scraping sound at 11 feet while excavating south end of trench, possibly 
large piece of concrete rubble. Gray clayey gravel-like material, 1 to 2", 
rounded. 

stratified white, light greenish gray, reddish brown and tan fine-grained material, 
some rust colored material, low to medium plasticity, moist. Material is putty- 
or paste-like, very spreadable. Some material possibly lime sludge (water 
surface at depth 7 - 8 feet) 

same as above, some black and burnt orange material, moist. Reddish brown 
material is very fine-grained, appears paste-, putty-like, and breaks into chunks 
along discrete lines. Lard-like white to light green tinted material. Also contains 
brown coarse sand to fine gravel (1/8" typical), round to subangular. Burnt 
orange material, approx 2" x 2" porous, friable. 18" x 18" x 1/4" to 1/8" black, 
hard tar-like sheet. 

Stabilitv. Handling and Water Conditions During Excavation 

Time Depth Cft) Condition 

1405 

1412 

Start trenching 

Track hoe operator excavating cover materials to start a 
rectangular trench, about 15 - 17 feet long, and two 
bucket widths (about 5 - 6 feet) wide 
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Water begins to seep in at east side of trench at 1.5 feet 1413 

1415 

1.5 

Water also observed seeping into trench from a level of e 3 
about 3 feet 

Predominantly red clay-like material is excavated. 
Excavated materials in the hoe buckets come from the 
trench as pieces, or blocks of earthen-like materials 

1419 4 

Length of trench (north - south) at surface 15 - 20 feet; 
width 5 feet; side slopes (east and west) are vertical 

1422 5 

1425 

1430 

1434 

5 - 6  

6 - 7  

7 - 8  

water seeping into trench from above 

angle of repose of waste pile about 35 degrees 

waste material in bucket slides easily from hoe bucket 
into white metal box 

Water surface in trench at about 6 foot depth, trench 
walls vertical a 1435 

1454 

7 - 8  

7 - 8  Waste material placed on the spoil pile is very wet, 
causes pile to slump to about 30 degree angle of repose. 
Water level in trench is relatively constant at 6 - 7 foot 
depth 

1510 1 1  - 13 Stratified waste material appears chalky and blocked in 
hoe bucket; material heaped high (2 feet) in bucket 
excavated from below water surface in trench. Material 
sticks slightly to hoe bucket, as operator has to move 
bucket up and down to remove material. 

1525 13 - 17 Stratified waste material breaks from hoe bucket in 
blocks. 

17 1541 

1553 

Stopped digging trench 

Condition of trench: Length 26 - 27 feet, width about 
5 feet at ground surface, about 17 feet deep. Standing 
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1623 

1000 (Feb 2) 

1115 

1125 

1129 

1135 

1139 
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water in trench at about 6 feet below land surface. 
Water in the trench is brown and murky. Trench walls 
(that are visible above the standing water level) are 
vertical, and generally composed of brown to grayish 
brown clay. Just above the water surface there appeared 
to be some undercutting, but the extent could not be 
determined due to murky, brown water. Conditions of 
the trench below the water level can not be seen. 

Other observations: little water drained from the waste 
material after it was piled on the spoil pile. (Note: 
standing water in the hoe bucket was drained into the 
trench prior to placing the bucket load on the pile.) 
Some water puddled on the plastic sheet in the vicinity 
of where the waste was piled, but there was no flow or 
streams of water back into the open trench. Wetter 
waste material from depths of about 12 - 15 feet slumped 
more when placed on the top of the waste pile (est. angle 
of repose of the waste pile: 20 degrees) 

Condition of trench: Water level in trench about 0.5 to 
1 foot below land surface. Surface water runoff from 
snow melt into the trench (which is located along a 
drainage swale) contributes to the standing water in the 
trench 

Started pumping water from trench to tank 

500 gallons of water in tank (pumping rate approx. 50 

a m )  

Water level in trench about 1.3’ below land surface; 750 
gallons of water in tank 

lo00 gallons of water in tank (pumping rate approx 50 

a m )  

Water level in trench 1.8’ below land surface; 1250 
gallons of water in tank 
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1144 

1149 

1155 

1205 

1213 

1220 

1618 

1619 

1620 

1630 

1650 

1704 

Water level in trench 2.1’ below land surface; 1500 
gallons in tank 

Water level in trench 2.5’ below land surface; 1750 
gallons of water in tank 

Water level in trench 2.8’ below land surface; 2000 
gallons of water in tank 

Stopped pumping, tank near capacity. Water level in 
trench about 3’ below land surface; 2600 gallons of 
water in tank 

Track hoe operator backfilling trench 

About 1/2 of the waste spoil pile backfilled into trench. 
Water in trench displaced; water level 0.25 to 0.5 feet 
below land surface 

Construction personnel position an additional 2500 
gallon capacity tank near the trench 

Trench condition: water level at or near land surface. 
Pieces of porous slag floating on the water surface cover 
about 50% of the water surface area of the trench 

Pump started, pumping to tank. Trench collecting 
surface water runoff from snow melting. Drainage is 
entering the trench from the northwest. Hoe operator 
builds berm at the north end of the trench to minimize in 
flow. 

Trackhoe operator backfilling during pumping 

Approximately 1500 gallons in tank 

Pump stopped. Approximately 2200 gallons pumped to 
tank votal pumped from trench to two tanks: 
approximately 4800 gallons) 
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Trench ID: T2-S 

Location: South end of Pit 2 

Field Engineer: B. Catanach 

Corresponding CPT and Test Boring: 

CPT ID: C2-5 
Test Boring ID: 1 1359 

Correspondinp Video Number: Trench #6 

Datemime of Trenching: 

Backfilling complete, operator grading surface with hoe 
bucket 

March 16, 1995 
Excavation start time: 1018 
Excavation end time: 1152 
Backfill start time: 1152 
Backfill end time: 1230 

Description of Materials Encountered: 

Note: Visual descriptions are from materials excavated from the trench and placed on the spoil piles, 
materials placed in sample containers, and observations of visible sections of the trench walls. 
Observations of the trench walls were made from the perimeter of the safety exclusion zone, about 15 
to 20 feet from the excavation. Depths are estimated, from one-foot tick marks on the stick of the 
trackhoe stick. 

Depth (feet) 

0 - 1  

1 - 2  
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DescriDtion 

brown to light brown clayey silt 

mainly brown material, some plasticity 
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2 - 3  

3 - 4  

4 - 7  

7 - 9  

9 -  1 1  

11  - 14 

mainly light browdred'material, plastic small amounts of gray powdery 

0 material. Excavated two round crucibles that could not be crushed with 
hoe bucket. 

light red clay-like material, very plastic. 
material mixed in. A lot of cast iron crucibles. 

Small amounts of white 

light red and tan material, very plastic (no water infdtration into trench) 

same as above 

light tan and red material, very plastic, "pudding-like (no water 
infiltration into trench) 

same as above (small amount of water trickling into trench from 4 - 5 
feet below land surface) 

14 - 16 dark brown material 

Stability. Handling and Water Conditions During Excavation 

Time Depth (ft) Condition 

1018 Start excavation 

1028 3 Trench walls holding vertical 

1033 4 Trench walls holding vertical 

1055 6 - 7  Trench walls holding vertical. No water infiltration 

1102 8 - 9  ' Trench walls vertical. 

1109 10 - 11 Trench walls vertical. No water infiltration 

1125 13 Major collapse of right trench face 

1140 14 
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Small amount of water trickling in at 4 - 5' depth below 
ground level 
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1143 

1152 

1230 

15 -16 Left face of trench cave in 

Started backfilling 

Backfilling complete 

c.5 Pit 3 Trenches 

Trench ID: T-N 

Location: North end of Pit 3, between stakes #11360 and C3-9 

Field Engineer: K. Ernst 

Long Axis of Trench: North-South 

CorresDonding CPT and Test Boring: 

CPT ID: c3-9 
Test Boring ID: 11360 

CorresDonding Video Number: Trench #4 

DateRime of Trenching: 

February 16, 1995 
Excavation start time: 1034 
Excavation end time: 1208 
Backfill start time: 1450 
Backfill end time: 1525 

Weather Conditions: 

At 1000: Overcast, temperature about 35 degrees F, puddles and some patches of snow on 
the ground 
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Descriotion of Materials Encountered: 

Note: Visual descriptions are from materials excavated from the trench and placed on the spoil piles, 
materials placed in sample containers, and observations of visible sections of the trench walls. 
Observations of the trench walls were made from the perimeter of the safety exclusion zone, about 15 
to 20 feet from the excavation. Depths are estimated, from one-foot tick marks on the stick of the 
trackhoe stick. 

Deoth (feet) DescriDtion 

0 - 1  yellow brown clay, 2" x 8" X 5' piece of lumber 

1 - 3  

3 - 5  

5 - 6  

6 -  10 

black ash, dry to moist; many wood (lumber) debris, 1/2" to 3/4" thick, 
up to a few feet long, wood pallet debris (water level encountered 2 to 
3' below land surface) 

black or gray ash-like material with wood and metal debris; wood is 
lumber ranging in a few inches to several feet in length; typical thickness 
of lumber: 1" to 4 - 6". 

brown clay with coarse sand and fine to coarse gravel (2 - 3" max.). 0 
Ash and wood debris. The east side of the trench (observed to about 6 
ft depth) generally had alternating layers of clay and ash dipping to the 
south. The west side of the trench had crossed lumber stacked, and 
protruding at the trench wall. 

brown gravelly, sandy clay, medium plasticity, wet. Gravel is fine to 
coarse (2 - 3" max.), subround to round, sand is fine to coarse. (water 
surface in trench at 4.5 feet below land surface) 

10 - 13 Stratified "rust"-red, orange, white fine-grained material, some light to 
dark gray material. White material has a yellowish or greenish tint 

13 - 15 same as above 

15 - 17 same as above, red material layers are plastic, clay-like; gray layers are 
"jelly I' -like. 

17 - 18 same as above, white material is paste-like 
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Stabilitv. Handling and Water Conditions During Excavation 

Time Depth (ft) Condition 

1034 

1038 

1041 

1044 

1050 

1103 

1130 

1137 

1159 

1207 

2 - 3  

3 

4 

5 

6 

10 

15 

17 

18 
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Start excavation 

Encountered ground water level, trench side slopes are 
stable 

Standing water in trench, water black and murky 

West side of cover material falls into trench while 
digging; east side of trench vertical 

Water draining from waste pile (containing ash and 
lumber) back into trench 

Water level in trench about 3' below land surface 

Started pumping water from trench to tank (approx 8000 
gal. capacity). Water level in trench about 4.5 feet 
below land surface 

Tank approx. 1/2 full (approx. 4000 gallons). Water 
level in trench at about 6 feet below land surface. 

Stratified waste material is "blocky", i.e. breaks into 
blocks when placed with the hoe bucket on the spoil 
pile. A block sitting on the pile was observed to break 
apart under it's own weight 

Stopped pumping from trench. Tank approx 5/8 full 
(approx 5000 gal). (Note: pumping was stopped from 
about 1140 to 1202 to clear clogged strainer valve). 
Standing water in trench at about 6 feet below land 
surface. Trench, at ground level is about 18 feet long, 
and 6 feet wide at south end; 9 - 10 feet wide at north 
end. 
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1440 

1450 

1456 

1457 

1525 

1525 

1528 

1535 

1545 

1614 

1622 

Trench ID: T3-C 

Water level in trench about 4 feet below land surface. 
Pumping to tank started. 

Water level in trench at about 6.5 feet below land 
surface. Water observed pouring into the trench along 
a horizonal line along the north trench face at depth 5.5 
feet. Bowled cave in at about depth 4 feet along east 
and south face of trench at south end. Bowled area is in 
black ash material, and extends below the water surface. 

Stopped pumping, tank full (appox. 7500 gal.) 
level in trench is about 6.5 feet 

Water 

Start backfilling trench 

Water level in trench at about depth 4 feet due to 
backfilling. Stopped backfilling. 

Started gravity drain of tank into trench 

Stopped gravity drain 

Started pumping water from tank into trench 

Water level in tank about 1/2 full (about 3500 gallons of 
water pumped). Water surface in trench is steady, about 
3 - 4 feet below land surface. 

Location: Central part of Pit 3 

Field Engineer: B. Catanach 

Pump looses suction. About 6700 gallons, total pumped 
into trench. Water level in trench about 3 - 4 feet below 
land surface. Recommence backfilling trench. 
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Backfilling complete. 

c-18 1019/95,9:58am, Rev. No.: A 



CorresDonding CPT and Test Boring: 

CPT ID: C3-11 
Test Boring ID: 11361 

CorresDonding Video Number: Trench #7 

Datemime of Trenching: 

March 14, 1995 
Excavation start time: 0925 
Excavation end time: 1045 
Backfill start time: 1055 
Backfill end time: 1125 

Description of Materials Encountered: 

Note: Visual descriptions are from materials excavated from the trench and placed on the spoil piles, 
materials placed in sample containers, and observations of visible sections of the trench walls. 
Observations of the trench walls were made from the perimeter of the safety exclusion zone, about 15 
to 20 feet from the excavation. Depths are estimated, from one-foot tick marks on the stick of the 
trackhoe stick. 

* 
Depth (feet) Description 

0 - 1  brown clayey silt with small amounts of black ash 

1 - 3  black ash 

3 - 4  mostly black ash, small amounts of olive brown silt 

4 - 9  mostly black ash 

9 -  1 1  black ash, small amounts of red pudding-like material 

11 - 13 black ash, pudding like, with coarse consistency, saturated, with free liquids 

13 - 15 red pudding-like material 
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Stabilitv. Handling and Water Conditions During Excavation 

Time Depth Cft) Condition 

0925 Start excavation 

0935 4 

0945 5 

0950 6 

. 1005 11 

1010 13 

Ash material is sloughing in off trench sidewalls. Waste 
(ash) stockpile angle of repose 1 to 1.  

Trench sidewalls sloughing off, left face sloughs into 
trench 

Right face of excavation sloughed into trench. Trench 
about 9 feet wide at top 

Trench at surface about 9 feet wide, trench sidewall 
holding 

Both trench sidewalls cave in, the excavation is 15 feet 
wide at ground surface. Black ash is saturated with free 
liquids 

1055 Start backfilling trench 

1125 Complete backfilling trench 

Trench ID: T3-S 

Location: South end of Pit 3, at stake C3-2 

Field Engineer: K. Ernst 

Long Axis of Trench: North, North-East 

CorresDonding CPT and Test Boring: 

CPT ID: C3-2 
Test Boring ID: 11362 
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Corresuonding Video Number: Trench #4 

Date/Time of Trenching: 

February 22, 1995 
Excavation start time: 1006 
Excavation end time: 11 11 
Backfill start time: 1136 
Backfill end time: 1215 

Weather Conditions: 

At 0907: Sunny, temperature about 31 degrees F, ground is free of snow cover, 

DescriDtion of Materials Encountered: 

Note: Visual descriptions are from materials excavated from the trench and placed on the spoil piles, 
materials placed in sample containers, and observations of visible sections of the trench walls. 
Observations of the trench walls were made from the perimeter of the safety exclusion zone, about 15 
to 20 feet from the excavation. Depths are estimated, from one-foot tick marks on the stick of the 
trackhoe stick. a 

Depth (feet) DescriDtion 

0 - 1.5 yellowish brown clay, moist 

1.5 -2 black ash, moist 

2 - 3  black ash and brown clay, moist. Some "brick"-red clay-like material 

3 - 5  brown and gray sandy clay material with black sandy ash, moist to wet 

5 - 6  grayish brown sandy clay and sandy ask, wet 

6 - 7  gray and brown sandy clay, wet 

7 - 7.5 same as above, with some black ash 

7.5 - 8 
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. .. 
8 - 9.5 . _  

9.5 - 14 

14 - 18 

brown sandy clay, moist to wet 

red, tan, white, gray, brown, black stratified material. Materials, except 
white and black materials are paste-like. White and black material are 
granular (fine to medium sand) 

same as above. "Brick"-red material is soft, fine-grained, paste-like and 
wet. Bright white material is granular (fine to medium sand. Tan-white 
material is more paste-like, moist. Material is generally stratified (layer 
thickness 1 inch typical), however layers thinner than 1/4" are present 
(1/8", 1/16" typical, often the black granular material) 

I 

Stability. Handline and Water Conditions During Excavation 

Time Depth C f t )  Condition 

1006 

1009 

1015 

1022 

1035 

1044 

1 1  

Start excavation 

Angle of repose of cover material (clay, moist) spoil pile approx. 
40 degrees 

Angle of repose waste spoil pile material (sandy clay and ash, a 
wet) approx. 25 degrees 

Grayish brown sandy clay and sandy ash sticks somewhat to hoe 
bucket 

Cave in of west trench wall, west side wall vertical, creating 
"D" shaped trench perimeter at the ground surface. Exposed 
face of east trench shows stratigraphy of clay and ash cover: 
alternating layers of clay and ash. 

13 Upper part (cover material) of the west trench wall falls into the 
trench, creating an approximately oval shaped trench perimeter 
at ground surface (about 18' x 10'). Some areas of the clay at 
the ground surface are undercut by the collapsed material. 

1048 14 ash and clay caving from trench walls into trench . 
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1057 

1059 

1103 

1104 

1107 

1111 

1114 

1115 

1126 

1127 

1136 

14 excavated stratified waste material sticks somewhat to hoe bucket 

15 excavated stratified waste material is very soft, highly plastic 
when worked with the hoe bucket while placing in white metal 
box 

16 - 17 stratified waste material shows signs of dilatancy when a plastic 
bucket of the material is tapped with a trowel 

16 - 17 waste material is soft when tamped with the hoe bucket while 
placing in white metal box 

17 

19 

ERAFS1 \VOL1 :RSAPPS\RSDATA\ 
OW- 1 \PO-1 45U)EEPRPT 

Angle of repose of red clay-like material on top of the waste 
spoil pile is approx. 20 degrees 

Track hoe boom at full extension, can dig no deeper. No 
standing water in trench. No drainage of water from spoil piles. 

Angle of repose of waste spoil pile approx. 20 - 30 degrees 

East edge of upper part of trench caves some more 

Condition of trench: cover material is layered brown; grayish 
brown sandy clay and black ash. The cover materials have 
sloughed into the trench creating an oval shaped depression about 
9 to 10 feet deep to the top of the sloughed material in the 
trench. The side wall angles are estimated to be about 50 to 60 
degrees. 

Hoe operator excavates the sloughed material from the trench, 
and creates vertical faces (i.e and notch) in the red clay-like 
material. Vertical faces extend from about 10 to 15 feet depths, 
and appear "greasy" or slickensided due to the excavator bucket. 
There was no standing water or seepage. After excavating to 
about 15 depth, the overlying sandy clay and ash material caved 
suddenly into the trench, filling the notch. 

Started backfilling trench 
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1137 

1145 

Final dimensions of trench prior to backfilling: oval shaped, 
approx. 20 feet by 15 feet wide at ground surface 

Waste dropped into the trench while backfilling was heavy and 
pudding-like 

1215 Completed backfilling 

C.6 Analysis of Wet Trench Data for Groundwater Flux Into Trench 

Rough estimates of the volumetric flux of water produced in a trench may be made from data taken 
during wet trenching tests. The calculated flux may be used to size dewatering pumps and requires the 
following input data: (1) width of trench, (2) length of trench, (3) depth of water in trench at the 
beginning of pumping, (4) volume of water pumped for a fixed time period, (5) length of pumping 
period, (6) depth of water in trench at end of pumping, and (7) estimated saturated thickness of 
productive (highly permeable) zone. 

The following assumptions must be made to estimate the volumetric flux of water produced by the 
productive zone: 

The rate of pumping is constant. 

The trench is a rectangular box. 

The flux of water produced is constant. 

The supply of water in the productive zone is very large compared to the volume of water 
removed during trench tests. 

The trenching takes place in soil layers (including productive and less permeable layers) of 
uniform thickness. 

The entire face of the productive zone is completely exposed by the time pumping starts. If this 
is not the case, the saturated thickness of the zone can be decreased to reflect a more accurate 
time-average. 

The only source of water into the trench is seepage from the productive zone and the only sink 
of water out of the trench is that which is pumped out. 
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The calculation proceeds from a conservation of free water mass in which the rate of water produced 
(volume/time) minus the rate of water pumped out of the trench equals the rate of change of water 
volume in the pit: 

dV 
o d t  

Q . - Q  = -  

where 

Qi = .2674qT(L+w) 

-1337P Q, = 7 

and 
Qi = volume flow into trench (ft'/min) 

V = volume of water in trench (fo 
q = volumetric flux of water produced (gpdft? 
T = saturated thickness of productive zone (ft) 
L = length of trench (ft) 
W = width of trench (ft) 
P = volume of water pumped in time period t (g) 
t = time period for pumping (min) 
0, = depth of water in trench at end of time period t (ft) 
Db = depth of water in trench at beginning of time period 

= volume flow out of trench (ft'/min) 

t (ft) 

Making substitutions and solving for q, there results 
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LW(D,-Dd + .1337P 
' =  .26747l(L+W) 

Table 1 contains the results of the estimated groundwater flux for T1-S located in the south end of Pit 
1. 
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APPENDIX D 

DEWATERING EVALUATION 
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APPENDIX D 
DEWATERING EVALUATION 

D. 1 Introduction 

FERMCO awarded a contract to B&B Drilling, Inc. on March 3, 1995, to perform a dewatering 
feasibility study at OU1 Waste Pits 1 and 3. On completion of the first of three phases of the study, B&B 
submitted a report to FERMCO dated August, 1995 (B&B 1995). This evaluation summarizes the major 
findings of Phase I and evaluates the impact of these findings on the activities and schedule for 
remediation of Pits 1 and 3. 

The primary objective of Phase I was to determine whether groundwater can be extracted from Pit 1 and 
3 sludges. If extraction was judged feasible, further objectives were to determine optimum well 
installation technique and well yield. Phase I1 of the study is to determine sludge hydrology, well 
spacing, and the effect of certain enhancements to well efficiencies. Phase III is to perform pilot-scale 
dewatering operations in Pits 1 and 3. 

D-1.1 Test Configurations and Installation Techniques 

- A linear array of wells, wellpoints, and instruments were installed in Pit 1 using various 
combinations of drilling techniques. Figure D-1 depicts a plan view of the array. Both wells had screen 
and riser diameters of 4 inches, while both wellpoints had screen and riser diameters of 1.5 inches. All 
wells and wellpoints were screened from 7 to 12 feet of depth. The pore pressure piezometer was 
screened by a canvas bag over an interval of 10 to 12 feet of depth, and the tensiometer tip was installed 
at a depth of 6.5 feet. Figure D-2 shows the precise location of the array within Pit 1. 

a 

The well designated as DW1-1 on Figure D-1 was installed using direct rotary techniques with water 
only. Well DW2-1 was installed in a similar fashion, except that the borehole was flushed with fresh 
water after drilling. Wellpoints WP1-1 and WP2-1 were both installed by the jet method, the difference 
being that WP2-1 was flushed with fresh water after drilling. 

- Figure D-3 shows that the test array for Pit 3 had an arrangement similar to the Pit 1 array but 
with different spacings. Screen and riser diameters were 4 inches and 1.5 inches for the wells and 
wellpoints, respectively. All wells and wellpoints were screened from 10 to 30 feet of depth except 
DW1-3, which was screened from 9 to 29 feet. The pore pressure piezometer was screened by a canvas 
bag over the 27- to 29-foot interval while the tensiometer tip was installed at 9 feet. Figure D-2 shows 
the location of the array within Pit 3. 
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D.E.E.P. DEWATERING TREATABILITY STUDY 3. " .  
rer 

PHASE I -TEST WELL AS-BUILT LOCATION PLANfPIT #I.) 
N T S  

Conventionally Drilled Well 
(DWl-I  ) 

10.15 R 

+-k Conventionally Drilled Well 
(DWZ-I) 

Tensiometer 5.75 ft 
(11-1) t 

Conventionally DrilledJetted 
wellpoint \ I 4.5 ft 

I 
Pore Pressure Piezometer 

(PPPl-1) 

9.5 R 
Catweritionallv DrilledJetted I 

Wellpoint \ I 

Figure D-1 - Pit 1 Test Array Plan View 
ERAFS I\vOLI :RSAPPS\RSDATA\ 

OU-l\PO-l45\DEEP€UT D-2 1014195, 10:22nm, Rev. No.: A 0 





. .. 

D.E.E.P. DEWATERING TREATABILITY STUDY 

PHASE I -TEST WELL AS-BUILT LOCATION PLANfPIT #3) 
NTS 

Conventionally Drilled Well 
(DWZ-3) 

Conventionally DrilIdJetted 
5.4 R 

1.78 R 

(PPPl-3) 

I Conventionally DrilledlJetted 
Wellpoint \ 

. -  

Figure D-3 - Pit 3 Tat Array Plan View 
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Both wells were drilled using direct rotary techniques with water only, and both wellpoints were installed 
by the jet method. 

D-1.2 Test Procedure and Results 

&! - The preliminary test procedure for Pit 1 involved 1 hour of pumping, followed by measurement 
of post-pumping recovery. Each of the four wells and wellpoints were pumped in this manner for a total 
of four preliminary tests. For the two wells, the 1 hour pumping periods consisted of a 1/2 hour of 
pumping under gravity flow followed by a 1/2 hour of pumping with applied vacuum of 23 inches of 
water. The wellpoints were pumped with vacuum of 20- to 25-inches of water for the entire hour. 

Wellpoint WP2-1 demonstrated the highest yield in the preliminary tests (approximately 1.3 gpm) and 
was then pumped for 4 hours, after which recovery was measured. Figure D-4 shows the time history 
of well yield during this 4 hour test. The plot shows a fluctuating yield with an average of 1.15 gpm 
over the 4 hours. 

- The preliminary test procedure for Pit 3 was identical to that for Pit 1. Vacuum for the second 
1/2 hour of the well pumping tests was 22 inches of water for DW1-3 and 27 to 28 inches for DW2-3. 
Vacuum was 24 to 27 inches for WP1-3 and 25 to 26 inches for WP2-3 for the entire hour of pumping. 

Well DW2-3, which demonstrated a preliminary test average yield of .4 gpm (.65 gpm with vacuum), 
was selected for the 4 hour pump test. Figure D-5 shows the time history of well yield during this 4 hour 
test. The plot shows an almost monotonically decreasing yield with a final yield of .26 gpm at the end 
of 4 hours. 

D.2 B&B'S Conclusions and Recommendations 

From the test results presented above (and more detailed results contained in the B&B report), B&B 
concluded that sufficient amounts of free water exist in Pits 1 and 3 to allow sustainable yields with 
conventional dewatering equipment. In particular, B&B recommends 1.5-inchdiameter PVC wellpoints 
in Pit 1 (where suction lift is less than 18 feet) and 4-inchdiameter PVC wells for the deeper wastes of 
Pit 3. Installation of wellpoints and wells should be done via the jetting and drilling techniques described 
in the Phase I report. In all cases, flushing the borehole with fresh water immediately preceding well and 
filter installation is recommended. Vacuum enhancement is recommended for both wells and wellpoints, 
as is incorporation of ejectors in each Pit 3 well. Further advanced enhancement techniques, such as 
electroosmosis, are not recommended. 
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D.3 Evaluation 

The primary benefits anticipated from pit dewatering are increased soil stability and reduction in soil 
water content. More stable soils will alleviate handling problems and result in a quicker, more efficient, 
and safer excavation process. Reduction in soil water content will shorten processing times and lower 
energy costs associated with soil drying. 

D-3.1 Soil Stability Enhancement 

Dry trenching and ramping activities are ongoing in the sections of the pits treated in Phase I to determine 
the degree of improvement in soil stability. The results will allow comparison of bearing capacities and 
angles of repose for pre- and post-Phase I soils. However, initial data from predewatering strength tests 
indicate that pit soils are sufficiently stable for safe and efficient excavation without the use of dewatering. 

D-3.2 Reduction in Soil Water Content 

To evaluate the impact of dewatering on soil processing activities and schedules, the following 
assumptions were made: 

0 1) 

2) 

Sustainable yields of 1.15 and .26 gpm can be achieved for Pits 1 and 3, respectively. 

The above yields are reliable averages for the entire areal extent of the respective pits. 

3) The volume of free water drainable from the pits equals the soil effective porosity times the total 
saturated pit volume. An effective porosity of .15 is assumed for both Pit 1 and 3. 

4) Infiltration is negligible with respect to pumping. It is assumed that runon from heavy 
precipitation and perched water sources will be controlled by use of conventional devices such 
as sumps and drains. 

5) Minimizing the duration of remediation will minimize the total cost of remediation. 

6) In the absence of dewatering, the remediation duration is constrained by the rate at which the soil 
can be dried. 

The first and most important of these assumptions deals with the sustainable yields of wells and wellpoints 
used in the dewatering of Pits 1 and 3. The declining yield through time depicted in Figure D-5 is a 
major concern. Tests longer than 4 hours in duration would be valuable in determining whether a 
significant sustainable yield exists, and, if so, what that yield is. If longer duration tests indicate a 

ERAFSl\VOLI :RSAPPS\RSDATA\ 
OU- 1 WT 14SDEEPRPT D-8 10/7/95, 12:41pm, Rev. No.: A 



0; 0163 
negligible sustainable yield, advantage can be gained by attempting to dewater the waste pits. It should 
be kept in mind throughout the following evaluation that assumptions of long-term yields based on short 
duration tests may be suspect. a 
The assumption that test results from a small area of a pit are applicable to the entire pit may also be 
suspect. Sustainable yield data available from several locations within a pit is preferred for calculating 
a more reliable overall average. 

The majority of materials in Waste Pits 1 and 3 are classified as silts (USCS classes ML and MH) 
(ALTER 1995). An effective porosity value of .15 is generally prescribed for these classes of soils 
(Maidment 1993). A depth to water level of 4 feet (ALTER 1995) will be used to calculate the saturated 
volume of soil. 

The assumption of negligible infiltration implies that an equilibrium drawdown distribution will not be 
reached. The dewatering wells will simply remove the volume of free water initially present in the soils. 

The final two assumptions dictate that the remediation duration and cost will be minimized if the time 
required to dewater equals the time required to dry the soils to the optimum moisture content. Because 
the amounts of water that will be removed by dewatering and drying are both fixed, the drying time is 
likewise fmed. The optimum number of wells is the number that can dewater a pit in this fixed drying 
time; more wells will cost more without shortening remediation, and fewer wells will make the 
dewatering process the time constraint. 

Given the above, the following equation expressing the equality of drying and dewatering times can be 
solved for the number of dewatering wells: 

where M = mass of water evaporated without dewatering (t) 
p = water density (t/yd3) 
n = effective porosity of soil 
F = saturated fraction of soil volume 
V = total volume of soil in pit old’> 
r = dryer evaporation rate (t/d) 
q = yield of each dewatering well (yd3/d) 
N = number of dewatering wells 
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Because an integral number of wells must be used, drying and dewatering times will vary slightly. The 
expression on the left side of equation D-1 represents drying time, while the right side (with the 
appropriate number of wells substituted) represents dewatering time. 

Dryer Evaporation Rate (todd) 

Pit Depth (ft) 
Depth to Water Level (ft) 

Effective Porosity of Soil 

Total Volume of Soil in Pit @d3) 
Yield of each Dewatering Well (gpm) 
Mass of Water Evaporated without Dewatering (ton) 
Water Density (ton/yd3) 
Treatment Time without Dewatering (d) 

Saturated Fraction of Soil Volume 
Volume of Water Removed by Dewatering @d3) 
Mass of Water Removed by Dewatering (ton) 
Mass of Water Evaporated after Dewatering (ton) 

RSults 

Treatment Time with Dewatering (d) 
Required Number of Dewatering Wells 
Time Saved by Dewatering (d) 

Table D-1 lists values of the above variables, number of dewatering wells required, and treatment times 
with and without dewatering for Pits 1 and 3. Values for mass of water evaporated without dewatering, 
total volume of soil, dryer evaporation rate, and treatment time without dewatering were obtained from 
a FERMCO waste processing analysis (FERMCO 1995). 

100 100 
0.15 0.15 

17 37 
4 4 

68400 307500 
1.15 0.26 

9245 145494 
0.843 0.843 

92 1442 

0.765 0.892 
7846 41 139 
6614 34680 
263 1 110814 

26 1108 
36 20 
66 334 

Table D-1 shows that 36 wells are required to dewater Pit 1 and 20 wells are required to dewater Pit 3. 
These figures reflect the minimum numbers of wells that should be pumping at all times during 
excavation to keep up with the drying rate. In actuality, an array of wells greater in number than the 
minimum should be installed over a limited area; as excavation proceeds, the front row of this array can 
be shut down and a new row at the back of the array can be turned on. This "leapfrogging" technique 
allows wells to be reused or disposed of in place while maintaining a core array composed of the 
minimum number of operating wells. 

Table D-1 also gives an estimate of processing time reductions due to dewatering. Dewatering results 
in savings of 66 days for Pit 1 and 334 days for Pit 3. These estimates are only as reliable as the 
assumptions used to derive them. 

Table D-1 - Calculation of Number of Dewatering Wells Required to Minimize Processing Times 
and Reduction in Processing Times for Pits 1 and 3 

Input Data I Pit 1 I Pit 3 
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APPENDIX E 

GEOTECHNICAL DATA 
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Waste Pit 1 - Statistical Evaluation of Waste Pit Properties - 0 1 6 3  

H:\COMMOMTRANS\Pl STAT.WK3 

Statistics for ML (NP): 

Nu m be r: 20 9 20 20 20 13 NP NP NP 6 6 
Maximum: 39.1 3.15 19.0 37.6 96.0 13.0 NP NP NP 120.5 24.0 138.1 
Minimum: 15.9 2.92 0.0 3.9 53.0 0.0 NP NP NP 109.4 18.7 135.; 
Average: 23.3 3.05 1.8 14.5 83.7 5.9 NP NP NP 114.1 21.6 136.2 
-- Std. Dev.: 5.7 0.06 4.3 9.5 12.4 3.7 NP ti!! NP 4.5 2 2  1 .: 

9/28/95 
E-47 10/7/95, 12:40Fm. Rev. No.: A 

000998 



Statistics for MH: 

Waste Pit 2 - Statistical Evaluation of Waste Pit Properties 
c 0163 

IndexEroperty-Data Unit-WeightDaLa 
Atterberg Limits Group 

Name 
Moisture Wet 

Density Density Content 
(“h dry wgt) (PCf) 1 m- Moisture Specific Grain Size Analy$s _- 

Content Gravity Gravel S G i i i T i l  t o rpay Clay 
(%dry wgt.) Gs (“w (“4 Fract. (%) LL PL Symbol 

6 6 6 6 6 6 6 6 6 
231.2 3.02 20.0 40.2 98.7 22.0 181 .O 109.0 72.0 

31.9 2.59 0.0 1.3 58.1 1.8 53.0 32.0 10.2 
118.5 2.74 5.4 23.7 70.9 8.6 95.4 64.4 31.2 

2 3 3 
45.6 231.2 90.2 
42.9 97.7 78.5 
44.3 146.2 86.2 

E48 1011195, 12:40pm, Rev. No.: A 

000999 



Waste Pit 3 - Statistical Evaluation of Waste Pit Properties 
_______ 

Sample Iqentificifiigs In.clerP!sPertY-!?a!a 
I SamDle amde Moisture Grain_S/zeAnalYs.iS.-. Group 

Sand 'r Depth Depth Source Content Gravity Gravel 1 Silt m l a y  1 Fract. (%) Symbol 
Clay 

(%dry Wgt.) Gs 
No. 1 No.- 1 ,No. I Type 

Unit Weight Data 
MGsture - I _. 

Wet 
Content Density 

(Yo dry Wgt) 

1 
44.8 
44.8 
44.8 

Number: 
Maximum: 
Minimum: 
Average: 
Std. Dev.: 

Statistics for ML: 

Number: 
Maximum: 
Minimum: 
Averaae: 

8 
173.6 
55.1 

119.1 
44.8 

7 
102.8 
25.3 
49.3 

5 
2.84 
2.54 
2.69 
0.12 

4 
2.96 
2.45 
2.72 

7 
3.5 
0.2 
1.8 
1.4 

6 
6.5 
0.0 
2.7 

7 
48.6 
15.3 
32.6 
11.5 

6 
45.8 
4.0 

25.0 

0 
83.7 
50.3 
65.7 
10.2 

7 
96.0 
52.9 
71.6 

4 
15.7 
3.0 
8.2 
5.9 

6 
23.0 
3.1 

11.6 

8 
119.0 
52.0 
84.3 
19.5 

7 
46.9 
0.0 

34.8 

8 
68.0 
32.0 
52.2 
10.8 

7 
33.9 
0.0 

26.0 

8 
71 .O 
16.0 
32.1 
17.2 

7 
18.7 
0.0 
9.0 

Std. Div.: 25.2 0.21 2.6 1 e:?! 15:6 6,s 16:5 11.9 -. 5:s 47.4 1 1 .o- 

-..- 138.7 1 90.1 

2 2 
102.5 90.7 
35.4 75.1 
68.9 82.9 

9/28/95 
1017l95, 12:4Oprn, Rev. No.: A 

002.880 



APPENDIX F 
~ ~~~~ 

SLOPE STABILITY DATA FILES 

ERAFSl\VOLl :RSAPFS\RSDATA\ 
OU-l\PO-l45\DEEPRPT 1017195, 12:44pm, Rev. No.: A 

OO%OO~ 
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XSTABL File: 25T01 9-21-95 13: 56 . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* 

X S T A B L  * 
* 

* Slope Stability Analysis * 
* using the 
* Method of Slices * 

* Copyright (C) 1992 - 95 * 
* 

* Interactive Software Designs, Inc. * 
* Moscow, ID 83843, U.S.A. * 
* * 
* All Rights Reserved * 

* Ver. 5.101a 95 - 1316 * 
* * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Problem Description : PO 145 - 2.5 to 1 Undrain Condition 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEGMENT BOUNDARY COORDINATES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 SURFACE boundary segments 

Segment x-left y-left x-right 
No. (ft) ( ft) ( ft) 

1 . o  548.0 500.0 
2 500.0 548.0 533.3 
3 533.3 561.5 566.6 
4 566.6 561.5 600.0 
5 600.0 575.0 629.6 
6 629.6 587.0 860.5 

y-right 
(ft) 

548.0 
561.5 
561.5 
575.0 
587.0 
587.0 

0163 

. .. 

Soil Unit 
Below Segment 

1 '  
2 
2 
2 
3 
3 

16 SUBSURFACE boundary segments 

Segment x-left y-left x-right y-right Soil Unit 
No. ( ft) (ft) (ft) (ft) Below Segment 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

. o  
500.0 
533.3 
566.6 
600.0 
773.6 
775.8 

. o  
500.0 
719.6 
773.6 
775.8 

. o  
719.8 

548.0 
548.0 
561.5 
561.5 
575.0 
575.0 
575.0 
548.0 
548.0 
548.0 
575.0 
575.0 
547.0 
547.0 

500.0 
533.3 
566.6 
600.0 
773.6 
775.8 
860.5 
500.0 
719.6 
773.6 
775.8 
860.5 
719.8 
775.8 

548.0 
561.5 
561.5 
575.0 
575.0 
575.0 
575.0 
548.0 
548.0 
575.0 
575.0 
575.0 
547.0 
575.0 

1 
2 
2 
2 
2 
1 
4 
1 
1 
1 
1 
4 
5 



., 
, '  . 

. e  

1 5  
1 6  

7 7 5 . 8  5 7 5 . 0  
. o  547.. 0 

8 6 0 . 5  
8 6 0 . 5  

5 7 5 . 0  
5 4 7 . 0  

4 
5 

5 Soil unit(s) specified 

Soil Unit Weight Cohesion 
Unit Moist Sat. Intercept 
No. (pcf) (pcf) (psf) 

1 1 3 3 . 1  1 4 5 . 0  . o  
2 6 4 . 3  . 9 3 . 0  5 0 . 0  
3 1 0 0 . 0  1 1 2 . 3  . o  
4 1 2 0 . 0  . 1 3 0 . 0  3 0 0 . 0  
5 1 4 0 . 0  1 4 9 . 8  . o  

Friction 
Angle 
(deg) 

2 2 . 0 0  
1 5 . 0 0  
2 6 . 0 0  
1 9 . 0 0  
3 3 . 0 0  

1 Water surface(s) have been specified 

Unit weight of water = 6 2 . 4 0  (pcf) 

Pore Pressure 
Parameter Constant 

Ru (PSf) 

. o o o  .'o 

. o o o  . o  

. o o o  . o  

. o o o  . o  

. o o o  . o  

Water Surface No. 1 specified by 2 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Water 
Surf ace 
No. 

Point x-water y-water 
No. ( ft) (ft) 

1 . o o  5 2 2 . 0 0  
2 8 6 0 . 5 0  5 2 2 . 0 0  

A critical failure surface searching method, using a random 
technique for generating CIRCULAR surfaces has been specified. 

1 2 0  trial surfaces will be generated and analyzed. 

3 Surfaces initiate from each of 4 0  points equally spaced 
along the ground surface between x = 450.0 ft 

and x = 5 7 5 . 0  ft 

5 7 5 . 0  ft 
and x = 825.0 ft 

Each surface terminates between x = 

Unless further limitations were imposed, the minimum elevation 
at which a surface extends is y = . o  ft 



0 1 6 3  5 . 0  ft line segments define each trial failure surface. 

ANGULAR RESTRICTIONS : 

The first segment of each failure surface will be inclined 
within the angular range defined by : 

Lower angular limit : =  - 4 5 . 0  degrees 
Upper angular limit :=  (slope angle - 5 . 0 )  degrees 

Factors of safety have been calculated by the : 

* * * * * SIMPLIFIED BISHOP METHOD * * * * * 

The most critical circular failure surface 
is specified by 1 5  coordinate points 

Point x-surf y-surf 
No. ( ft) ( ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  

5 7 1 . 8 0  
5 7 6 . 7 2  
5 8 1 . 7 0  
5 8 6 . 7 0  
5 9 1 . 6 8  
5 9 6 . 6 1  
6 0 1 . 4 4  
6 0 6 . 1 5  
6 1 0 . 7 0  
6 1 5 . 0 4  
6 1 9 . 1 6  
6 2 3 . 0 1  
6 2 6 . 5 8  
6 2 9 . 8 2  
6 3 1 . 7 2  

5 6 3 . 6 0  
5 6 2 . 7 2  
5 6 2 . 2 6  
5 6 2 . 2 4  
5 6 2 . 6 5  
5 6 3 . 5 0  
5 6 4 . 7 6  
5 6 6 . 4 5  
5 6 8 . 5 3  
5 7 1 . 0 0  
5 7 3 . 8 4  
5 7 7 . 0 2  
5 8 0 . 5 3  
5 8 4 . 3 3  
5 8 7 . 0 0  

* * * *  Simplified BISHOP FOS = . 9 9 7  * * * *  

The following is a summary of the TEN most critical surfaces 

Problem Description : PO 1 4 5  - 2 . 5  t o  1 Undrain Condition 

FOS Circle Center Radius Initial Terminal Resisting 
(BISHOP) x-coord y-coord x-coord x-coord Moment 

( ft) (ft) (ft) (ft) (ft) (ft-lb) 



1. .997 
2. 1.257 
3. 1.357 
4. 1.403 
5. 1.521 
6. 1.616 
7. 1.648 
8. 1.656 
9. 1.659 

. 10. 1.673 

. I  

_ I  . 

584.44 619.75 57.56 571.80 631.72 7.288~+05 
567.26 628.77 75.34 533.33 629.89 1.682E+06- 
566.84 622.30 ' 61.80 555.77 611.58 3.879E+05 
57.0. 86 621. 0.2 57.42 571.80 609.98 2.144E+05 
612.79 606.86 56.47 575.00 665.67 2.769E+Odl) 
573.43 579.44 21.17 562.18 593.19 9.798E+O 
559.55 620.78 69.94 526.92 617.90 1.473E+06 
574.79 578.80 23.44 558.97 597.70 1.844E+05 
426.69 1311.23 765.38 504.49 674.28 2.754E+07 
590.90 652.21 105.75 536.54 674.12 8.351E+06 

* * * END OF FILE * * * 
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Problem 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

X S T A B L  

Slope Stability Analysis 
using the 

Method of Slices 

Copyright (C) 1 9 9 2  - 95  
Interactive Software Designs, 

Moscow, ID 8 3 8 4 3 ,  U.S.A. 

A l l  Rights Reserved 

* 
* 
* 
* 
* 
* 
* 

Inc . * 
* 
* 
* 
* 

Ver. 5.101a 95 - 1316  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Description : PO 1 4 5  - 3 to 1 Undrain Condition 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEGMENT BOUNDARY COORDINATES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 SURFACE boundary segments 

Segment x-left y-left x-right y-right Soil: Unit 
No. (ft) ( ft) (ft) (ft) Below Segment 

1 
2 
3 
4 
5 
6 

1 6  

. o  
4 6 9 . 1  
5 0 9 . 6  
5 5 3 . 1  
5 9 3 . 6  
6 2 9 . 6  

5 4 8 . 0  
5 4 8 . 0  
5 6 1 . 5  
5 6 1 . 5  
5 7 5 . 0  
5 8 7 . 0  

4 6 9 . 1  
5 0 9 . 6  
5 5 3 . 1  
5 9 3 . 6  
6 2 9 . 6  
8 6 0 . 5  

SUBSURFACE boundary segments 

Segment 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  

x-left 
(ft) 

. o  
4 6 9 . 1  
5 0 9 . 6  
5 5 3 . 1  
5 9 3 . 6  
7 7 3 . 6  
7 7 5 . 8  

. o  
4 6 9 . 1  
7 1 9 . 6  
7’73 . 6 
7 7 5 . 8  

. o  
7 1 9 . 8  

y-left 
(ft) 

5 4 8 . 0  
5 4 8 . 0  
5 6 1 . 5  
5 6 1 . 5  
5 7 5 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 4 8 . 0  
5 4 8 . 0  
5 4 8 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 4 7 . 0  
5 4 7 . 0  

x-right 
(ft) 

4 6 9 . 1  
5 0 9 . 6  
5 5 3 . 1  
5 9 3 . 6  
7 7 3 . 6  
7 7 5 . 8  
8 6 0 . 5  
4 6 9 . 1  
7 1 9 . 6  
7 7 3 . 6  
7 7 5 . 8  
8 6 0 . 5  
7 1 9 . 8  
7 7 5 . 8  

5 4 8 . 0  
5 6 1 . 5  
5 6 1 . 5  
575 .0  
5 8 7 . 0  
5 8 7 . 0  

y-right 
(ft) 

548 .0  
5 6 1 . 5  
561 .5  
5 7 5 . 0  
575 .0  
5 7 5 . 0  
5 7 5 . 0  
5 4 8 . 0  
548 .0  
575 .0  
575 .0  
575 .0  
5 4 7 . 0  
575 .0  

Soil Unit 
Below Segment 

1 
2 
2 
2 
2 
1 
4 
1 
1 
1 
1 
4 
5 



1 5  
1 6  

7 7 5 . 8  
. o  

5 7 5 . 0  
5 4 7 . 0  

8 6 0 . 5  
8 6 0 . 5  

5 7 5 . 0  
5 4 7 . 0  

4 
5 

5 Soil unit(s) specified 

Pore Pressure 
Parameter Constant 

Ru (psf) 

. o o o  . o  
- 0 0 0  . o  
. o o o  . o  
. o o o  . o  
. o o o  . o  

Water 
Surface 

No. 

Soil 
Unit 
No. 

1 
2 
3 
4 
5 

Unit Weight 
Moist Sat. 
(pcf) (pcf) 

Cohesion 
Intercept 

(PSf) 

Friction 
Angle 
(deg) 

1 3 3 . 1  1 4 5 . 0  
6 4 . 3  93.. 0 

1 0 0 . 0  1 1 2 . 3  
1 2 0 . 0  1 3 0 . 0  
1 4 0 . 0  1 4 9 . 8  

. o  
5 0 . 0  

. o  
3 0 0 . 0  

. o  

2 2 . 0 0  
1 5 . 0 0  
2 6 . 0 0  
1 9 . 0 0  
3 3 . 0 0  

1 Water surface(s) have been specified 

Unit weight of water = 6 2 . 4 0  (pcf) 

Water Surface No. 1 specified by 2 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point x-water ' 

No. (ft) 

1 . o o  
2 8 6 0 . 5 0  

y-water 
(ft) 

5 2 2 . 0 0  
5 2 2 . 0 0  

A critical failure surface searching method, using a random 
technique for generating CIRCULAR surfaces has been specified. 

1 2 0  trial.surfaces will be generated and analyzed. 

3 
along 

Surfaces initiate from each of 40  points equally spaced 
the ground surface between x 4 5 0 . 0  

5 7 5 . 0  
ft 
ft 

ft 

and x 

terminates between x 
and x 

Each surface 5 7 5 . 0  I 

8 2 5 . 0  ft 

Unless further limitations 
at.which a surface extends 

,:-..<<-''<. . .  ' , Q , ( - J ~ Q - ~  
~ ". .-.: rLi -. .,. 

were imposed, 
is y = 

the minimum elevation 
. o  ft 



0163 
5 . 0  ft line segments define each trial failure surface. 

ANGULAR RESTRICTIONS : 

The first segment of each failure surface will be inclined 
within the angular range defined by : 

Lower angular limit := - 4 5 . 0  degrees 
Upper angular limit :=  (slope angle - 5 . 0 )  degrees 

.I- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 

WARNING - -  WARNING - -  WARNING - -  WARNING - -  ( #  4 8 )  _ -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Negative effective stresses were calculated at the base of a slice. 
This warning is usually reported for cases where slices have low self 
weight and a relatively high I'c" shear strength parameter. In such 
cases, this effect can only be eliminated by reducing the "c" value. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

USER SELECTED option to maintain strength greater than zero 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ - - - - - - - _ - - - _ _ -  

Factors of safety have been calculated by the : 

* * * * * SIMPLIFIED BISHOP METHOD * * * * * 

The most critical circular failure surface 
is specified by 1 5  coordinate points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  

x-surf 
(ft) 

5 6 8 . 5 9  
5 7 3 . 4 8  
5 7 8 . 4 4  
5 8 3 . 4 3  
5 8 8 . 4 3  
5 9 3 . 3 8  
5 9 8 . 2 6  
6 0 3 . 0 1  
6 0 7 . 6 2  
6 1 2 . 0 4  
6 1 6 . 2 4  
6 2 0 . 1 8  
6 2 3 . 8 4  
6 2 7 . 1 9  
6 2 7 . 8 2  

y-surf 
(ft) 

566 .66  
5 6 5 . 6 1  
5 6 4 . 9 8  
564 .79  
5 6 5 . 0 4  
565 .72  
566 .84  
5 6 8 . 3 7  
5 7 0 . 3 2  
572 .66  
575 .37  
5 7 8 . 4 5  
581 .85  
585 .57  
5 8 6 . 4 1  



. .  
* * * *  Simplified BISHOP FOS = 1.187 * * * *  

The following is a summary of the TEN most critical surfaces 

Problem Description : PO 145 - 3 to 1 Undrain Condition 

FOS Circle Center Radius Initial Terminal Resisting 
(BISHOP) x-coord y-coord x-coord x-coord Moment 

(ft) (ft) (ft) (ft) (ft) (ft-lb) 

1. 1.187 583.11 621.99 57.20 568.59 627.82 6.555E+05 
2. 1.320 563.29 627.13 73.53 530.13 623.49 1.652E+O6 
3. 1.323 . 569.68 665.30 116.27 517.31 655.56 5;851E+06 
4. 1.406 562.72 618.12 57.53 552.56 604.47 4.056E+05 
5. 1.552 555.80 819.68 260.58 520.51 673.10 1.001E+07 
6. 1.577 573.81 586.26 29.92 555.77 602.46 3.340E+05 
7. 1.583 604.10 600.79 52.33 565.39 654.53 2.595E+06 
8. 1.587 545.13 795.07 247.20 488.46 678.52 1.719E+07 
9. 1.590 559.64 613.04 62.82 523.72 614.14 1.509E+06 
10. 1.605 573.87 624.30 56.61 571.80 609.42 2.033E+05 

* * * END OF FILE * * * 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* X S T A B L  * 

* Slope Stability Analysis * 
* using the * 
* Method of Slices * 

* Copyright (C) 1992 - 95 * 
* Interactive Software Designs, Inc. * 
* Moscow, ID 83843, U.S.A. * 

* All Rights Reserved 

* Ver. 5.lOla 95 - 1316 * 

* * 

* * 

* * 

* * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Problem Description : PO 145 - 4 to 1 Undrain Condition 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEGMENT BOUNDARY COORDINATES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 SURFACE boundary segments 

Segment. x-left y-left x-right y-right Soil Unit 
No. (ft) ( ft) ( ft) (ft) Below Segment 

1 . o  548.0 419.6 548.0 1 '  
2 419.6 548.0 473.6 561.5 2 
3 473.6 561.5 527.6 561.5 2 
4 527.6 561.5 581.6 575.0 2 
5 581.6 575.0 629.6 587.0 3 
6 629.6 587.0 860.5 587.0 3 

16 SUBSURFACE boundary segments 

Segment x-left y-left x-right. y-right Soil Unit 
No. (ft) (ft) (ft) (ft) Below Segment 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

- 14 

. o  
419.6 
473.6 
527.6 
581.6 
773.. 6 
775.8 

. o  
419.6 
719.6 
773.6 
775.8 

. o  
719.8 

548.0 
548.0 
561.5 
561.5 
575.0 
575.0 
575.0 
548.0 
548.0 
548.0 
575.0 
575.0 
547.0 
547.0 

419.6 
473.6 
527.6 
581.6 
773.6 
775.8 
860.5 
419.6 
719.6 
773.6 
775.8 
860.5 
719.8 
775.8 

548.0 
561.5 
561.5 
575.0 
575.0 
575.0 
575.0 
548 .'O 
548.0 
575.0 
575.0 
575.0 
547.0 
575.0 

1 
2 
2 
2 
2 
1 
4 
1 
1 
1 
1 
4 
53 

OOZ824. 



. , .I 

, I . 1 5  
1 6  

7 7 5 . 8  
. o  

5 7 5 . 0  
5 4 7 . 0  

8 6 0 . 5  
8 6 0 . 5  

5 7 5 . 0  
5 4 7 . 0  

4 
5 

5 Soil unit ( s )  specified 

Water 
Surface 
No. 

Soil 
Unit 
No. 

Unit Weight 
Moist Sat. 
(PCf) (PCf) 

Cohesion 
Intercept 

(PSf) 

Friction 
Angle 
(deg) 

Pore Pressure 
Parameter Constant 

Ru (psf) 

1 3 3 . 1  1 4 5 . 0  

1 0 0 . 0  ' 1 1 2 . 3  
1 2 0 . 0  1 3 0 . - 0  
1 4 0 . 0  1 4 9 . 8  

6 4 . 3  9 3 . 0 .  
. o  

5 0 . 0  
. o  

3 0 0 . 0  
. o  

2 2 . 0 0  
1 5 . 0 0  
2 6 . 0 0  
1 9 . 0 0  
3 3 . 0 0  

. o o o  

. o o o  

. o o o  

. o o o  

. o o o  

. o  

. o  
- 0  
. o  
. o  

. o  
0 
0 
0 
1 

1 Water surface(s) have been specified 

Unit weight of water = 6 2 . 4 0  (pcf) 

Water Surface No. 1 specified by 2 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point 
No. 

x-water 
( ft) 

y -wa ter 
(ft) 

1 
2 

. o o  
8 6 0 . 5 0  

5 2 2 . 0 0  
5 2 2 . 0 0  

A critical failure surface searching method, using a random 
technique for generating CIRCULAR surfaces has been specified. 

1 2 0  

3 
along 

Each 

trial surfaces will be generated and analyzed. 

Surfaces initiate from eac'h of 40  
the ground surface between x = 

and x = 

points equally spaced 
4 5 0 . 0  
5 7 5 . 0  

ft 
ft 

ft 
ft 

surface terminates between x = 
and x = 

5 7 5 . 0  
8 2 5 . 0  

the minimum elevation e Unless further limitations 
at which a surface extends 

were imposed, 
is y = . o  ft 



5 . 0  ft line segments define each trial failure surfacg. 
*' 0163 

ANGULAR RESTRICTIONS 

The first segment of each failure surface will be inclined 
within the angular range defined by : 

Lower angular limit := - 4 5 . 0  degrees 
Upper angular limit := (slope angle - 5 . 0 )  degrees 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
WARNING - -  WARNING - -  WARNING - -  WARNING - -  ( #  4 8 )  - -  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * x * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Negative effective stresses were calculated at the base of a slice. 
This warning is usually reported for cases where slices have low self 
weight and a relatively high 'IC" shear strength parameter. In such 
cases, this effect can only be eliminated by reducing the "c" value. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * x * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Factors of safety have been calculated by the : 0 
* * . *  * * SIMPLIFIED BISHOP METHOD * * * * 

The most critical circular failure surface 
is specified by 1 9  coordinate points 

Point x-surf y-surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  

5 3 3 . 3 3  
5 3 8 . 0 9  
5 4 2 . 9 5  
5 4 7 . 8 7  
5 5 2 . 8 3  
5 5 7 . 8 3  
5 6 2 . 8 3  
5 6 7 . 8 1  
5 7 2 . 7 5  
5 7 7 . 6 3  
5 8 2 . 4 3  
5 8 7 . 1 3  
5 9 1 . 7 0  
5 9 6 . 1 2  
6 0 0 . 3 9  
6 0 4 . 4 7  
6 0 8 . 3 5  

5 6 2 . 9 3  
5 6 1 . 4 0  
5 6 0 . 1 9  
5 5 9 . 3 1  
5 5 8 . 7 5  
5 5 8 . 5 2  
5 5 8 . 6 2  
5 5 9 . 0 5  
5 5 9 . 8 1  
5 6 0 . 9 0  
5 6 2 . 3 0  
5 6 4 . 0 2  
5 6 6 . 0 5  
568 .37  
5 7 0 . 9 9  
5 7 3 . 8 8  
5 7 7 . 0 3  



18 6.1 2 . 0 1 580.43 
19 614.70 583.27 

* * * *  Simplified BISHOP FOS = 1.484 * * * *  

The following is a summary of the TEN most critical surfaces 

Problem Description : PO 145 - 4 to 1 Undrain Condition 

FOS Circle Center Radius Initial Terminal Resisting 
(BISHOP) x-coord y-coord x-coord 

. (ft) (ft) (ft) (ft) 

1. 1.484 558.81 634.10 . 75.59 533.33 
2. 1.528 583.54 617.55 66.13 542.95 
3. 1.534 543.75 747.35 190.64 501.28 
4. 1.542 582.92 661.00 107.76 536.54 
5. 1.591 588.53 626.60 56.58 571.80 

7. 1.646 558.71 606.56 55.14 526.92 
8. 1.749 538.36 696.25 148.63 475.64 
9. 1.780 601.95 599.18 40.23 571.80 
10. 1.787 580.93 604.67 57.50 539.74 

6. 1.602 545.84 796.60 236.46 ' 520.51 

x-coord Moment 
(ft) (ft-lb) 

614.70 1.364E+06 
642.20 2.880E+06 
646.86 6.859E+06 
661.21 '5.525E+06 
628.66 6.274E+05 
655.32 7.820E+06 
607.87 1.400E+06 
639.14 8.216E+06 
640.28 1.184E+06 
635.55 2.979E+06 

* * * END OF FILE * * * 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* 

X S T A B L  * 
* 

* Slope Stability Analysis * 
* using the * 
* Method of Slices * 

* Copyright (C) 1992  - 9 5  * 
* Interactive Software Designs, Inc. * 
* Moscow, ID 83843 ,  U.S.A. * 

* * 

* * 
* 
* 

All Rights Reserved * 
* 

* Ver. 5 .101a  9 5  - 1 3 1 6  * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Problem Description : PO 145  - 2 . 5  to 1 Drained Condition 

6 SURFACE boundary segments 

Segment x-left y-left x-right y-right soii Unit 
1 No. ( ft) ( ft) (ft) (ft) Below Segment 

1 . o  5 4 8 . 0  5 0 0 . 0  5 4 8 . 0  1 
2 5 0 0 . 0  5 4 8 . 0  5 3 3 . 3  5 6 1 . 5  2 
3 5 3 3 . 3  5 6 1 . 5  5 6 6 . 6  5 6 1 . 5  2 
4 5 6 6 . 6  5 6 1 . 5  6 0 0 . 0  5 7 5 . 0  2 
5 6 0 0 . 0  575 .0  6 2 9 . 6  5 8 7 . 0  3 
6 6 2 9 . 6  5 8 7 . 0  8 6 0 . 5  587 .0  3 

1 6  SUBSURFACE boundary segments 

Segment x-left y-left x-right y-right Soil Unit 
No. (ft) ( ft) (ft) ( ft) Below Segment 

1 
2 
3 
4 
5 
.6 
7 
8 
9 e 1 0  

11 
1 2  
1 3  
1 4  

. o  
5 0 0 . 0  
5 3 3 . 3  
5 6 6 . 6  
6 0 0 . 0  
7 7 3 . 6  
7 7 5 . 8  

. o  
5 0 0 . 0  
7 1 9 . 6  
7 7 3 . 6  
7 7 5 . 8  

. o  
7 1 9 . 8  

5 4 8 . 0  
5 4 8 . 0  
5 6 1 . 5  
5 6 1 . 5  
5 7 5 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 4 8 . 0  
5 4 8 . 0  
5 4 8 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 4 7 . 0  
5 4 7 . 0  

5 0 0 . 0  
5 3 3 . 3  
5 6 6 . 6  
6 0 0 . 0  
7 7 3 . 6  
7 7 5 . 8  
8 6 0 . 5  
5 0 0 . 0  
7 1 9 . 6  
7 7 3 . 6  
7 7 5 . 8  
8 6 0 . 5  
7 1 9 . 8  
7 7 5 . 8  

5 4 8 . 0  
5 6 1 . 5  
5 6 1 . 5  
5 7 5 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 4 8 . 0  
5 4 8 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 4 7 . 0  
5 7 5 . 0  

1 
2 
2 
2 
2 
1 
4 
1 
1 
1 
1 
4 
5 -  

601028 



1 5  
1 6  

7 7 5 . 8  
. o  

5 7 5 . 0  
5 4 7 . 0  

8 6 0 . 5  
, 8 6 0 . 5  

5 7 5 . 0  
5 4 7 . 0  

4 
5 . .  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - -  
ISOTROPIC Soil Parameters 

Soil 
Unit 
No. 

Unit Weight 
Moist Sat. 
(pcf) (pcf) 

Cohesion Friction 
Intercept Angle 

(PSf) (deg) 

Pore Pressure 
Par meter Constant 

Ru (psf) 

Water 
Surface 
No. 

1 3 3 . 1  1 4 5 . 0  
6 4 . 3  9 3 . 0  

1 0 0 . 0  1 1 2 . 3  
1 2 0 . 0  1 3 0 . 0  
1 4 0 . 0  1 4 9 . 8  

. o  2 2 . 0 0  

. o  3 3 . 0 0  

. o  2 6 . 0 0  
. 3 0 0 . 0  1 9 . 0 0  

- 0  3 3 . 0 0  

. o o o  

. o o o  

. o o o  

. o o o  

. o o o  

. o  

. o  

. o  

. o  

. o  

2 Water surface(s) have been specified 

Unit weight of water = 6 2 . 4 0  (pcf) 

Water Surface No. 1 specified by 2 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point 
No. 

x-water 
(ft) 

y-water 
( ft) 

1 
2 

. o o  
8 6 0 . 5 0  

5 2 2 . 0 0  
5 2 2 . 0 0  

Water Surface No. 2 specified by 4 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point 
No. 

x-water 
(ft) 

y -wa ter 
( ft) 

. o o  
5 0 0 . 0 0  
5 3 3 . 3 0  
7 4 6 . 6 0  

5 4 8 . 0 0  
5 4 8 . 0 0  
5 6 1 . 5 0  
5 6 1 . 5 0  

A critical failure surface searching method, using a random 
technique for generating CIRCULAR-surfaces has been specified. 



120 trial surfaces will be generated and analyzed. 
-' 0 8 6 3  

3 Surfaces initiate from each of 40 points equally spaced 
along the ground surface between x = 4 5 0 . 0  ft 

and x = 5 7 5 . 0  ft 

Each surface terminates between x = 5 7 5 . 0  ft 
and x = 8 2 5 . 0  ft 

Unless further limitations were imposed, the minimum elevation 
at which a surface extends is y = . o  ft 

5 . 0  ft line segments define each trial failure surface. 

ANGULAR RESTRICTIONS : 

The first segment of each failure surface will be inclined 
within the angular range defined by : 

Lower angular limit :=  - 4 5 . 0  degrees 
Upper angular limit :=  (slope angle - 5.0) degrees 

Factors of safety have been calculated by the : 

* * * * * SIMPLIFIED BISHOP METHOD * * * * * 

The most critical circular failure surface 
is specified by 10 coordinate points 

Point x-surf y-surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  

5 7 1 . 8 0  
5 7 6 . 7 9  
5 8 1 . 7 3  
5 8 6 . 6 0  
5 9 1 . 3 4  
5 9 5 . 9 3  
6 0 0 . 3 3  
6 0 4 . 5 1  
6 0 8 . 4 3  
6 0 9 . 9 8  

5 6 3 . 6 0  
5 6 3 . 9 0  
5 6 4 . 6 3  
5 6 5 . 7 9  
5 6 7 . 3 7  
5 6 9 . 3 5  
5 7 1 . 7 3  
5 7 4 . 4 8  
5 7 7 . 5 8  
5 7 9 . 0 5  

* * * *  Simplified BISHOP FOS = 1 . 6 1 6  * * * *  
0 



The following is a summary of the TEN most critical surfaces 

Problem Description : PO 145 - 2.5 to 1 Drained Condition 

FOS Circle Center Radius Initial Terminal Resisting 
(BISHOP) x-coord y-coord x-coord x-coord Moment 

(ft) (ft) (ft) (ft) (ft) (ft-lb) 

1. 1.616 570.86 621.02 
2. 1.631 584.44 619.75 
3. 1.657 566.84 622.30 
4. 1.704 567.26 628.77 
5. 1.763 575.22 574.31 
6. 1.902 569.59 573.62 
7. 1.914 567.02 577.00 
8. 1.915 569.44 572.15 
9. 1.923 573 * 43 579.44 
10. 1.991 571.23 572.30 

57.42 571.80 609.98 2.470E+05 
57.56 571.80 631.72 1.192E+06 
61.80 555.77 611.58 4.735E+05 
75.34 533.33 629.89 2.279E+06 

12.83 565.39. 580.32 1.333E+04 
9.42 575.00 581.92 9.716E+02 

17.47 558.97 581.60 2.733E+04 
11.40 565.39 579.18 1.016E+04 

12.28 565.39 582.58 2.191E+04 
21.17 562.18 593.19 1.166E+05 

* . *  * END OF 'FILE * * * 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* X S T A B L  * 
* 
* 

* 
Slope Stability Analysis * 

* using the * 
* Method of Slices * 

* Copyright (C) 1 9 9 2  - 9 5  * 
* Interactive Software Designs, Inc. * 
* Moscow, ID 8 3 8 4 3 ,  U.S.A. * 

* All Rights Reserved * 

* Ver. 5.101a 95  - 1316  * 

* * 

* * 

* * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Problem Description : PO 145  - 3 to 1 Drained Condition 

SEGMENT BOUNDARY COORDINATES 

6 SURFACE boundary segments 

Segment x-left y-left x-right 
No. (ft) ( ft) (ft) 

1 . o  548 .0  4 6 9 . 1  
2 4 6 9 . 1  548 .0  5 0 9 . 6  
3 5 0 9 . 6  5 6 1 . 5  5 5 3 . 1  
4 5 5 3 . 1  5 6 1 . 5  5 9 3 . 6  
5 5 9 3 . 6  575 .0  6 2 9 . 6  
6 6 2 9 . 6  587 .0  8 6 0 . 5  

1 6  SUBSURFACE boundary segments 

Segment x-left y-left x-right 
No. (ft) ( ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  

. o  
4 6 9 . 1  
5 0 9 . 6  
5 5 3 . 1  
5 9 3 . 6  
7 7 3 . 6  
7 7 5 . 8  

. o  
4 6 9 . 1  
7 1 9 . 6  
7 7 3 . 6  
7 7 5 . 8  

. o  
7 1 9 . 8  

5 4 8 . 0  
548 .0  
5 6 1 . 5  
5 6 1 . 5  
5 7 5 . 0  
5 7 5 . 0  
575 .0  
5 4 8 . 0  
5 4 8 . 0  
548 .0  
5 7 5 . 0  
5 7 5 . 0  
547 .0  
547 .0  

4 6 9 . 1  
5 0 9 . 6  
5 5 3 . 1  
. 5 9 3 . 6  
7 7 3 . 6  
7 7 5 . 8  
8 6 0 . 5 .  
4 6 9 . 1  
7 1 9 . 6  
7 7 3 . 6  
7 7 5 . 8  
8 6 0 . 5  
7 1 9 . 8  
7 7 5 . 8  

- 0 1 6 3  

y-right Soil Unit 
( ft) Below Segment 

5 4 8 . 0  1 -: 
5 6 1 . 5  2 
5 6 1 . 5  2 
5 7 5 . 0  2 
5 8 7 . 0  3 
5 8 7 . 0  3 

y-right 
(ft) 

5 4 8 . 0  
5 6 1 . 5  
5 6 1 . 5  
5 7 5 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 4 8 . 0  
5 4 8 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 7 5 . 0  
5 4 7 . 0  
5 7 5 . 0  

Soil Unit 
Below Segment 

1 
2 
2 
2 
2 
1 
4 
1 
1 
1 
1 
4 



1 5  
1 6  

7 7 5 . 8  
- 0  

5 7 5 . 0  
5 4 7 . 0  

8 6 0 . 5  
8 6 0 . 5  

5 7 5 . 0  
5 4 7 . 0  

4 
5 

.I ' 

5 Soil unit ( s )  specified 

Soil Unit 
Unit Moist 
No. (pcf) 

Weight 
Sat. 
(PCf) 

Cohesion 
Intercept 

(PSf) 

Friction 
Angle 
(deg 1 

Pore Pressure 
Parameter Constant 

Ru (PSf) 

Water 
Surface 
No. 

1 1 3 3 . 1  
2 6 4 . 3  
3 1 0 0 . 0  
4 1 2 0 . 0  
5 140. .  0 

1 4 5 . 0  
9 3 . 0  

1 1 2 . 3  
1 3 0 . 0  
1 4 9 . 8  

. o  

. o  

. o  
3 0 0 . 0  

. o  

2 2 . 0 0  
3 3 . 0 0  
2 6 . 0 0  
1 9 . 0 0  
3 3 . 0 0  

. o o o  

. o o o  

. o o o  

. o o o  

. o o o  

. o  

. o  

. o  

. o  

. o  

2 '  
2 
0 
0 
1 

2 Water surface(s) have been specified 

Unit weight of water = 6 2 . 4 0  (pcf) 

Water Surface No. 1 specified by 2 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point 
No. 

x-water 
(ft) 

y -wa ter 
(ft) 

1 
2 

. o o  
8 6 0 . 5 0  

5 2 2 . 0 0  
5 2 2 . 0 0  

Water Surface No. 2 specified by 4 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point x -wa ter 
No. (ft) 

y-water 
(ft) 

. o o  
4 6 9 . 1 0  
5 0 9 . 6 0  
7 4 6 . 6 0  

5 4 8 . 0 0  
548'. 0 0  
5 6 1 . 5 0  
5 6 1 . 5 0  

A critical failure surface searching method, using a random 
technique for generating CIRCULAR surfaces has been specified. 



1 2 0  trial surfaces will be generated and analyzed. - 0163 
3 Surfaces initiate from each of 40 points equally spaced 

along the ground surface between x = 4 5 0 . 0  ft 
and x = 5 7 5 . 0  ft 

Each surface terminates between x = 5 7 5 . 0  ft 
and x = 8 2 5 . 0  ft 

Unless further limitations were imposed, the minimum elevation 
at which a surface extends is y = . o  ft 

5 . 0  ft line segments define each trial failure surface. 

ANGULAR RESTRICTIONS : 

The first segment of each failure surface will be inclined 
within the angular range defined by : 

Lower angular limit := - 4 5 . 0  degrees 
Upper angular limit := (slope angle - 5 . 0 )  degrees 

Factors of safety have been calculated by the : 

* * * * * SIMPLIFIED BISHOP METHOD * * * * * 

The most critical circular failure surface 
is specified by 10 coordinate points 

Point x-surf y-surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  

5 7 1 . 8 0  
5 7 6 . 8 0  
5 8 1 . 7 7  
5 8 6 . 6 9  
5 9 1 . 5 0  
5 9 6 . 1 8  
6 0 0 . 6 9  
6 0 4 . 9 8  
6 0 9 . 0 3  
6 0 9 . 4 2  

5 6 7 . 7 3  
5 6 7 . 7 7  
5 6 8 . 2 5  
5 6 9 . 1 6  
5 7 0 . 5 1  
5 7 2 . 2 7  
5 7 4 . 4 5  
5 7 7 . 0 1  
5 7 9 . 9 3  
5 8 0 . 2 7  

* * * *  Simplified BISHOP FOS = 1 . 8 3 6  * * * *  



:. . 

The following is a summary of the TEN most critical surfaces 

Problem Description : PO 145 - 3 to 1 Drained Condition 

FOS Circle Center Radius Initial Terminal Resisting 
(BISHOP) x-coord y-coord x-coord x-coord Moment 

(ft) ( ft) (ft) (ft) (ft) (ft-lb) 

1. 1.836 573.87 624.30 56.61 571.80 609.42 2.326E+05 
2. 1.892 563.29 627.13 73.53 530.13 623.49 2.367E+06 
3. 1.900 583.11 621.99 57.20 568.59 627.82 l.O49E+O6 

5. 1.983 550.57 630.81 67.87 558.97 584.06 6.134E+04 
4. 1.924 478.37 976.54 428.59 469.23 657.14 2.401E+07' 

6 .  1.998 558.31 605.82 41.48 562.18 ,579.74 2.077E+04 

8. 2.058 557.40 592.36 32.84 546.15 582.59 1.374E+05 
9. 2.074 569.68 665.30 116.27 517.31 655.56 9.170E+06 
10. 2.117 559.64 613.04 62.82 523.72 614.14 2.009E+06 

7. 2.028 562.72 618.12 57.53 552.56 604.47 .5.853E+05 

* * * END OF FILE * * 
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* X S T A B L  * 
* * 
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* Copyright (C) 1992 - 95 * 
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* All Rights Reserved * 
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* * 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Problem Description : PO 145 - 4 to 1 Drained Condition 

0 1 6 3  

6 SURFACE boundary segments 

S e gmen t x-left y-left x-right y-right Soil Unit 
No. (ft) (ft) (ft) ( ft) Below Segment 

1 . o  548.0 419.6 548.0 1 
2 419.6 548.0 473.6 561.5 2 
3 473.6 561.5 527.6 561.5 2 
4 527.6 561.5 581.6 575.0 2 
5 581.6 575.0 629.6 587.0 3 
6 629.6 587.0 860.5 587.0 3 

16 SUBSURFACE boundary segments 

Segment x-left y-left . x-'right y-right Soil Unit 
No. (ft) (ft) (ft) (ft) Belcw Segment 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

. o  
419.6 
473.6 
527.6 
581.6 
773.6 
775.8 

. o  
419.6 
719.6 
773.6 
775.8 

. o  
719.8 

548.0 
548.0 
561.5 
561.5 
575.0 
575.0 
575 ..O 
548.0 
548.0 
548.0 
575.0 
575.0 
547.0 
547.0 

419.6 
473.6 
527.6 
581.6 
773.6 
775.8 
860.5 
419.6 
719.6 
773.6 
775.8 
860.5 
719.8 
775.8 

548.0 
561.5 
561.5 
575.0 
575.0 
575.0 
575.0 
548.0 
548.0 
575.0 
575.0 
575.0 
547.0 
575.0 



, .. 
' <  .; . 
,. . . 

1 5  
1 6  

7 7 5 . 8  
. o  

5 7 5 . 0  
5 4 7 . 0  

5 Soil unit ( s )  

Soil 
Unit 
No. 

specified 

Unit 
Moist 
(PCf) 

1 3 3 . 1  
6 4 . 3  

1 0 0 . 0  
1 2 0 . 0  
1 4 0 . 0  

Weight 
Sat. 
(pcf) 

1 4 5 . 0  
9 3 . 0  

1 1 2 . 3  
1 3 0 . 0  
1 4 9 . 8  

Cohesion 
Intercept 

(psf) 

. o  
. . o  

. o  
3 0 0 . 0  

. o  

8 6 0 . 5  
8 6 0 . 5  

5 7 5 . 0  
5 4 7 . 0  

4 
5 

Friction Pore Pressure 
Angle Parameter Constant 
(deg) Ru (psf) 

2 2 . 0 0  
3 3 . 0 0  
2 6 . 0 0  
1 9 . 0 0  
3 3 . 0 0  

2 Water surface(s) have been specified 

Unit weight of water = 6 2 . 4 0  (pcf) 

. o o o  

. o o o  

. o o o  

. o o o  

. o o o  

. o  

. o  

. o  

. o  

. o  

Water Surface No. 1 specified by 2 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point 
No. 

1 
2 

x-water 
(ft) 

. o o  
8 6 0 . 5 0  

y-water 
(ft) 

5 2 2 . 0 0  
5 2 2 . 0 0  

Water Surface No. 2 specified by 4 coordinate points 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PHREATIC SURFACE, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Point 
No. 

. .  
x-water y-water 

( ft) (ft) 

. o o  
4 1 9 . 6 0  
4 7 3 . 6 0  
7 4 6 . 6 0  

5 4 8 . 0 0  
5 4 8 . 0 0  
5 6 1 . 5 0  
5 6 1 . 5 0  

A critical failure surface searching method, using a random 
technique for generating CIRCULAR surfaces has been specified. 

ool*@3,+ . ~ !-.- 

Water 
Surface 
No. 

2 
2 
0 
0 
1 

e- 



120 trial surfaces will be generated and analyzed. - 

3 Surfaces initiate from each of 40 points equally spaced 
along the ground surface between x = 4 5 0 . 0  ft 

and x = 5 7 5 . 0  ft 

Each surface terminates between x = 5 7 5 . 0  ft 
and x = 8 2 5 . 0  ft 

Unless further limitations were imposed, the minimum elevation 
at which a surface extends is y = . o  ft 

5 . 0  ft line segments define each trial failure surface. 

ANGULAR RESTRICTIONS : 

The first segment of each failure surface will be inclined 
within the angular range defined by : 

Lower angular limit : =  -45 .0  degrees 
Upper angular limit := (slope angle - 5 . 0 )  degrees 

Factors of safety have been calculated by the : 

* * * * * SIMPLIFIED BISHOP METHOD * * * * * 

The most critical circular failure surface 
is specified by 9 coordinate points 

Point x-surf y-surf 
No. (ft) (ft) 

5 7 5 . 0 0  
5 7 9 . 9 9  
5 8 4 . 9 9  
5 8 9 . 9 5  
5 9 4 . 8 3  
5 9 9 . 6 0  
6 0 4 . 2 1  
6 0 8 . 6 3  
6 1 1 . 1 1  

5 7 3 . 3 5  
5 7 3 . 0 9  
5 7 3 . 2 8  
5 7 3 . 9 1  
5 7 4 . 9 9  
5 7 6 . 5 0  
5 7 8 . 4 3  
5 8 0 . 7 7  
5 8 2 . 3 8  

* * * *  Simplified BISHOP FOS = 2 . 2 2 2  * * * *  



I . .  . 
The following is a summary of the TEN most critical surfaces . ,  *. :, ... .. _. 

: 3 ... 

Problem Description : PO 145 . -  4 to 1 Drained Condition 

FOS 
(BISHOP) 

1. 2.222- 
2. 2.295 
3. 2.350 
4. 2.395 
5. 2.406 
6. 2.501 
7. 2.560 
8. 2.590 
9. 2.599 
10. 2.622 

, Circle 
x-coord 

( ft) 

580.40 
538.36 
547.08 
588.53 
543.75 
558.81 
558.71 
580.93. 
530.59 
492.27 

Center 
y-coord 

( ft) 

628.80 
696.25 
696.82 
626.60 
747.35 
634.10 
606.56 
604.67 
666.04 
861.42 

Radius 

55.71 
148.63 
128.57 
56.58 
190.64 
75.59 
55.14 
57.50 
112.71 
307.51 

Initial Terminal 
x-coord x-coord 

(ft) (ft) 

575.00 611.11 
475.64 639.14 
555.77 599.72 
571.80 628.66 
501.28 646.86 
533.33 614.70 
526.92 607.87 
539.74 635.55 
488.46 604.08 
453.21 630.99 

* * * END OF FILE * * * 

Moment 
(ft-lb) 



W 

0 
t- 

0 
CL 

7 
0 
+ 
H 

H 

n 
7 
0 
0 

n 
W 
7 

6 
K 
0 
7 
3 

U 

0 0  
N O  a a  

0 0  
m a  
m m  

0 0 0  
T W O  
L n m m  

1 

a x 
3 

J 

* 
J 
3 

a 

J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

d 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

/i 

7’ 



0 0  
N O  
C O C O  

I 
LT 
W 
m 

W 
k cn 
Q 
3 

i 
\ 

-. 



. .  

e 

~ 

7 
0 
t- 
H 

H 

n 
7 
0 
0 

a 
W 
7 

6 
111 

7 
3 

H 

n 

Q- 
co 
Q- 

r 

I 1  

m 
0 
LL 

0 
co 
m 

0 0 0  
T W O  

001042 
. ___. . ... 



Z 
0 
+ 
H 

H 

c3 
Z 
0 
0 

T 

a 
a 
c 

\ 

i I I 

I 

1 :  
I j  \ I j  

. .  

\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

01 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



7 
0 
I- 
H 

H 

n 
7 
0 
0 

c3 
W 
7 

6 
cc 
L3 

H 

0 0  
N O  
act) 

0 
co 
m 

0 
cc) 
m 

C 

W 
I- 
v, 
d 
3 

3 

0 0 0  
T N O  
L n m m  

- - 

. 0163 

.__ .  . . .  .. . . . 



Z 
0 
I- 
U 

H 

n 
Z 
0 
0 

n 
W 
Z 

a 
CK 
0 

U 

I 

T 

a 
c 
a 

a 
\ 

r 
J 



a 



SL 

* 0163 
DRAFT 

Transportation And Disposal Plan 

October 1995 
Revision C 

Prepared for: 

The United States Department of Energy 
Fernald Field Office 

Fernald, Ohio 

Prepared by: 

Fernald Environmental Restoration Management Corporation 
P.O. Box 538704 

Cincinnati, Ohio 45253-8704 

and 

Foster Wheeler Environmental Corporation . 

Fairfield Executive Center 
6 1  20 South Gillmore Road, Suite 155  

Fairfield, Ohio 4501  4 I 



CONTENTS 

SECTION 

EXECUTIVESUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e5-1 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-1 
1 .1  Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-1 
1.2 OU1 Waste Characterization . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-2 

1.4 Selection Of Transportation Mode . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 
1.3 Operable Unit 1 Remedial Plan . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-2 

1.5 Community Involvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 
1.6 Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 - 4  

DESCRIPTION OF TRANSPORTATION MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1 
2.1 Railroad Companies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1 
2.2 Anticipated FEMP Rail Traffic . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3 

2.4 Options Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-8 
2.3 Rail Transportation Configuration . . . . . . . . . . . . . . . . . . . . . . . . .  2-4 

RAILROAD CAR HANDLING AT THE FEMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-1 
3.1 Rail Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-1 
3.2 Waste Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-3 
3.3 Inspection/Maintenance Facility . . . . . . . . . . . . . . . . . . . . . . . . . .  3-6 
3.4 Rail Shipment Documentation . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-7 
3.5 Unit Train Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-8 

LOGISTICS OF RAIL TRANSPORT TO THE REPRESENTATIVE PERMITTED 
COMMERCIAL DISPOSAL FACILITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-1 
4.1- Route . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-1 
4.2 Unit Train Schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-9 
4.3 Location And Status Tracking . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-10 

PERMITTED COMMERCIAL DISPOSAL FACILITY . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 
5.1 Facility Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 
5.2 Logistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-6 
5.3 Noncomplying Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-9 

OUliTRANSPIAN.REVIOaobcr6.1995 -i- Rev . No . . C 



TRANSPORT AND DISPOSAL AT THE NEVADA TEST SITE . . . . . . . . . . . . . . . . . . . .  6-1 
6.1 Facility Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-1 

. 6.2 NTS W.aste Acceptance Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-1 
6.3 Truck Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-1 

0 

EMERGENCY RESPONSE PLANNING AND TRAINING . . . . . . . . . . . . . . . . . . . . . . .  7-1 
7.1 Process For Plan Development . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-1 
7.2 Overview Of Involved Organizations . . . . . . . . . . . . . . . . . . . . . . .  7-2 
7.3 Train Crew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-2 
7.4 Railroad Emergency Response Personnel . . . . . . . . . . . . . . . . . . . . .  7-6 
7.5 Local Authorities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-6 
7.6 State Agencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-8 
7.7 DOE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-9 
7.8 FEMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-11 
7.9 Incident Scenario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-13 

PRE.SHIF'MENT . NOTIFICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-1 . 

8.1 Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-1 
8.2 FEMP Initiatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . . . .  8-1 
8.3 States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-2 

REFERENCES 

APPENDICES 

A DOT Requirements For Shipment OF OU1 Waste via Rail 

B Transportation Drivers 

C State Radiation Control Programs 

D Design And Operational Basis For Proposed Operable Unit 1 Transportation 
Infrastructure 

OU1 /TRANSPIAN . REV/Octobcr6.1995 .. 
-11- 

. 
Rev . No . . C 



a -  

. . 
c 0 1 6 3  

LIST OF ILLUSTRATIONS 

Figures 
. 

Figure 2-1 . Gondola Car with Hard Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Figure 3-1 . FEMP Site Showing Existing Trackage . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-2 
Figure 3-2 . Proposed FEMP Railroad Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Figure 4-1 . Fernald-Cottage Grove, Indiana Branch Line . . . . . . . . . . . . . . . . . . . . . . . . .  
Figure 4-2 . CSXT Route from Cincinnati to East St . Louis . . . . . . . . . . . . . . . . . . . . . . . .  
Figure 4-3 . Location of Cone Yard and Valley Junction Switch Yard 
Figure 4-4 . Rail Route from St . Louis to the PCDF 
Figure 5-1 . Acceptance and Shipment Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Figure 5-2 . Gondola Car Roll-Over Facility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-8 
Figure 7-1 . Organizations Responding to a Transportation Incident . . . . . . . . . . . . . . . . . . .  
Figure 7-2 . Rail Transportation Incident Responsibility MatrixlCoverage . . . . . . . . . . . . . . .  7-4 
Figure 7-3 . Emergency Notification of FEMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Figure 7-4 . Regional Coordinating Offices for Radiological Assistance 
Figure 7-5 . Emergency Notification (Pathway Within the FEMP) . . . . . . . . . . . . . . . . . . .  
Figure 7-6 . Initial Emergency Response Actions For LSA Material . . . . . . . . . . . . . . . . . . .  

2-7 

3-4 
4-2 
4-5 

. . . . . . . . . . . . . . . . .  4-7 
4-8 
5-3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7-3 

7-7 
7-10 
7-15 
7-17 

. . . . . . . . . . . . . . .  

Tables 

Table 4-1 . Unit Train Schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-10 
Table 5-1 . Excerpts from Envirocare's Radioactive Material License . . . . . . . . . . . . . . . . . .  5-4 
Table 6-1 . Excerpts for NTS Waste Acceptance Criteria . . . . . . . . . . . . . . . . . . . . . . . . .  6-2 

OUlnRANSPLAN . REYlOctobcr6.1995 
... 

-111- Rev . No . . C 



LIST OF ACRONYMS AND ABBREVIATIONS 

CERCLA 
CFR 
CSXT 
DOE 
DOE-HQ 
DOE-FN 
DOE-NV 
DOT 
EOC 
EM 
FEMP 
FERMCO 
FR 
FRA 
FRMAC 
HAZMAT 
IAFF . 

LLRW 
LSA 
NRC 
NTS 
o u 1  
PCB 
PCDF 
RPCDF 

PPm 
RCRA 
SNM 
TLD 
UPRR 
WAC 

Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
CSX Transportation, Inc. 
U.S. Department of Energy 
U . S . Department of Energy-Headquarters 
U.S. Department of Energy-Fernald Area Office 
U.S. Department of Energy-Nevada 
U.S. Department of Transportation 
FEMP Emergency Operations Center 
Environmental Management 
Fernald Environmental Management Project 
Fernald Environmental Restoration Corporation 
Federal Register 
Federal Railroad Administration 
Federal Radiological Monitoring and Assessment Center 
(DOT) Hazardous Material 
International Association of Firefighters 
Low Level Radioactive Waste 
Low Specific Activity 
Nuclear Regulatory Commission 
Nevada Test Site 
Operable Unit 1 
Polychlorinated biphenyl 
Permitted Commercial Disposal Facility 
Representative Commercial Disposal Facility 
parts per million 
Resource Conservation and Recovery Act 
Special Nuclear Material 
Thermoluminescent Dosimeter 
Union Pacific Railroad Company 
Waste Acceptance Criteria 

OU 1 /TRANSPIAN. REVlOctober 6.1995 -iv- 
Rev. No.: C a- 



EXECUTIVE SUMMARY 

Purpose 

The United States Department of Energy (DOE) has developed this Transportation and Disposal Plan to 
facilitate the remediation of the waste pits comprising Operable Unit 1 (OUl), from the DOE’S Fernald 
Environmental Management Project (FEMP), located near Fernald, Ohio. This document is the third 
element (of three elements) of Package I1 of the Remedial Design Project Documentation and 
Deliverables. The other two elements in Package I1 are the Excavation Plan and the Site Restoration 
Plan. The five elements of the Package I are the Plant Facilities Design Criteria Package, Plant Facilities 
Engineering, Equipment Specif!cations, Site Improvement Plan, and Construction Plan. 

The primary objective is to refine the remedial alternative as presented in the Final Feasibility Study for 
Operable Unit 1 (DOE 1994b) and in the Final Proposed Plan for Operable Unit I (DOE 1994c), and 
as selected in the Record of Decision For Remedial Actions at Operable Unit 1 (DOE 1995a), by 
describing the logistics of rail transportation, and providing objectives and criteria to be implemented in 
the detailed design phase. This plan highlights operational aspects of waste transportation sufficiently to 
demonstrate that wastes can be transported safely in accordance with all applicable regulations. The 
document serves as a transition between conceptualization (Le., the feasibility study) and implementation 
(Le., remedial action). 

At this time, services for disposal have not been procured, the contract with the railroads has not been 
negotiated, and the designs of the on-site OU 1 waste treatment and waste loading facilities have not been 
finalized. In addition, many aspects of this Transportation and Disposal Plan interface with design 
features described in the other elements of the Remedial Design Project Documentation and Deliverables. 
Therefore, some aspects of this plan are preliminary or conceptual in nature and the details remain to be 
developed. Actions or activities to be completed are identified in this plan. 

This document also supports the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) community involvement process by identifying and evaluating anticipated transportation 
issues and providing recommended resolutions for presentation in public meetings and incorporation in 
the detailed design effort. 

OU 1 Waste Characterization 

Operable Unit 1 consists of eight OU1 subunits, Waste Pits 1 through 6, the Clearwell, and the Burn Pit. 
The waste materials contained in these units were generated by chemical and metallurgical processes 
associated with the uranium purification mission of the former Feed Materials Production Center. The 
wastes consist of a variety of heterogeneous process waste residues including slags, sludges, precipitates, 
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and filter cakes: Some pits were covered with soil after being taken out of active service. In addition, 
building debris was disposed in the waste pits. (DOE 1994a) 

Analytical data indicate that OU1 waste will meet the criteria for Low Specific Activity (LSA) material 
under criteria in 49 CFR 173 (See Appendix A of the main report). LSA material is the lowest hazard 
transportation category of radioactive material. Transport requirements for LSA material are defined in 
49 CFR 173.425, and described in Appendix B of the main report. 

Operable Unit 1 Remedial Plan 

As described in the Operable Unit I Record of Decision (DOE .1995a), the selected remedy consists of 
the following items: 

1) Excavation of wastes from OUl’s six waste pits, Clearwell, Burn Pit, and soils with in the OU1 
boundary, liners, erc. 

2) Pretreatment (e.g., sorting, crushing, shredding) 
3) Treatment by thermal drying 
4) Off-site disposal at a permitted commercial disposal facility (PCDF) 

a The untreated waste pit material has a high moisture content and is heterogeneous in nayure, physically 
and radiologically. The excavated OU1 material will be treated to meet the PCDF’s waste acceptance 
criteria (WAC) for a relatively homogeneous waste product with low activity. These processing 
operations will generate approximately 724,000 tons (670,000 cubic yards) of soil-like materials and 
debris, which will be loaded into railcars and transported to disposal facilities over a seven-year period, 
projected to start in 1998. 

For design purposes, it is estimated that at least 90 per cent of the treated wastes will be disposed at a 
representative PCDF (RPCDF). For planning purposes, a facility located near Clive, Utah, is used as 
the RPCDF. As a contingency, waste that does not meet the acceptance criteria of the RPCDF can be 
shipped to the Nevada Test Site (NTS). 

Community Involvement 

To facilitate community involvement, the FEMP organized four transportation meetings. Based on these 
four meetings, the public’s primary concerns included the following items: 

1) 

2) 

The condition of the CSX Transportation (CSXT) Branch Line from the FEMP to Cottage Grove, 
Indiana 
Staging of loaded cars at the Shandon Yard switchyard near the FEMP 

ES-2 Rev. No.: C 



- 0 1 6 %  
3) Time that trains would be delayed at Cottige Grove waiting for clearance onto the main line. 

This Transportation and Disposal Plan addresses these concerns in the following manner: 

1) 

2) 

3) 

The track and other infrastructure on the branch line will be inspected and repaired (as needed) 
before initiation of rail traffic associated with this project. 
As a result of the OU1 Record of Decision and a recently-completed study, the DOE will not use 
the Shandon Yard switchyard to store loaded and unloaded cars. 
CSXT has committed to exert all efforts to keep delays at Cottage Grove to less than one hour. 

The DOE will continue to offer opportunities for public involvement beyond those required by the 
CERCLA regulations and U.S. Environmental Protection Agency (EPA) guidance, during the Remedial 
Design (RD) and Remedial Action (RA) phases of the remediation. As details of the transportation plans 
are finalized, interested stakeholders will be informed. Further information regarding FEMP initiatives 
is presented in Section 8. 

Selection Of Transportation Mode 

For planning purposes, the principal disposal site is assumed to be the RPCDF which is located in Clive, 
Utah. This facility has direct rail access and "roll-over" equipment for unloading gondola railcars. A 
NEPA Impact Analysis was performed as part of the Feasibility Study Report for Operable Unit 1 .  A 
cost-benefit study of various shipment options indicated that direct rail transport to the RPCDF is the 
most economical mode and is also most acceptable to the public (FERMCO 1995d). Cost factors, 
evaluated in the study, included: (1) railcar and container pricing and maintenance, (2) cover and liner, 
(3) transportation, (4) on/off-site rail upgrades, (5)- on-site structures, and (5) acquisition and operation 
cost of site locomotive. 

The optimal rail configuration is a unit train, consisting of gondola cars where the load is contained by 
a disposable liner and a hard cover. 

The most direct rail route between the FEMP and the RPCDF involves only two railroads, CSX 
Transportation and Union Pacific Railroad (UPRR). A brief profile of these two railroads is provided 
in Section 2.1 of the main report. Both CSXT and UPRR are among the five largest railroads in the 
United States and have ample capacity to handle the anticipated OU1 traffic. 

A unit train is a train that makes a direct run between the point of origin and the destination point. The 
unit train receives priority right-of-way and expedited switching, and stays intact along the whole route, 
(i.e.,  it does not receive additional freight, nor drop any freight). The gondola railcar was selected as 
the most cost-effective means of transporting bulk quantities of material. The DOE has committed that 
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railcars with OU1 material will be lined with a synthetic material liner and covered with a secured hard 
cover (See Figure 2-1). For further information on the train configuration, see Section 2 of this report. 

Railcar Logistics at the FEMP 

To support rail transportation operations, a major upgrade of facilities at the FEMP will be required. 
Site improvements include construction of the waste loading facility, installation of new tracks, installation 
of fencing around all tracks, and construction of a railcar maintenance facility, car wash facility, and 
radiation monitoring facility. The proposed upgrade program of the FEMP railroad infrastructure is 
shown in Figure 3-2. For details On the facilities, see Section 3 and Appendix D of the main report. 

Two refurbished switchyard locomotives, and possibly the FEMP Trackmobile@, will move the cars 
around the FEMP. A carmover will be used in the loading building. After loading in the waste loading 
facility, cars will be decontaminated (if necessary) and radiologically surveyed before being placed in a 
holding area. Cars will be held in storage until analytical results indicate it is acceptable to release the 
cars. Details of the waste loading process are provided in the Site Improvement Plan. A detailed 
description of the movement of gondola cars at the FEMP and process description of unit train assembly 
is presented in Appendix D. 

Prior to releasing the unit train from the FEMP, the train will be radiologically surveyed again, and- - 
inspected for mechanical safety (e.g., brakes). In addition, shipping papers will be prepared for.the 
railroad and the disposal facility. The disposal facility will fequire certification that the waste has been 
analyzed and meets the disposal facility's WAC. 

Logistics of Rail Transport to the RPCDF 

CSXT will move the loaded unit trains from the FEMP through Cincinnati, Ohio, to East St. Louis. 
UPRR will move the unit train from East St. Louis to'the RPCDF. 

On the basis of the design load and rating, CSXT indicates that three trestles are not satisfactory for the 
rail traffic associated with this project. These three trestles are located on the Branch Line from the 
FEMP to Cottage Grove: 

1) Camp Run 
2) South WYM Road 
3) Bucks Run and Road (Okeana Trestle) 
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CSXT believes these trestles need to be rebuilt prior to commencement of rail traffic associated with this 
project. These efforts can be effected with nominal disruption of the current rail traffic. The DOE is 
committed to upgrading these structures before waste shipment. 

The away-from-site round-trip cycle for a unit train is 15 calendar days which includes: one day for en- 
route delays, and four days at the disposal facility. With the addition of two days (one at the start and 
one at the conclusion of the trip) for assembling and breakingdown the unit train at the FEMP, the total 
cycle time used for planning purposes is 17 calendar days. After production operations with one waste 
dryer have stabilized in FY 1999, on the average a unit train will depart every 14 days with 42 loaded 
cars. Two unit trains will be used. In FY 2001, when two treatment system are operable, a unit train 
could depart every 8 days with 53 loaded cars. This effort would require three unit trains. For further 
details on the train schedule, see Section 4.2 of this report and Appendix D. 

Tracking the location of railcars is standard practice with all major railroad companies. Tracking data are 
received from railroad transponders located at main switches along the tracks. With this system, the 
location of each car can be determined based on the last transmission. At any time, OUl’s traffc 
management organization access the system to determine the locations of the traidcars.  If cars are 
stopped due to a transportation incident, the FEMP would be immediately notified by railroads’ control 
centers. 

Permitted Commercial Disposal Facility 

- The RPCDF is licensed to accept for disposal: (a) specific low concentrations of radionuclides within 
the low-level radioactive waste (LLRW) classification (b) Naturally Occurring Radioactive Material 
(NORM), (c) mixed waste, and (d) 1 le.(2) by-product materials (uranium and thorium mill tailings). The 
disposal facility of approximately 540 acres is next to a DOE mill tailings disposal site (100 acres). The 
facility is located near Clive, Utah, about 75 miles west (65 miles by air) (NRC 1993) of Salt Lake City, 
Utah. The disposal facility has been successful in working with their regulators in obtaining additional 
licenses and processing amendments to its existing licenses and has ample disposal capacity to accept OU1 
material. 

The disposal site is located one mile south of the main line of UPRR and is connected by a rail spur. It 
has facilities.to accommodate 300 railcars at one time. Gondola cars are unloaded with the roll-over 
device shown on Figure 5-2. 

The FEMP will make every effort to ensure that all waste material shipped to the disposal facility meets 
its WAC. The FEMP will perform confirmatory analysis prior to its shipment to the RPCDF (see 
Sampling and Analysis Plan). In the unlikely event that any waste arriving at the disposal facility does 
not conform to the accepted waste profile based on the facility’s sampling and analysis of the waste 
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‘0 shipment, then the waste material will not be unloaded. The FEMP would be notified immediately, and 
the material would be resampled and analyzed. 

The disposal facility is able to process some non-conforming waste, such as waste with free liquids, into 
an acceptable form, and then accept the waste for disposal. However, if the waste exceeds the 
chemical/radiological acceptance criteria, the waste will be returned to the FEMP. Due to the waste 
acceptance procedure of the NTS, transshipment from the RPCDF is not currently believed to be feasible. 
After the railcar returns to the FEMP, material will be removed by a backhoe, positioned on a ramp 
adjacent to the car. If the FEMP’s evaluation confirms that the rejected material, after reprocessing, 
could not be accepted by the RPCDF, then the waste would be re-packaged for transportation and 
disposal at the NTS unless analysis indicates that the waste exceeds the Land Disposal Restrictions. The 
latter event is not believed likely. For further information on the disposal operations at the RPCDF, see 
Section 5 of the main report. 

Transport and Disposal at the NTS 

The NTS is located in Nye County, Nevada, about 65 miles northwest of Las Vegas. The NTS 
encompasses about 1350 square miles and has been the primary location for testing the nation’s nuclear 
weapons since January 1951. Since 1978, the NTS has also served as a major LLRW disposal facility 
for several DOE sites. 

- -  e 
Material that cannot be treated to meet the RPCDF’s WAC will be disposed of at the NTS. Before any 
waste material leaves the FEMP, the waste will be analyzed to ensure compliance with the NTS WAC 
(DOE et al. 1992). Prior to shipment of OU 1 material to the NTS, the FEMP will submit the appropriate 
application for DOE approval. 

Current FEMP procedures for shipment of LLRW to the NTS specify the use of disposable metal 
containers transported by truck. For disposal’of limited quantities of material, use of disposable 
containers is practical. However, for bulk quantities of material, the metal containers would be emptied 
at the disposal cell and returned for repeated use. Transport to the NTS is by truck, along existing 
routes, in accordance with existing procedures. The FEMP has  been shipping LLRW to the NTS since 
1986. For further information on the NTS, see Section 6 of the main report. 

Emergency Response Planning And Training 

Federal regulations and DOE orders require the FEMP (as shipper), the DOE, and the carriers to have 
emergency plans and procedures in place to respond to transportation accidents. Currently, the FEMP 
has a Transportation Emergency Plan (FERMCO 1995a) and associated emergency preparedness 
procedures that cover only truck transport incidents. Before initiation of OU1 shipments, the existing 
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plan and procedures will be revised to include rail transport accidents. In addition, the DOE will offer 
emergency training to first responders in the nearby communities and will participate, as requested, in 
periodic training programs sponsored by the railroad and other organizations responsible for emergency 
planning (DOE 1995a). As part of emergency response preparations, the DOE is committed to contact 
and work with representatives from Ohio, Utah, and transited states prior to the first waste shipment to 
brief them on shipment plans. 

On July 18, 1995, the FEMP and the DOE took a significant step toward honoring their commitments 
with respects to emergency planning, training, and assistance to local communities. The FEMP awarded 
a $1 million contract to the International Association of Fire Fighters to develop a custom-tailored 
emergency response training program for first responders. The program will specifically include all 
waste shipments from the FEMP, including OU1 material. 

In the event of an emergency, there are at least six different generic organizations involved in responding, 
as shown on Figure 7-1. . The functions of the six organizations are identified below. 

1) Train crews are trained to make an initial notification and assessment of the emergency. 

2) Railroad companies have contingency plans, technical and communications personnel, and 
remediation contractors in place to respond to transportation incidents. 

. .. 

I. . 
, .:h 

3) Local authorities at the scene of the accident serve as the on-scene incident commander. All 
other parties support the on-scene commander. 

States have emergency response organizations and personnel for monitoring and administrative 
functions. These may include state police and national guard, state departments of transportation, 

. health (State Radiation Control Programs), and environmental protection. 

4) 

5)  The DOE has a network of regional Radiological Assistance Teams that can respond to support 
local response agencies. 

6)  
. ’ 

The FEMP’s existing emergency response program will be revised to support the management 
of off-site rail %emergencies, and to support the railroad and on-scene commander with both 
technical and communication personnel. 

Further details regarding emergency preparedness are provided in Section 7 of the main report. 

Training and emergency response initiatives will be developed as appropriate in response to all applicable 
future rules and regulations, such as those in Docket No. HM-169A (60 FR 50292; September 28, 1995). 

I 
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Pre-Shipment Notification 

1 .: 

Under Department of Transportation (DOT) regulations, LLRW, such as the OU1 remediation wastes, 
are regulated and shipped as hazardous materials. For shipments to the RPCDF, the states of Ohio, Utah, 
and transited states do not require prior formal notification of LLRW and there are no known 
corresponding localtrequirements. The DOT and the Nuclear Regulatory Commission, through their rule 
making process and related studies, have determined that prior notification is not required for LLRW. 
State and local provisions requiring pre-notification, which are inconsistent with federal regulations, have 
been determined to be incompatible with the national need for uniform transport regulations; 
consequently, these state and local regulations are preempted. 

Currently, the FEMP does not provide advance notification of specific truck shipments to stakeholders. 
However, reports that address aggregate projected and completed shipments are prepared and distributed 
to stakeholders. Recognizing the interest of Fernald stakeholders in rail transportation issues, the FEMP 
will periodically present plans prior to shipment for waste shipment by rail to interested members of the 
public or interested stakeholders during routine public briefings. These plans will include the following 
information: 

1) 
2) 
3) 

Time frames over which waste shipment will occur 
The number of shipments anticipated 
Quantities and types of waste planned 

The FEMP intends to continue to work with interested stakeholders. Public information sessions will be 
held to address concerns regarding shipment and staging of these wastes prior to transport. Feedback will 
be incorporated in the development of detailed transportation plans. Any public notification given for 
rail shipments leaving the FEMP would be coordinated with the rail carrier. 

The FEMP will contact representatives from Ohio, Utah, Nevada, and transited states, prior to the first 
waste shipment, to brief them on overall shipment plans. This information will allow states to prepare, 
as necessary, for any potential emergency response activities involving FEMP wastes and ensure that 
potential first responders are aware of the transport of these wastes. 
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Ongoing Compliance Initiative 

It may be expected that regulatory, and other, requirements/conditions will change during implementation 
of OUl’s remedial alternative. Thus, revisions to planning and execution documentdprocedures will be 
periodically necessary. 

For example, this document was prepared prior to the September 28, 1995 promulgation of amended 
DOT regulations (60 FR 50292). An initial review of the regulations, which will become effective on 
April 1, 1996, indicates that OUl’s planned transportation activities will not be substantially impacted. 
The Transpohtion and Disposal Plan in the Pre-final Design Review Package will address compliance 
with these regulations. 

. ..._ 
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SECTION 1 

INTRODUCTION 

1.1 Purpose 

The United States Department of Energy (DOE) has developed this Transportation and Disposal Plan to 
facilitate the remediation of the waste pits comprising Operable Unit 1 (OUl), from the DOE'S Fernald 
Environmental Management Project (FEMP), located near Fernald, Ohio. This document is the third 
element (of three elements) of Package II of the Remedial Design Project Documentation and 
Deliverables. The other two elements in Package II are the Excavation Plan and the Site Restoration 
Plan. The five elements of the Package I are the Plant Facilities Design Criteria Package, Plant Facilities 
Engineering, Equipment Specifications, Site Improvement Plan, and Construction Plan. 

The primary objective is to refine the remedial alternative as presented in the Final Feasibility Study for 
Operable Unit I (DOE 1994b) and in the Final Proposed Plan for Operable Unit I (DOE 1994c), and 
as selected in the Record of Decision For Remedial Actions at Operable Unit I (DOE 1995a), by 
describing the logistics of rail transportation, and providing objectives and criteria to be implemented in 
the detailed design phase. This plan highlights operational aspects of waste transportation sufficiently to 
demonstrate that wastes can be transported safely in accordance with all applicable regulations. The 
document serves as a transition between conceptualization (i.e., the feasibility study) and implementation 
(i.e., remedial action). 

At this time, services for disposal have not been procured, the contract with the railroads has not been 
negotiated, and the designs of the on-site OU1 waste treatment and waste loading facilities have not been 
finalized. In addition, many aspects of this Transportation and Disposal Plan interface with design 
features described in the other elements of the Remedial Design Project Documentation and Deliverables. 
Therefore, some aspects of this plan are preliminary or conceptual in nature and the details remain to be 
developed. Actions or activities to be completed are identified in this plan. 

This document also supports the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) community involvement process by identifying and evaluating anticipated transportation 
issues and providing recommended resolutions for presentation in public meetings and incorporation in 
the detailed design effort. 
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a 1.2 OU 1 Waste Characterization 

In general, eight OU1 subunits, Waste Pits 1 through 6, the Clearwell, and the Bum Pit, were excavated 
into clay lens(es). In certain instances, additional clay and/or synthetic materials were then installed to 
form liners and the wastes were subsequently emplaced. The waste materials contained in these units 
were generated by chemical and metallurgical processes associated with the uranium purification mission 
of the former Feed Materials Production Center. The wastes consist of a variety of heterogeneous 
process waste residues including slags, sludges, precipitates, and filter cakes. Some pits were covered 
with soil after being taken out of active service. In addition, building debris was disposed in the waste 
pits. (DOE 1994a) 

Materials excavated from the pits will be pretreated (e.g., sorted, crushed) and dried (as required to meet 
the waste acceptance criteria (WAC) of the disposal facility), before transportation to a waste disposal 
site. Waste samples will be analyzed to ensure that wastes meet physical, chemical, and radiological 
acceptance criteria for disposal. Data from the Final Remedial Investigation for Operable Unit I 
(DOE 1994a) indicate the waste pits are contaminated with uranium, thorium, and other heavy metals, 
as well as with organic compounds. However, very little, if any, OU1 waste will be hazardous under 
federal and state regulations. The regulatory analysis (Table J.6-3) in the OU1 Feasibility Study 
(DOE 1994b) determined that "OU1 does not contain any listed RCR4 [Resource Conservation and 
Recovery Act] wastes. Post-treated wastes are not expected to exhibit any hazardous characteristics." 
Additional testing will be performed on the processed materials for routine quality assurance and quality 
control purposes. 1 

Analytical data indicate that OU1 waste will meet the criteria for Low Specific Activity (LSA) material 
under criteria in 49 CFR 173 (See Appendix A). LSA material is the lowest hazard transportation 
category of radioactive material. Transport requirements for LSA material are defined in 49 CFR 
173.425, and described in Appendix B. 

1.3 Operable Unit 1 Remedial Plan 

As described in the Operable Unit 1 Record of Decision (DOE 1995a), the selected remedy consists of 
the following items: 

1) Excavation of wastes from OUl's six waste pits, Clearwell, Bum Pit, and soils with in the OU1 
boundary, liners, etc. 

2) Pretreatment (e.g., sorting, crushing, shredding) 
3) Treatment by thermal drying 
4) Off-site disposal at a permitted commercial disposal facility (RPCDF) 
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The untreated waste pit material has a high moisture content and is heterogeneous in nature, physically 
and radiologically. The excavated OU1 material will be treated to meet the RPCDF’s WAC for a 
relatively homogeneous waste product with low activity. These processing operations will generate 
approximately 724,000 tons (670,000 cubic yards) of soil-like materials and debris, which will be loaded 
into railcars and transported to disposal facilities over a seven-year period, projected to start in 1998. 

For design purposes, it is estimated that at least 90 per cent of the treated wastes will be disposed at a 
RPCDF.. For planning purposes, a facility located near Clive, Utah, is used is the RPCDF. As a 
contingency, waste that does not meet the acceptance criteria of the RPCDF can be shipped to the Nevada 
Test Site (NTS). 

1.4 Selection Of Transportation Mode 

A cost-benefit study of several transportation modes (FERMCO 1995d) determined that bulk rail transport 
directly to the RPCDF is the most economical and safest mode. The optimal configuration is a unit train, 
consisting of gondola cars, where the load is contained by a disposable liner and a hard railcar cover (See 
Section 4). Since the NTS does not have rail access, waste must be shipped in containers to the NTS and 
delivered by truck. 

Rail shipment was selected as the transportation mode to the RPCDF for the following primary reasons: 

1) Safety: Rail transportation is safer than transportation by truck and provides less overall potential 
for exposure to the public. 

2) Regulatory Compliance: Rail shipment can be implemented in full conformance with all federal 
and state requirements for transportation and waste management. (See Appendix B for a 
description of the transportation regulatory drivers.) 

3) Availability: The RPCDF has direct.rai1 access and bulk railcar unloading facilities. 

4) Cost: Rail transportation is generally less expensive than shipment by truck. 

1.5 Community Involvement 

To facilitate community involvement in-the OU 1 remedy selection process, three transportation meetings 
were held: Transportation Workshop (August 9, 1994), CSX Transportation Availability Session (August 
16, 1994), and the OU1 Public Meeting (August 23, 1994). Additionally, a combined Operable Unit 1 
and Operable Unit 4 transportation meeting was held+ part of the remedial design process on June 29, 
1995. Based on these four meetings, the public’s primary concerns included the following items: 
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1). 

2) 
3) 

The condition of the CSX Transportation (CSXT) Branch Line from the FEMP to Cottage Grove, 0 
Indiana 
Staging of loaded cars at the Shandon Yard switchyard near the FEMP 
Time that trains would be delayed at Cottage Grove waiting for clearance onto the main line. 

This document addresses these concerns in the following manner: 

1) 

2) 

3) 

The track and other infrastructure on the branch line will be inspected and repaired (as needed) 
before initiation of rail traffic associated with this project. 
As a result of the OU1 Record of Decision and a recently-completed study, the DOE will not use . 
the Shandon Yard switchyard to store loaded and unloaded cars. 
All efforts will be made to keep delays at Cottage Grove to less than one hour. 

The DOE will continue to offer opportunities for public involvement beyond those required by the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) regulations and 
U.S. Environmental Protection Agency @PA) guidance, during the Remedial Design 0) and Remedial 
Action (RA) phases of the remediation. As details of the transportation plans are finalized, interested 
stakeholders will be informed. Further information regarding FEMP initiatives is presented in * 

Section 8.2. 

1.6 Organization 

The report is divided into eight sections, as shown below: 

1) Introduction and background information 

2) 
3) 
4) 
5) WCDF operation and logistics 
6) 
7) 
8) Pre-shipment Notification 

Transportation Modes From the FEMP to the waste disposal facilities 
Railcar handling and waste loading at the FEMP 
Logistics of Rail Transportation from the FEMP to the RPCDF 

NTS disposal operation and logistics 
Emergency Response Planning and Training . 

References and appendices are presented at the end of ,the report. 
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SECTION 2 

DESCRIPTION OF TRANSPORTATION MODE 

This section describes the principal transportation mode to move OU1 waste off site to the disposal site. 
For the purposes of transportation planning, the principal disposal site is assumed to be a RPCDF, which 
has railcar unloading facilities, and is located in Clive, Utah. A cost-benefit study of various 
transportation mode options indicated that direct rail transport to the disposal site is the most economical 
and the safest mode (FERMCO 1995d). The optimal rail configuration is a unit train, consisting of 
gondola cars where the load is contained by a disposable liner and a hard cover. As a contingency, any 

The assumed mode of 
transportation for NTS waste is truck, the current mode of operation. 
waste unable to meet the WAC of the RPCDF will be disposed at the NTS. 1 .  

The DOE is committed to specify in its contract with the railroads that they comply with all applicable 
regulations regarding the integrity and safety of the railroad line. The DOE will require the railroads to 
document their compliance with the regulations and laws before shipment, and will require that the 
railroad document their continuing compliance. In his manner, the DOE will be assured that the tracks 
and associated rail structures, such as culverts and crossings, are in a safe condition before shipment. 
In addition, the DOE will require the railroads comply with applicable Ohio transportation regulations, 
as well as with regulations of states through which the waste may be routed. (DOE 1995a) a 
2.1 Railroad Companies - 

The only rail carrier serving the FEMP is CSXT. The main rail carrier serving the RPCDF is Union 
Pacific Railroad Company (UPRR). The most direct rail route between the F E W  and the RPCDF 
involves only these two railroads, CSXT and UPRR. A brief profile of these two railroads is provided 
below. A switching railroad may be used as a subcontractor for the transfer of the trains from CSXT 
to UPRR (westbound) and from UPRR to CSXT (eastbound). 

Both CSXT and UPRR are considered Class I railroads, the highest classification of railroads. The 
Interstate Commerce Commission classifies railroads based on their annual operating revenue. There are 
only twelve railroads in the United States that have the Class I designation. Based on 1992 data, UPRR 
is the number one railroad in terms of operating revenue, while CSXT is number three. 

Rail transport of OU1 waste material from the FEMP originates on the CSXT line. As the originating 
railroad, CSXT is the point of contact between the FEMP and both railroads. CSXT is responsible for 
furnishing any railroad-owned cars, as requested. The rail routes are described in Section 4.1. 
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2.1.1 CSX TransDortation Inc. 

CSXT, with headquarters in Jacksonville Florida, is part of the CSX Corporation. This corporation is 
composed of several international transportation companies, offering rail, intermodal shipping (e.g., 
r a i lhck ,  using containers or trailers), barging, trucking and related services. CSXTs rail transportation 
and distribution services accounted for 49 percent of CSX’s 1993 total operating revenue of $8.9 billion 
and 74 percent of CSX’s total operating income of $913 million (CSX 1994). 

Rail traffic is controlled from a single dispatching and switching center in a weather-proof facility in 
Jacksonville. This facility displays a schematic diagram of the entire rail system (including the F E W -  
Cottage Grove Branch Line); showing the real-time position of each train. Its dispatchers are in 
instantaneous voice and data link with each locomotive. See Section 4.3 for further details on this 
tracking system. 

Based on 1993 data, CSXT has the following statistical profile: 

StateslProvinces served 
Miles of track owned 
Traffic 

Average trains per day 
Average carloads per day 
Total 1993 carloads 

Locomotives 
Freight cars 

Average employment 

Equipment 

21 plus the District of Columbia 
18,779 

1,300 
15,000 
4,203,000 

2,810 
105,136 
29,000 

(CSX 199%) 

CSXT has extensive experience transporting radioactive materials, as a result of its status as the exclusive 
rail carrier for the DOE’S Savannah River Site. Most recently, CSXT transported foreign spent nuclear 
reactor fuel to the Savaimah River Site. 

2.1.2 Union Pacific Railroad ComDanv 

UPRR, with headquarters in Omaha, Nebraska, is part of the Union Pacific Corporation. This 
corporation is involved in rail and truck transportation services, and hydrocarbon and minerals operations. 
UPRR’s rail transportation and distribution services accounted for 66 percent of UPRR’s 1993 total 
operating revenue of $7.6 billion (UP 1994). (On August 3, 1995, Union Pacific and Southern Pacific 
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representatives agreed to a merger of the two companies; the proposed merger is under review by the 
U.S. Department of Justice.) 

Similar to CSXT, UPRR's rail traffic is controlled from a single dispatching and switching center in a 
weather-proof facility in Omaha. See Section 4.3 for further details on the UPRR tracking system. 

Based on 1993 data, UPRR has the following statistical profile: 

States/Provinces served 
Miles of track owned 
Traffic 

Average trains per day 
Average carloads per day 
Total 1993 carloads 

Locomotives 
Freight cars 

Average employment 

Equipment 

19 
17,835 

750 
12,603 
4,600,000 

3,121 
66,813 
29,000 

5 %  

UPRR has extensive experience transporting radioactive materials because of its status as the exclusive 
rail carrier for the DOE'S Idaho National Engineering Laboratory at Idaho Falls, Idaho. This experience 
includes shipments of spent nuclear fuel from U.S. Navy ships, nuclear fuel debris from the Three Mile 
Island accident, transuranic waste from several DOE facilities, uranium mill tailings from Salt Lake City, 
contaminated soils originating from many states (e.g., Colorado, Illinois, and New Jersey) andtradium 
export shipments. 

2.2 , Anticipated FEMP Rail Traffic 

The anticipated rail traffic, resulting from the off-site shipment of OU1 waste, is insignificant in 
comparison to the existing rail traffic of CSXT and UPRR. This section illustrates this finding with a 
statistical comparison. 

From Appendix D, after production with a single waste treatment unit has stabilized in FY 1999, two unit 
trains, composed of about 42 to 45 loaded gondola cars are planned. In this scenario, each train departs 
the FEMP at an average interval of 14 calendar days. An average of 3.0 to 3.2 cars is loaded per 
calendar day. When the second waste-treatment unit becomes operational, three 50 to 53 car unit trains 
will be necessary. This operating mode involves a departure every 8 calendar days, with an average 
loading rate of 6.0 to 6.7 cars per calendar day. Depending on the frequency of shipments, between 130 
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and 190 gondola cars are dedicated for OU1 waste shipments. (See Section Appendix D for more details 
on the FEMP's rail car requirements.) 

In contrast, based on the statistical profiles presented in Section 2.1, CSXT and UPRR average about 
1000 trains per day and transport over 12,000 railcars per day. The anticipated average FEMP rail traffic 
is approximately 0.1 trains per day, or about three to seven railcars per day. 

From a national perspective, approximately 1,400 million tons of freight are transported by rail annually 
(1992). In contrast, OU1 is expected to ship less than 0.1 million tons of waste per year for about seven 
years. 

CSXT transports about 209 billion ton-miles of freight each year (1992), and UPRR transports about 
147 billion ton-miles per year (1992). OU1 waste is equivalent about 0.4 billion ton-miles per year. 

The UPRR main:line west of Salt Lake City, Utah, current traffic averages 20 trains per day 
(NRC 1993). At peak operation, the OU1 unit train is an incremental addition of one train every eight 
days. 

There are more than 1.1 million freight cars in service nationally, including more than 140,OOO gondola 
cars. The number of new gondola cars, to be procured by the FEMP from manufacturers or leasing 
entities, for transporting OU1 waste represents an increase of about 0.1 percent of the national fleet of 
gondola cars. 

In summary, comparison of the anticipated magnitude of OU 1 rail traffic to the current magnitude of rail 
traffic for the designated rail carriers, shows that the designated carriers have sufficient transport capacity 
to satisfy the project requirements. Similarly, the number of gondola cars required for this project is 
insignificant in comparison to the number of railcars in service in the national fleet. In conclusion, CSXT 
and UPRR can easily accommodate this additional OU1 traffic. 

2.3 Rail Transportation Configuration 

The optimal rail transportation configuration for transporting OU1 waste to a RPCDF, with direct rail 
access and a rotary railcar unloader, was determined by a detailed cost-benefit study (FERMCO 1995d). 
This configuration is a unit train consisting of DOE-controlled (Le., owned or leased) gondola cars where 
the load is contained by a disposable liner and a hard railcar cover. A detailed description is provided 
below. 
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2.3.1 Unit Train * 0 1 6 3  

@ A unit train is a train that makes a direct run between the point of origin and the destination point. The 
unit train receives priority right-of-way and expedited switching, and stays intact along the whole route, 
(Le., it does not receive additional freight, nor drop any freight). Thus, the use of unit train service 
affords compliance with Department of Transportation (DOT) regulations (49 CFR 174.14) which require 
expeditious handling of railcars moving radioactive materials. 

The unit train concept offers several key advantages over regular freight service: 

1) 
2) 
3) 

4) 
5)  

6)  Reduced maintenance costs 

Unit train status is achieved when there are at least forty freight cars in a train. With less than forty cars, 
the transportation cost is raised significantly for the same degree of service. Consequently, there is a 

Lower transportation cost (volume discount) 
Shorter transit time, which increases the utilization of the railcar fleet 
Improved train safety by minimizing idle time on rail sidings and eliminating individual railcar 
switchinghandling 
Improved railcar security and tracking 
Immediate return of all empty railcars, which cannot be easily accomplished under regular freight 
service 

3 -r 

strong economic incentive to use the unit train concept. .: 

DOT regulations (49 CFR 174.85 (b)) specify that a car placarded "RADIOACTIVE" cannot be placed 
next to a locomotive or an occupied caboose'. Therefore, a unit train of radioactive material must have 
a railcar inserted between the locomotive(s) and the RADIOACTIVE-placarded gondola cars. This car 
can be either supplied by the railroad or the FEMP. However, to ensure its stability, the car must be 
loaded with any non-radioactive material (as defined by DOT). 

Radiation exposure of the rail crew is limited under DOT regulation (49 CFR 174.700@)(3)), which sets 
the maximum allowable radiation level to 2 millirem per hour for any normally occupied position in the 
train or adjacent railcar. 

a Cabooses are no longer commonly used by the railroads. 
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2.3.2 Gondola Railcar 

Although there are several types, most gondola railcars are long, low cars, loaded and unload from the , 

top. It can be unloaded by means of a car roll-over unit. The design specifications of the representative 
gondola car, for purposes of this plan, are shown below (Grnbr 1994): 

Inside length 52’ 6” 
Inside width 9’ 7.5” 
Inside height 5’ 6” (one foot higher than “standard”) 
Cargo capacity 
Empty weight 36 tons 
Outside length 57’ 1.5” (coupler-to-coupler) 
Turning radius 209 feet (when coupled) 

107 tons/ 103 cubic yards 

A gondola car is expected to contain about 90 tons of OU 1 material, when loaded to about one foot below 
the top of the car (Le.,  one foot “freeboard”). The treated waste material is assumed to have an 
estimated density of 80 pounds per cubic foot or 1.08 tons per cubic yard. 

The gondola railcar was selected as the most cost-effective means of transporting bulk material. ,This car 
offers the minimum logistical and space requirements. The implementability of this rail mode is enhanced 
since the RPCDF has a roll-over unloading facility and is experienced in its use. Another alternative, 
top-loading and bottom-unloading hopper car, is prohibited by federal regulations (49 CFR 174.700(e)). 

2.3.3 Liners and Hard Cover 

To address public concerns documented in the Responsiveness Summary to the Record of Decision 
(DOE 1995a), the DOE has committed that railcars with OU1 material will be lined with a synthetic 
material liner and covered with a secured hard cover (See Figure 2-1). Liners cannot be used with high 
wall gondola cars, due to interference with the internal cross bracing. 

The purposes of the disposal liner are to prevent external contamination of the railcar during loading 
(when the flaps are folded over the outside of the car), prevent release of material during transport, 
prevent infiltration of water into the dried material during shipment, and minimize contamination of the 
inside surface of the railcar. The hard cover is designed to prevent human intrusion, infiltration of 
precipitation, and inadvertent release of the OU1 material. 

The design requirements for the liner and hard cover will satisfy DOT regulations (49 CFR 173.425 and 
174.700&)(1)), which specify that LSA material be transported in a “strong tight package” in a closed 
transportation vehicle, under exclusive use conditions. A strong, tight package is a package that will a 
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' prevent the release of any radioactive material under normal transport conditions. For shipments of 
hazardous waste, the liner must be compatible with the waste. 

2 ..4 0 pti ons Planning 

A number of options to the baseline rail transportation scenario for shipment to the RPCDF are described 
below. Contingency planning for wastes rejected by the RPCDF is addressed by Section 5 .  

2.4.1 Small Volume Shbments to the NTS 

The objective of the OU1 waste treatment unit is to process all pit waste, such that the waste will satisfy 
the WAC at the RPCDF. As a contingency, small volumes of material that do not meet the WAC at the 
RPCDF will be shipped to the NTS by truck. For the purpose of this document, it is assumed such 
material will satisfy the WAC at the NTS. The FEMP has extensive experience in shipping low level 
radioactive waste (LLRW) to the NTS by truck, and has procedures in place that ensure compliance with 
all transportation requirements. 

Current NTS procedures for shipment of waste (to the NTS) specify the use of disposable metal 
containers transported by truck. The standard metal containers at NTS are steel drums (7.5 cubic feet) 
and "white metal boxes" (100 cubic feet). Use of loaded containers weighing over 9OOO lb require 
explicit prior notification of and approval by the NTS. (See Section 8 for further details.) 

2.4.2 Flexibilitv in Loadout Confiauration 

The baseline loadout configuration is shipment of OU1 material in a lined gondola car with a hard cover. 
Alternative loadout configurations include the use of large bags and metal containers. 

The bags are made of a high strength material, which can contain a ton or more of material, and have 
been used by others to transport material to the RPCDF. In this option, loaded bags from the FEMP are 
transported to RPCDF in a gondola car with a hard .cover. 

Alternatively, the OU1 waste material can be loaded in returnable bulk metal containers. The maximum 
weight for truck t r k p o r t  (without obtaining an overweight permit) is 20 tons. Several (three to four) 
of these standard 20-ton containers could also be placed on a flatbed railcar for transport to the RPCDF. 
The "Intermodal" concept of using standard 20-ton containers for both truck and rail transport to the 
disposal facility is discussed below. 
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% 0163 2.4.3 lntermodal ShiDment 

In the event that the baseline rail transportation scenario cannot be implemented, intermodal shipment 
provides a contingent means to transport the OU1 material off site. The key feature of intermodal 
transport is its inherent flexibility to utilize both road and rail transport. 

@ 

The intermodal transport scenario consists of the following segments: 

1) Load the OU1 material into lined 20-ton intermodal containers 

2) Employ short-haul trucking to transport the containers to a rail terminal 

3) Long distance rail transport to either the disposal site, or a transfer terminal near the disposal 
site, for the-final short-haul truck transport to the disposal site 

4) Return of the empty containers to the FEMP 

A description of container handling at the disposal facility is presented in Section 5.2.2. 

Alternatively, the containers from the FEMP could be transported directly by rail to the disposal site or 
a nearby transfer terminal for short-haul transport. a 

.. DOT regulations ((49 CFR 173.425(b)(l) and (4)) governing exclusive-use shipment of LSA material in 
strong and tight containers) require that the loading and the unloading of containers be performed under 
the supervision of the shipper (Fernald Environmental Management Corporation (FERMCO)) or the 
consignee (disposal facility). Thus, only trained radiological personnel are permitted to handle or move 
LSA containers. Otherwise, transport must be performed with certified, Type A containers instead of 
LSA containers. 
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SECTION 3 0 1 6 3  

RAILROAD CAR HANDLING AT THE FEMP 

This section addresses management of railcars and processed waste materials at the site, including the 
preparation of unit trains, before departure from the site. The section discusses waste handling, rail 
facilities, the inspection/maintenance facility, and transportation documentation. The design of the FEMP 
loading process is in the preliminary design phase; refer to the Site Improvement Plan for details. 

The FEMP will use the "staggered" unit train concept to ship waste off site. The details of this 
scheduling concept, which allows time between the departure of one loaded train and the arrival of the 
inbound train of empty cars, are discussed in Appendix D. 

3.1 Rail Facilities 

3.1.1 Current Facilities 

The existing railroad track system at the FEMP is shown on Figure 3-1. The rail system was most 
recently used to move coal to the site and to move selected wastes from the site. 

From the CSXT B r k h  Line, the FEMP spur, a single line of DOE-owned track, extends east, crosses 
Paddy's Run Road, runs north of the OU1 area. The FEMP spur extends east into the former process 
area, and divides into two parallel tracks (Tracks 1 and 2), with crossovers. This trackage supports five 
"trailing point" curving yard spurs that allow cars to be pushed south into the former processing area. 
The crossovers function as "double-ended" sidings to allow an engine to be cut off and move to the other 
end of a string of cars to push them onto the single "facing-point" siding (Track 12), which curves around 
the west side of the site. 

The FEMP spur and Track 12 were constructed with heavy rail (131 pounds per linear yard), which has 
sufficient structural capacity for the projected rail traffic. Certain FEMP trackage (e.g., Track 12) was 
constructed with used rail. However, Tracks 1 and 2 are constructed with 80-pound rail and will be used 
only to store empty cars. 

3.1.2 ProDosed Facilities 

To support rail transportation operations, a major phased upgrade of facilities at the F E W  will be 
required. Site improvements include upgrading existing tracks, installing new tracks, installing of fencing 
around all tracks, and constructing the: (1) waste loading facility, (2) railcar unloading pad, (3) 
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locomotive and railcar maintenance building, (4) railcar wash and exit radiation monitoring facility. 
Phase I of the proposed upgrade is shown in Figure 3-2, and is composed of the following trackage 
elements: 

0 

0 

0 

0 Construction of 

"Upfront cost" (to be credited) for rebuilding CSXT Shandon Yard switches. 
Inspection of the Main FEMP Spur and the FEMP trestle (upgrading, if necessary). 
Inspection, upgrading, and east extension of Tracks 1 and 2 for staging empty railcars. 

i o  
0 

0 

0 

New curve to connect the Main FEMP Spur with Track 12. 
Tracks 13 (loading) and 14 (unloading). 
Track 17 (storage of cars pending QA approval). 
Tracks 15 and 16 (storage of QA-approved cars). 

Phase I1 involves the construction of Tracks 18, 19 and 20. 

- 3.2 Waste Handling 
-. 
_.I 

The proposed location for the waste loading facility is adjacent to Track 13, as shown in Figure 3-2. 

Two site locomotives will be used to move railcars to and from the loading facility, and to assemble unit 
trains. 

0 
Processed waste will be stored only in sealed and covered railcars, or in the process facility. If empty 
railcars are not available and no option exists for off-site shipment due to an unforeseen scheduling 
dificulty, the FEMP will adjust the waste treatment rate to prevent an accumulation of processed waste. 

3.2.1 Loadha Process 

A carmover, not the two site locomotives, will move cars through the waste loading facility. In general, 
the hard fiberglass cover is removed and the liner will be installed. The liner, made of a disposable 
reinforced synthetic material, is draped over the sides to avoid contamination of the car. The liner is 
inspected to ensure containment integrity. Then, the waste material is loaded into the gondola railcars; 
cars are considered full when loaded to a 1-foot freeboard or the weight capacity of the car including the 
liner and the lid is reached. Samples for waste acceptance testing and certification are collected at this 
time. After loading is complete, the lap-over top of the liner is sealed (either tape or heat seal) over the 
load. Finally, the hard cover is placed on the loaded car. The hard cover is secured by four heavy metal 
clamps; one clamp per car is secured with a tamper proof seal. 
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After remediation starts, operations will support loading at a rate ranging from 3.5 to 6.7 cars per day. 
Details of the waste loading process are provided in the Site lmprovement Plan. 

A detailed description of the movement of gondola cars at the FEMP and process description of unit train 
assembly is presented in Appendix D. 

3.2.2 FEMP Waste SamDlina and Qualitv Control 

Most excavated OU1 material must be treated to meet the RPCDF’s WAC. The DOE is committed to 
ensuring that the waste will meet the WAC for the receiving facility before the loaded railcars or 
containers depart the FEMP. (DOE 1995a) Before shipment, all loads are sampled and analyzed to 
enable the shipper (i.e., FERMCO) to certify that the waste satisfies the WAC of the disposal facility. 
Specific sampling and analysis activities will be addressed in the Sampling and Analysis Plan, submitted 
in accordance with the OU1 Remedial Action Work Plan. The Sampling and Analysis Plan will include 
applicable requirements of the disposal facility. All analyses will be conducted in accordance the Sitewide 
CERCLA Quality Assurance Project Plan (WEMCO 1992). 

Samples collected for RPCDF waste acceptance testing will require a two to six day turnaround period. 
This may present a scheduling issue, particularly if the last cars making up a unit train do not produce 
acceptable results. Accordingly, a reserve of loaded cars will be maintained. 

If the analytical results indicate the loaded railcar contains hazardous waste, FEMP personnel Gill confirm 
that the RFCDF can accept the material for treatment and disposal. If so, the railcar is pl&trded and 
manifested for shipment as hazardous waste. 

+- -* 

3.2.3 Exterior Decontamination of Loaded Railcars/Containers 

Following waste loading, each railcar will enter an enclosed area for decontamination (if needed). The 
hard cover and the decontamination process will be designed to avoid introducing water into the sealed 
cargo. The gondola cars are then transferred to a heavy rail, access-controlled storage spur, and held 
until results of the various analyses are determined. 

3.2.4 Radioloaical Monitorina Reauirements and Qualitv Control For Railcar 
Release 

Before release of the loaded railcars from the site, each railcar will be externally surveyed for external 
contamination and acceptable radiation levels, in accordance with the Sitewide CERCLA Quality 
Assurance Project Plan and existing FEMP survey procedures. Specific criteria for the transportation 
of radioactive material are listed in 49 CFR 173. 
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. Two types of radiation surveys will be conducted on each railcar. Both surveys are expected to be 
performed in less than one hour. The first survey measures direct radiation per 49 CFR 173.441; results 
are available immediately. The second survey measures removable external contamination. per 
173.443(b), using a wipe test or using a roller with an'adhesive surface; results are available overnight. 

a 
In addition to the radiation surveys, as appropriate, thermoluminescent dosimeters (TLDs) may be 
attached to the exteriors of several gondola cars, pursuant to agreements to be negotiated with the 
railroads. TLDs are monitored as necessary to track the external radiation fields. 

In general, the radioactivity limits for loaded railroad cars are based upon the isotopic and radioactivity 
concentrations of the involved materials. Assuming that concentrations measured in the OU1 Remedial 
Investigation (DOE 1994a) are representative of the wastes to be transported to the RPCDF, the following 
maximum limits are applicable: 

1) 
2) 
3) 

200 millirem per hour reading on any external surface 
10 millirem per hour at any point 2 meters from the outer surface 
2 millirem per hour in any normally occupied space, such as cab of the train 

The OU1 material is expected to exhibit much lower radiation levels, so that compliance with this 
reauirement is not exDected to be a droblem. a Pursuant to 49 CFR 174.715(b), if the interior surface of the unloaded railcar, yields a radiation dose that 
exceeds 10 millirem per hour or 2 millirem at 1 meter (3 feet), the car must be conspicuously stenciled 
with the words: "FOR RADIOACTIVE MATERIALS USE ONLY" in lettering at least 8 cm (3 inches) 
high on both sides of car. The car must be kept closed to prevent inadvertent access, except for loading 
and unloading operations. It is recommended that the cars be factory-painted with the stencil which could 

- be covered if it is determined that the above-noted criteria can be achieved. 

3.3 Inspection/Maintenance Facility 

A maintenance facility will be constructed at the FEMP to perform routine maintenance on the 
locomotives. Major service and repairs will be performed off site. The location of the FEMP facility 
is at the southern end of Track 12. See the Site Improvement Plan for details of the facility. 

In addition, the facility would allow certified outside contract personnel to provide routine/preventive 
maintenance of FEMP-owned/leased cars. This maintenance facility eliminates the need to decontaminate 
railcars and lose their availability for extended time periods. However, major service and repairs of the 
rolling stock will be performed off site by commercial railroad-approved maintenance shop@). Railroads 
have repair facilities to correct maintenance problems developed en roue, but this is disruptive of unit .e 
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train service and must be avoided. The lease/purchase of new cars will minimize this problem. The 
mechanisms for performing routine and en route repairs will be documented in contracts with the 
railroads and the railcar manufacturer or leasing firm. a 
To minimize the need for unscheduled off-site maintenance, the railcar owner (Le., the FEMP or the 
leasing company) will develop a rigorous railcar inspection and preventive maintenance program. 

3.4 Rail Shipment Documentation 

Disposal facilities require load-specific documentation, including a 72-hour shipment notification and a 
Radioactive Waste Shipment & Disposal Record to ship waste. Loads, if any, of hazardous waste will 
be transported under a hazardous waste manifest. 

To support preparation of waste-specific shipment documentation, the following systems are planned: 

1) Automated shipping document generation: The generation of the documentation necessary to ship 
waste from the FEMP takes several (i.e., two to six) days after car loading due to the laboratory 
turn-around time. A lengthy delay to generate the documentation could cause an accumulation 
of loaded railcars. To minimize this possibility, all documents necessary for each carkontainer 
are computer-generated from an integrated database. This system integrates the data from the 
loading equipment, car register, and analytical data base. The necessary documen& for each 
cadcontainer are generated for each loaded car as it is released from the storage ard. 

-+; 

During this process, the hazardous materials shipping documentation for each car is verified to 
ensure that the description of the contents of the loaded car reflects the analytical results from the 
waste characterization (e.g., verify the waste is LSA). Also, these analytical results are reviewed 
to ensure that all required transportation placarding is posted. These reviews are performed by 
an individual who has DOT HM-126F training. 

7 ”  

The computer system will compare the analytical results for the material to be shipped, obtained 
by testing pursuant to the Sampling and Analysis Plan which will be developed, with the 
RPCDF’s WAC to ensure the criteria are satisfied. This would prevent shipping papers from 
being prepared for waste which had not cleared the FEW’S Quality Assurance process. In the 
event that the PCDF were to reject a carload, this data would be the first point of reference in 
addressing the problem. 

2) Automatic scale at loading station: The scale weighs the car as it is loaded and assists in the 
loading process. The scale provides important information for shipping documentation, since the 
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railroads are typically paid by weight shipped. Railroads will accept a customer's weight 
representation, but periodically spot-check cars. 

This documentation is the basis for preparation of a Consist Report. A typical CSXT Consist Report 
shows the following information for each railcar: 

1) Identification number 
2) Position within the train 
3) Status (empty/fuiI) 
4) Weight 
5) Contents and related emergency instructions 

The Consist contains critical information in the event of an emergency (See Section 9). 

At East St. Louis, Illinois, the UPRR crew receives this documentation from the CSXT crew; it travels 
with the train until arrival at its ultimate destination. 

The above-noted hard-copy "paper trail" for the shipment in progress is supplemented by the railroads' 
real-time car-tracing data bases as described in Section 4.3. 

Placarding of railcars by FEMP personnel is required. The specific placard will be determined by the 
specific nature of the waste. Based on the OU1 Remedial Investigation (DOE 1994a), a 
"RADIOACTIVE" placard is required for planned waste shipments (See Section 2.3.1). 

In addition, to have a record of the radiation field in the occupied portion of the locomotive, a TLD may 
be attached to the official shipping papers carried by the train crew. Upon arrival at the RPCDF, this 
TLD is removed and mailed to the FEMP or a measurement laboratory by the disposal facility personnel. 
Details of this procedure have not been finalized. 

- 

CSXT connects to the loaded unit train at the FEMP gate; consequently, the CSXT locomotive is not 
surveyed. If the CSXT train crew enters the FEMP to inspect the train, crew members will be monitored 
(with TLDs). Current plans (See Appendix D) assume that CSXT will perform their inspection outside 
the FEMP boundary. A work procedure will be developed to detail the activities involved with the train 
inspection and turnover to CSXT. 

3.5 Unit Train Transfer 

The unit train is assembled one to two days before its scheduled departure. At this time, a final radiation 
survey is contemplated as the cars may collect dust due to being stored on tracks near areas where 

- 
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remediation activities will be in progress. The need for such testing will be evaluated -~ 

unit train has been assembled, an initial stationary brake test and final radiation survey (for site release) 
is conducted on siti'by FEMP personnel. When the CSXT locomotive arrives, the train is pulled out to 
the Branch Line. The entire train is inspected again by CSXT prior to acceptance and movement from 
the FEMP to confirm that the cars are mechanically fit and all safety equipment is present and operable. 
(See Appendix D) 

a 

.". .. . 
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SECTION 4 

LOGISTICS OF RAIL TRANSPORT TO THE REPRESENTATIVE 
PERMITTED COMMERCIAL DISPOSAL FACILITY 

This section details the plans and logistics associated with the rail transport from the FEMP to the 
RPCDF, including the route, schedule, and tracking of unit trains. Only the primary routes proposed 
by the railroads are identified below. 

4.1 Route 

For planning purposes, a RPCDF is used as the basis for this analysis. Although the entire route to 
Clive, Utah is reviewed in this section, attention is focused on the portion of the route where the traffic 
associated with this project would cause a major rail traffic increase (Le., the Branch Line between the 
Shandon Yard and its junction with CSXT’s main line at the Cottage Grove, Indiana yard). 

4.1.1 CSX TransDortation (Fernald to East St. Louis, Illinois) 

CSXT will transport the OU1 waste from the FEMP to East St. Louis, Illinois, CSXT’s western terminal 0 yard. 

4.1.1.1 Fernald to Cottage Grove 

Unit trains will transit the 24-mile long branch line between the FEMP and the Cottage Grove yard on 
a regular basis. Trains move at a maximum speed of 25 miles per hour along the route, shown in Figure 
4-1. CSXT’s current traffic on this line is three local freight trains per week; once FEMP begins rail 
shipments, this rate will increase. 

4.1.1.1.1 Shandon Yard 

This switch yard parallels CSXT’s line at the junction of the FEMP spur and consists of three parallel 
tracks. Shandon Yard will not be used as a staging area for unit trains. 

A switch will be constructed to connect the FEMP spur directly to the CSXT Branch Line. 
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pb I Figure 4-1 - Fernald-Cottage Grove, Indiana Branch Line 
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4.1.1.1.2 Cottage Grove Yard 

@ Located in the town of Cottage Grove, Indiana, this yard has ample capacity for unit trains, but the trains 
might have to wait a maximum time of approximately one hour for clearance onto the main line. The 
FEMP will make arrangements with CSXT to minimize the holding time at Cottage Grove by obtaining 
clearance prior to departure from the FEMP. 

4.i.i.i.3 Track Condition 

The Branch Line between the Shandon and Cottage Grove yards is a Class 2 track, as defined by 
49 CFR 213.9, which establishes a 25 mph speed limit. Other tracks for the balance of the trip to Clive, 
Utah are equal or higher in class. All track is inspected as required by 49 CFR 213, Federal Railroad 
Administration (FRA) Regulations, to determine the condition of the following: 

1) Rails 
2) Rail joints 
3) Crossties 
4) Switcheskrossovers 
5) Crossings (track and grade) L 

6)  Ballast 

~ ., 

7) Tieplates 
8) Rail Fastenings 

a 
Before initiation of rail shipments, the FEMP will request that CSXT perform a track inspection of the 
Branch Line between the FEMP and Cottage Grove, and certify that all required project-specific 
maintenance and upgrades needed to support the OU1 rail shipments have been performed. This FRA 
certification will document that this work was completed. 

Public comments on the condition on rail track and associated property from the FEMP to Cottage Grove 
should be directed to CSXT at (812) 288-1844. 

4.1.1.1.4 Bridge and Trestle Upgrades 

Based on information provided by CSXT, trains, en route from the FEMP to Cottage Grove, cross five 
bridgedtrestles of wood or wood and steel construction and of various ages. These structures have 
received substantial maintenance since the time of construction and, reportedly, are adequate for current 
rail traffic. 

4-3 



The trestles are routinely inspected for the following items: 

1) Track Condition 
2) Superstructure 
3) Substructure 
4) Waterway obstructions (if applicable) 

On the basis of the design load and rating, CSXT indicates that three bridges or trestles are not 
satisfactory for the unit train rail traffic associated with this project. These three trestles span: 

1) Camp Run 
2) , South Wynn Road 
3) Bucks Run (Okeana Trestle) 

CSXT believes these trestles need to be replaced or rebuilt prior to commencement of rail traffic 
associatkd with this project. Specifically, CSXT has advised the F E W  that the use of the branch line 
to support the proposed additional train traffic requires that the trestles identified above be strengthened. 
These efforts can be effected with nominal disruption of the current rail traffic. The structure of primary 
concern is the 846 foot long and 65 foot high "Okeana Trestle" at Bucks Run Road, of which 646 linear 
feet is timber construction. The DOE is committed to upgrading these structures before waste shipment. 
(DOE 1995a) The Site Improvement Plan, another design deliverable submitted with the OU1 Remedial 
Design package, contains the details, engineering work, and schedule of three planned trestle upgrades. 

4.1.1.1.5 Grade Crossings 

FEMP personnel have identified 24 "at grade" road crossings (Le., without a bridge or a overpass) 
located on the route shown by Figure 4-1. All crossings have the "crossbuck" signs as required by 
federal regulations. None has crossing gates; most do not have flashing lights. Installation of gates 
and/or flashing lights at these crossings is the responsibility of the Ohio and Indiana Departments of 
Transportation on the basis of analysis of vehicular and rail traffic. At present, the DOE has no plans 
to install such equipment as part of this project. 

4.1.1.2 Cottage Grove to East St. Louis 

Trains join main line traffc between Cincinnati, and Indianapolis, at Cottage Grove, Indiana. 

As shown on Figure 4-1, rail traffic from the FEMP travels north to Cottage Grove, then east and south 
to the Cincinnati terminal. From Cincinnati, trains head west through Mitchell, Indiana, and Vincennes, 
Indiana (See Figure 4-2). CSXT service terminates in East St. Louis, Illinois. 
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This portion of the route is over main line track that receives constant surveillance and maintenance 
attention. No non-routine infrastructure upgrades are required. 

4.1.2 Union Pacific. (East St. Louis, Illinois to Clive. Utah) 

In'East St. Louis, an inter-terminal switch occurs between CSXT's Cone Yard and UPRR's Valley 
Junction Yard, and the CSXT crew is replaced by UPRR personnel (See Figure 4-3). A switching 
railroad may be used to transfer the unit train from CSXT to UPRR; if so, it will be considered a 
subcontractor to CSXT or UPRR and will be subject to the terms of the transportation agreement to be 
negotiated among FERMCO, the DOE, CSXT, and UPRR. Depending upon the arrangements between 
the railroads, the locomotives may be changed from CSXT equipment to UPRR equipment. 

. 

As shown in Figure 4-4, unit trains, under UPRR control, move westward to the Clive, Utah yard 
through the following major metropolitan areas: 

1) St. Louis, Missouri 
2) Kansas City, Missouri 
3) Topeka, Kansas 

5 )  Ogden, Utah 
6) 

. 4) Cheyenne, Wyoming 

* Salt Lake City, Utah 

The route traversesiMissouri, the northeast corner of Kansas, most of Nebraska, a small part of northeast 
Colorado, the length of Wyoming, and across northern Utah. The final leg is from Salt Lake City west 
to Clive, Utah. The need for UPRR's Wendover Utah/Nevada yard to turn-around the unit train is being 
determined. All trackage is main line, and no non-routine upgrades are necessary for this project. 

' 

Car inspections are performed by the receiving company at the transfer between: 

1) the FEMP and CSXT 
2) CSXTandUPRR 
3) the RPCDF and UPRR 

Additional inspections are performed by train crews, while en route to the RPCDF. In accordance with 
standard railroad procedures, train inspections are typically performed with each change in crew, with 
each train refueling, every loo0 miles, and at major rail terminals. 
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4.2 Unit Train Schedule 

Railroad From To 

As shown in Table 4-1, the total round trip cycle time for a unit train is 15 calendar days, assuming one 
day for delays. A 16day trip cycle is used for planning purposes, including 1 day for train disassembly. 
This estimate includes a 4 day turnaround time at the disposal facility. 

Days 

Table 4-1 - Unit Train Schedule for Unit Train 

FEMP In-Transit 

I CSXT FEMP East st. 1 
Louis, IL 

11 NIA I FEMPtrainmakeup I 1 I II 
CSXT 

UPRR 

FEMP East st. 1 
Louis, IL 

East St. Clive, UT 4 
Louis, IL 

UPRR East St. Clive, UT 4 
Louis, IL 

NIA RPCDF 4 

11 NIA I FEMPtraindisassembly I 1 I II 
11 Delays I NIA I NIA I 
11 TOTAL 

NIA 

Delays 

FEMP train disassembly 1 

NIA NIA 1 

Initially, when only one waste dryer is available, two unit trains with a 14day loading cycle, are 
sufficient to meet transportation needs. The 14day cycle is based on the expected waste processing rate; 
assuming 24-hour operation and 75% availability, the FEMP can process (and consequently load) 3.2 
railcars per day. At this rate, the site can prepare one unit train (40 loaded cars) every 12 days. Later, 
if and when two treatment systems are placed into operation, three unit trains, with an 8day  loading 
cycle, are required to meet all transportation needs. In addition, several spare cars are required to meet 
various operational contingencies (e.g., replacement cars, empty cars to use as buffers, loaded cars 
waiting for analytical results, cars in the loading facility). (See Appendix D) 

TOTAL 

Unit trains are normally scheduled with a seven day notice. For the first year of shipments, CSXT has 
agreed to allow some scheduling flexibility (with 48 hour verification) to accommodate startup problems. 

j . . . - . - ,~ 

2 15 
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The schedule of the returning empty unit train does not interfere with the assembly of the outbound unit 
train, which will require one to two days. 

4.3 Location And Status Tracking 

Tracking the location of railcars is standard practice with all major railroad companies. CSXT offers this 
service as an optional computer-accessible package called Mercury@. UPRR’s system is =LE-TRANS@. 
Tracking data are received from railroad car interrogators/transponders located at main switches along 
the tracks. With this system, the location of each car can be determined based on the last transponder. 
These units are separated by various distances, typically ranging from a few miles to about 20 miles. 
At any time, the FEMP can access the system to determine the locations of the trains/cars. 

If cars are stopped due to a transportation incident, the FEMP would be immediately notified by 
. railroads’ control centers. The system provides automatic notification if one of the cars is delayed for 

non-routine safety-related reasons or mechanical repairs. In addition, the train locomotive is capable of 
voice communication with the railroad’s control center. (See Section 7 for a discussion of emergency 
response.) 
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SECTION 5 

PERMITTED COMMERCIAL DISPOSAL FACILITY 

For planning purposes, a RPCDF located in western Utah, is under consideration for disposal of LSA 
radioactive waste generated from the remediation of OU1 and has been and will be used as the disposal 
facility for planning purposes, until the final disposal site is selected. This RPCDF, was used as the 
RPCDF in the OU1 Feasibility Study/Proposed Plan (DOE 1994b). 

To comply with Off-site Rule for CERCLA waste (40 CFR 300.440), the DOE will audit the RPCDF 
before shipping OU1 material to confirm the facility’s status and compliance history. The review will 
be conducted annually throughout the term of the remediation project. In the event the compliance status 
of the RPCDF changes, the DOE will suspend waste shipments until the actions/requirements for 
regaining acceptability status are implemented and the facility becomes acceptable. 

5.1 Facility Overview 

The RPCDF is licensed to accept for disposal: (a) specific low concentrations of radionuclides within the 
classification LLRW (b) Naturally Occurring Radioactive Material (NORM), (c) mixed waste, and (d) 
lle.(2) by-product materials (uranium and thorium mill tailings). The RPCDF of approximately 540 
acres is next to a DOE mill tailings disposal site (100 acres). The facility is located in the Great Salt 
Lake Desert, near Clive Utah, about 75 miles west (65 miles by air) (NRC 1993) of Si$ Lake City, 
Utah. The site is located within the ten square mile industrial area designated by Looele County 
exclusively for commercial hazardous waste treatment, storage, and disposal facilities. (This zoning 
designation will prevent future residential development near the RPCDF.) The RPCDF has been 
successful in working with their regulators in obtaining additional licenses and processing amendments 
to its existing licenses. 

5.1.1 

The facility has a total disposal capacity of 14 million cubic yards of waste. The currentlydeveloped 
portion of the site with constructed disposal cells has the following disposal capacities: 

1) 
2) 
3) 
4) 

1.5 million cubic yards for LLRW 
1.0 million cubic yards for NORM 
1.0 million cubic yards for mixed waste 
3 million cubic yards for mill tailings 
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OU1 waste is designated for disposal in the LLRW cell, which has ample capacity at this time. 

5.1.2 RPCDF Waste Analvsis and AcceDtance 

The RPCDF’s Waste Characterization Plan describes the procedures that the waste generator and the 
RPCDF must follow to characterize the waste and to verify acceptability of the waste at the facility (See 
Figure 5-1). A partial list of the conditions in the facility’s Radioactive Material ‘License, which may 
affect acceptance of OU1 material, is presented on Table 5-1. (Note: Table 5-1 is not all inclusive. 
Refer to the actual license for a complete list of conditions.) The RPCDF is in the process of amending 
its disposal limits for specific radioisotopes. 

As part of the RPCDF’s pre-shipment waste acceptance process, the RPCDF requires submittal of a waste 
profile, (including laboratory analyses and completed forms) with five 2-pound or 1-liter analytic samples 
The (intended to represent the range of expected concentrations of radionuclides) and one large (50 lb) 

physical sample to establish acceptance parameters for future shipments. The physical sample is used to 
determine cbmpaction ratios (Standard Proctor Test). The five analytic samples will be analyzed at the 
RPCDF’s on-site laboratory. Ideally, the collection should include two high concentration samples, two 
low concentration samples, and one intermediate concentration. Analytical results will be’ compared to 
the submitted waste profile for consistency. 

Subsequently, waste shipments will be sampled upon receipt and fingerprint analyses will be performed 
to confirm that the received waste is within the range established by the preshipment sampling and 
analysis. As-received peak radiological test values are permitted to be ten times the bulk average values. 
If the RPCDF’s analytical resultsfor a shipment exceed the pre-shipment tolerance range, the shipment 
may be returned. Additional characterization may be required before the waste can be accepted. 
However, acceptance of waste shipments may be delayed if additional samples, analytical results and/or 
written confirmation are needed to correct discrepancies between the FEMP’s Quality Assurance tests and 
the RPCDF’s post-shipment waste acceptance analyses. 

About six months are expected to be required to gain initial acceptance for a waste stream, i .e.,  to 
perform the analytical tests and to verify consistency with the facility’s license conditions. 

As the FEMP proceeds through the cleanup process, it is possible that sampling activities will detect 
material(s) differing from, or exceeding the tolerances of, the pre-shipment samples. If this occurs, it 
is necessary for the FEMP to contact the RPCDF concerning the need for additional samples of the 
material (as above-noted) to establish new acceptance parameters. This will help avoid rejected shipments 
of the newldifferent material. 
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Table 5-1 - Excerpts from the RPCDF’s Radioactive Material License 

9. AUTHORIZED USE. . . The licensee shall not accept low-level radioactive waste generated outside the 
region ... unless the provisions of Articles lV and V of the Compact are met. Before receipt of any such shipments, 
the licensee shall submit to the Utah Division of Radiation Control documentation evidencing compliance . . . 

13. The maximum quantity of special nuclear material [enriched or fisile material] which the licensee may possess, 
undisposed of, at any one time shall not exceed: 350 grams of U-235,200 grams of U-233, and 200 grams of PU, or 

any combination of them . . . 

14. License material . . . shall not be placed in a disposal cell unless it has be determined that the concentrations of 
radionuclides is approximately homogeneous within the physical form of the waste . . . 

18. Radioactive waste containing free liquid shall not be accepted for disposal . . . 

38. For the purpose of this license, debris is defmed as any radioactive waste for disposal other than soils. 
Compactible debris is defined as: (A) having a gradation that will pass through a four inch (4”) grizzly and; (B) as 
having a density greater (sic) than seventy pounds per cubic foot . . . Contaminated materials, other than soil, not 
meeting either of these criteria are defined as noncompactible debris. 

, 

40. In-place bulk radioactive waste shall be compacted at a moisture content up to three percent (3 %) above optimum 
as determined by the Standard Proctor Method ASTM D-698. 

41. The licensee shall compact each lift to not less than ninety percent (90%) of optimum density ... 

42. All debris shall be less than ten inches (10”) in at least one (1) dimension, and no longer than eight feet (8’) in 
any dimension. 

43. A lift or any portion of a lift shall be limited to less than ten percent (10%) by volume of debris and the debris 
shall be uniformly distributed throughout the lift. However, noncbmpactible debris in the form of concrete, stone or 

metal may be placed in the lift up to twenty-five percent (25%) by volume, of the total lift, uniformly distributed 
throughout. . . 

. 

52B. Waste containing more than 0.1 % chelating agents by weight must be identified . . . 

53. The licensee shall not accept radioactive waste for storage and disposal unless the licensee has received a complete 
“Radioactive Waste Shipment and Disposal Record,” (Form #E-100) from the shipper. 
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5.1.3 Debris Content and Limitation 

The RPCDF’s Radioactive Material License with the State of Utah defines the term, “debris” as anything 
other than soil (see Table 5-1, conditions 38, 42, and 43). In addition, on a case-by-case basis, debris 
shall not exceed ten percent of the volume of the waste material, and no single piece shall be larger than 
eight feet by eight feet by ten inches. 

In accordance with its license, debris that does not meet the above specification is not acceptable for 
disposal at the RPCDF. If any such debris is received by the RPCDF, it can either return the debris to 
the shipper or process the debris to meet its license conditions at an additional cost. 

5.1.4 Moisture Content and Limitation 

The RPCDF imposes a: 

1) Minimum moisture content of five to seven percent to minimize dust generation problems at the 
RPCDF. 

.. 2) Upper-bound constraint of no free liquids. 

The OU 1 waste treatment process is designed to generate a treated waste product near optimum moisture 
content. The maximum acceptable moisture content (Table 5-1, condition 40) is three percent above 
optimum, as determined by the Standard Proctor test. Additionally, no free liquid is allowed in the 
waste. ‘ST 

., 

To reduce the possibility of the OU1 material becoming frozen in-place in the railcar during the winter, 
the OU1 waste treatment unit may need to produce a drier product during in the winter season. This 
change means a reduced waste processing rate during a time (between December 1 and March 1) when 
the RPCDF also experiences reduced productivity because of the climate. 

5.1.5 Other Limitations 

There are no known or anticipated regulatory limitations by the State of Utah that may impact the 
acceptance of OU1 material, i.e., there are no volumetric nor physical nor chemical limitations. 
Radiological analys”es performed to date show that homogenized, processed OU1 material will meet the 
maximum permitted average concentration for all radionuclides. 

At present, License Condition 13 specifies a 350 gram aggregate limit for the possession of Special 
Nuclear Material (SNM), which is applicable to all undisposed waste at the RPCDF. Since OU1 does 
not have a meaningful quantity of SNM, this limitation should not be an active constraint. 
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The RPCDF also prohibits the disposal of LLRW cbntaining pathogens, infectious wastes, or other 
etiologic agents. The Feasibility Study (DOE 1994b) regulatory analysis (Appendix J, Table J.6-3) 
previously determined that this requirement does “not apply to OU1 wastes because the wastes do not 
contain pathogens or infectious wastes. ” 

Under the RPCDF’s mixed waste license, waste regulated as asbestos may not be accepted by the facility. 
However, this requirement does not prohibit the facility from accepting radioactive waste with some 
asbestos contamination. Such waste may be accepted on a case by case basis. The Feasibility Study 
regulatory analysis (Appendix J, Table 5.6-4) previously determined that, “None of the waste in OU1 is 
regulated as asbestos waste. Although a small portion of OU1 waste may contain asbestos, the total is 
less than 1 %, which is the regulatory threshold.” 

In addition, under the RPCDF’s mixed waste license, polychlorinated biphenyl (PCB)-contaminated waste 
will not be accepted unless the PCB concentrations meet municipal solid waste disposal levels. The 
Feasibility Study regulatory analysis (Appendix J, Table 5.6-4) previously determined that this 
requirement does “not apply to OU1 wastes because the RI [Remedial Investigation] has documented that 
PCBs in the waste pits does not exceed . . . 50 ppm [parts per million] (regulatory threshold).” 

5.2 Logistics 

The RPCDF has excellent transportation-access. The disposal site is located 1-mile south of the main 
line of the UPRR and is connected by a rail spur. The site is also connected to 1-80 by a 2.7-mile four- 
lane divided highway. This highway facilitates a high volume of truck traffic to the disposal site. 

5.2.1 Railroad Traffic 

The RPCDF has two 1-mile and one 1.75-mile spurs on its property. Railroad cars are delivered from 
- UPRR’s main line, and then “spotted” for staging or unloading by the facility’s two locomotives. The 

facility operator notes that unit trains arrive at the site on a more dependable schedule than blocks of 
regularly-scheduled freight cars. Representatives of the RPCDF indicate the facility can accommodate 
the anticipated OU1 traffic. 

The RPCDF has represented that it can easily accommodate the anticipated type of gondola car and traffic 
thereof. The current three parallel facility spurs limit the number of railcars that can be on site at once 
to a maximum of 300 cars. The facility’s infrastructure has the following capabilities: 

1) 
2) 
3) 

Handling 120-ton (net weight) 57-foot gondola cars 
Turning around a unit train within a four calendar day period under normal weather conditions 
Providing security for storage of loaded cars in an off-site yard or siding 
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In current operations, most bulk materials arrive in open top gondola cars, which are pushed, one at a 
time, through the facility's permitted railcar roll-over device (See Figure 5-2). This unit straddles the 
spur and effects a controlled "drop" of the waste material into an adjacent concrete pit. The unloading 
operation can be sprayed with water to reduce the amount of airborne dust. The material is then loaded 
into dump trucks, transported to the disposal cell, placed in one-foot "lifts" (or levels), compacted, and 
covered. The empty railcars continue along the spur. When the capacity of the spur behind the roll-over 
device is reached (about ten cars), the empty cars are moved for decontamination and interim storage. 

a 

Daily railroad car unloading capacity of the facility's roll-over device varies from 10 in winter, when 
frozen loads in railcars have to be hydraulically "jackhammered" to facilitate unloading, to 150 in a 
24-hour period campaign during favorable weather. The RPCDF adds a ten percent surcharge for 
deliveries between December 1 and March 1. The FEMP is considering measures that would avoid the 
need to "jackhammer" the railcar to unload it (e.g., drier waste material). 

During times of inclement weather, such as precipitation or high winds, disposal operations are not 
performed. 

The facility operator recommends bulk transport in membrane-lined gondola cars with hard covers. 
However, the operator has reported experiencing operational difficulties in handling certain types of liners 
and metal covers. Thus, during the selection process for the liner and hard. cover for the gondola cars, 
operational experience of the RPCDF operator will be considered. A fiberglass cover manufactured and 
maintained by EcoFab is recommended by the RPCDF operator. 

,i - 
0 

5.2.2 Container Traffic 

The RPCDF is capable of receiving waste via intermodal containers on flatbed railcars. About one 
percent of the facility's waste is currently received in intermodal containers. If intermodal containers 
were the selected mode of transport (see Section 2.4.3) for OU1 material, a new handling facility could 
be readily constructed to handle high-volume OU1 waste shipments. The container handling activities 
at the RPCDF could follow either of the following two scenarios. 

Scenario 1 - Containers Moved Directlv to DisDosal Cell 

An unloading/loading pad would be constructed next to the existing rail spur to permit a "piggypacker" 
(large container forklift) to access two flatcars at a time. The pad would serve as an interim container 
storage/sampling location, if necessary. The containers would be successively placed directly onto trucks 
which would proceed to the disposal cell and unloaded using the containers' end gates. After 
decontamination, the closed containers will be returned to the unloading pad, removed from the trucks 
and placed back on the flatbed railcars. 
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Figure 5-2 Gondola Car Roll-Over Facility 
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Scenario 2 - Containers Staged Before Disriosal 

Using the above-noted pad, a less schedule-intensive method of handling containers would be for the 
piggypacker to unload full containers and immediately replace them with empty containers. Although 
this "decouples" waste disposal and train loading/unloading activities, an extra set of containers is 
required. 

5.2.3 Decontamination 

The exterior of all gondola cars is currently decontaminated with high pressure brackish water spray hoses 
by facility personnel. This method is effective in their current operations because all materials received 
are either in plastic lined cars or 2000 pound bulk bags. The lining or containerization eliminates almost 
all direct contact of the waste with the car internals, thereby minimizing the need for additional 
decontamination efforts. A similar method could be used on intermodal containers. 

Federal regulations (49 CFR 174.7150)) specify that the interior of a gondola car need not be 
decontaminated after each use as long as the car is used exclusively for radioactive materials and is kept 
closed at all times (except for loading and unloading) and if a survey shows that the radiation dose does 
not exceed 10 millirem per hour at the interior surface or 2 millirem per hour at 3 feet from any interior 
surface. If internal contamination exceeds these levels, then the interior of the car must be 
decontaminated to be considered an empty unplacarded railcar. 

Radioloaical Monitorina Reauirements and Qualitv Assurance 
1.- 

5.2.4 

Radiological monitoring and quality assurance verification are performed to ensure that the exterior of 
each railcar and/or container used for transporting radioactive waste is not externally contaminated prior 
to its release from the RPCDF. The facility's License Condition #28 mandates that each transport vehicle 
be radiological surveyed prior to leaving the facility and that appropriate records of this survey be kept. 
The license specifies the limits for average and maximum radiation levels to be 0.2 and 1.0 milliradhour, 
respectively. Further, the maximum allowable removable surface contamination may not exceed the 
limits set in Table 10 of 49 CFR 173.443(a). If any of these limits are exceeded, the vehicle must be 
decontaminated until it passes these release limits for external contamination. 

. t i  

5.3 Noncomplying Waste 

The FEMP will make every effort to ensure that all waste material shipped to the RPCDF meets its 
WAC. The FEMP will perform confirmatory analysis prior to its shipment to the RPCDF (see Sampling 
and Analysis Plan). In the unlikely event that any waste arriving at the RPCDF does not conform to the 
accepted waste profile based on the facility's sampling of the waste shipment, then the waste material will 
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not be unloaded. The FEMP is notified, and the following Contingency Plan for Non-Conforming Results 
is implemented. 

The RPCDF is able to process some Non-Conforming waste, such as waste with free liquids, h o  an 
acceptable form, and then accept the waste for disposal. However, if the waste exceeds the 
chemicalhadiological acceptance criteria, the waste will be returned to the F E W .  Material will be 
removed by a backhoe, positioned on a ramp. If the FEMP's evaluation confirms that the rejected 
material could not be accepted by the RPCDF, then the waste would be re-packaged for transportation 
and disposal at the NTS. 

Normal procedure at the RPCDF is to wait for the confirmatory analysis before disposal. However, if 
after the waste is disposed and the results from a state-approved laboratory or from the deferred chemical 
screening parameters analysis show that the waste is beyond the limits of the license, the facility operator 
must follow the procedure below: 

1) Within 24 hours of discovering that non-conforming material had been disposed, the RPCDF 
must notify the Utah Division of'Radiation Control of the situation. Non-conforming waste is 
material that: 
(1) 
(2) 

The waste exceeds the limits of the radioactive material disposal license. 
The waste exhibits hazardous waste characteristics that exceed land disposal restrictions 
and has not been grhted a case-by-case variance from the Utah Division of Water 
Quality. 

2) Within seven calendar days of the notice, the RPCDF must provide the Utah Division of 
Radiation Control with a written description of the situation. The following information must be 
included in the written description: 
(1) Name of Generator 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) Compliance Schedule 

Name of Non-Conforming Waste Stream 
Amount of Non-Conforming Disposed Waste 
Location of Non-Conforming Waste in the Disposal Cell 
Date Non-Conforming Waste was Accepted 
Date Non-Conforming Waste was Placed in Disposal Cell 
Description of Waste Placed on and Around Non-Conforming Waste 
Plan of Action for Resolving Non-Conformance 

The finding of noncomplying waste by the RPCDF resulting from a radiological analysis has a number 
of possible causes: (a) waste shipment as a whole was complying, but the random sample taken the 
RPCDF was not representative (e.g., statistical "hot spot" due to waste not being sufficiently 
homogenked/processed by the FEMP), (b) waste shipment was complying, but the RPCDF analysis was 

- - - 
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faulty (Le. ,  not the FEMP's fault), and (c) waste shipment was noncomplying, but passed through FEMP 
screening and sampling program ( i .e . ,  inadequate waste: homogenization [a statistical "cold spot" was 
sampled], screening and analysis at the FEMP). 

To avoid the shipment of non-acceptable waste material, the FEMP will address this problem in the 
sampling program and in the waste treatment process. First, the FEMP has made it a high priority to 
develop and institute a systematic and representative statistical sampling and screening program for the 
processed waste material (see Sampling and Analysis Plan). Second, to assure that the analytical results 
at FEMP and the disposal site are reasonably representative and consistent, the waste material will be 
blended. The OU1 waste treatment system is being design with this key objective in mind. A number 
of quality control features will be incorporated into the design to assure the production of a reasonably 
homogeneous product. (See Plant Facilities Engineering.) 

Before any off-site waste shipment, the waste material will have been screened, sampled and analyzed, 
and compared to the submitted waste profile. If the analytical results are no; consistent with the 
submitted waste profile, the waste profile may be revised by notifying the disposal site, as long as the 
revised profile does not exceed the license conditions or WAC. The contract with the RPCDF will 
include: 

1) 
2) 

A dispute resolution procedure to resolve analytical discrepancies. 
Charges and procedures for handling non-complying wastes, ranging from treatment options to 
the return of loaded cars. 

Waste exceeding the RPCDF's WAC will be either recycled for further processing or sent directly to the 
NTS, depending on the extent and nature of the deviation. At this time, it is expected that the RPCDF 
and the Nevada Test Site can accept waste generated by OUl's waste pit remedial action project. 
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SECTION 6 

TRANSPORT AND DISPOSAL AT THE NEVADA TEST SITE 

6.1 Facility Overview 

The NTS is located in Nye County, Nevada, about 65 miles northwest of Las Vegas. The NTS 
encompasses about 1350 square miles and is surrounded on three sides by public access exclusion areas. 
NTS has been the primary location for testing the nation’s nuclear weapons since January 1951. Since 
1978, NTS has also served as a major LLRW disposal facility for several DOE sites. Off-site waste from 
other DOE sites must be packaged to meet NTS criteria (DOE et al. 1992). 

6.2 NTS Waste Acceptance Criteria 

Material that cannot be treated to meet the RPCDF’s WAC will be disposed of at the NTS. Before any 
waste material leaves the FEMP, the waste will be analyzed to ensure compliance with the NTS WAC 
(NVO-325)@OE et al. 1992). A partial list of NTS WAC is presented in Table 6-1. (Note: The criteria 
presented in Table 6-1 are not all inclusive. Refer to NVO-325 for the complete list of criteria.) Prior 
to shipment of OU1 material to the NTS, the FEMP will submit the appropriate application for DOE 
approval. 

The NTS process for application approval, waste characterization, waste certification, exemption requests, 
and waste transfer, is thoroughly explained in its document, NTS Defense Waste Acceptance Criteria, 
Certification and Transfer, NVO-325 (Rev. 1). This document states that bulk waste containers must be 
approved by the Department of Energy-Nevada (DOE-NV). Further, bulk waste containers being 
returned to the shipper must be decontaminated sufficiently to meet NTS’ off-site release limits. 

To comply with the Off-site Rule for CERCLA waste (40 CFR 300.440), the DOE will conduct an audit 
of the disposal facility prior to shipping waste to confirm the facility’s status and compliance history. 
The review will be conducted annually throughout the term of the remediation project. In the event the 
compliance status of the disposal facility changes, the DOE will suspend waste shipments until the 
actionshequirements for regaining acceptability status under the policy are implemented and the facility 
is designated as acceptable. 

6.3 Truck Transport 

Current FEMP procedures for shipment of LLRW to the NTS specify the use of disposable metal 
containers transported by truck. For disposal of small limited quantities of material, use of disposable 
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Table 6-1 - Excerpts from the NTS Waste Acceptance Criteria 

Packaging for radioactive waste must meet DOT (49 CFR 173) and NRC (10 CFR 71) requirements for LSA, Type 
A, and Type B packages. 

Only low activity LLRW will be accep'd in bulk. Bulk waste will be contained such that personnel can unload waste 
without contaminating personnel and equipment. Bulk waste must meet the requirements of 49 CFR 173.425. Bulk 
waste containers may be returned to the waste generator. 

The quantity of radioactive material in a package shall be limited to the extent that the effects of nuclear decay heat 
will not adversely affect the physical integrity of a package or (its contents) . . . (49 CFR 173.442) 

The package closure shall not be breached under normal handling conditions and shall no1 be the weakest structural 
element in the package. 

Packages shall be capable of supporting a uniform distributed load of 4,000 psf on MY of the surfaces. (Seallarid 
containers, steel drums and bulk waste are exempt.) 

All waste packages shall be provided with permanently attached . . . auxiliary lifting devices to allow handling by 
means of forklifts, cranes, or similar equipment. . . . lifting devices on the package must not inhibit stacking of the 
packages. Lifting devices must have a 5:l safety factor . . . 

e DOE-NV recommends that 4 ft  by 4 ft by 7 ft or 4 ft by 2 ft 7 ft (width, height, length) boxes or 55-gallon steel drums 
be used. Other size containers are acceptable with approval of DOE-NV. 

NTS imposes limits of 9,000 Ibs. per box and 1.200 lbs. per drum. Packages exceeding these limits . . . (need 
approval) and must be shipped in . . .(certain types of) trailers. 

Waste packages shall utilize package volume in such a fashion . . . (to maximize packing) efficiency. 

Use of Type A packaging not evaluated under the DOE Type A Package Certification Program will not be permitted. 

Radioactive gases shall be . . . so that pressure does not exceed 1.5 atmosphere at 20 degrees C. Compressed gases 
(49 CFR 173.300) will not be accepted. 

The external radiation levels for packages shall not exceed 200 mremhour on contact (49 CFR 173.441). DOT 
regulatory exceptions will be acceptable on a case by case basis. Type B containers that require remote handling will 

be addressed on a case by case basis. 

All packages shall be marked with a unique package identifier. Bar coding denoting shipment, package, and waste 
stream identification is required. Bulk waste shipments must be accompanied by appropriate waste identification 
documentation. 

Fine particulate waste shall be immobilized so that the package contains no more than 1 per cent (by weight) of less 
than 10-micron diameter particles or 15 percent (by weight) of less than 200-micron diameter particles. When 
immobilization is impractical, the package shall include a sealed liner and be over-packed. 
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Table 6-1 - Excerpts from the NTS Waste Acceptance Criteria (Continued) 

Radioactivecontaminated asbestos capable of giving off friable asbestos dust must be wetted with water and surfactant 
and stored in double plastic bags having a combined wall thickness of at least 6 mil . . . must be overpacked in leak- 
resistant metal or wood containers. S d l a n d  containers containing radioactive asbestos will be considered on a case 
by case basis. Any regulated asbestos waste must be segregated into a separate stream. 

Each waste package shall be prepared for shipment so as to minimize damage during transit. Reshipment storage shall 
be controlled to avoid adverse effects of weather . . . The accumulation of moisture on or in the packages . . . shall 
be avoided. Each waste container shall be provided with tamper indication devices once all certification actions have 
been taken. 

Minor liquid residue . . . (is) acceptable. In no case shall free liquid content exceed 0.5 percent (by volume). May 
use Method 9095 (Paint Filter Test) to demonstrate compliance. 

LLRW containing pathogens, infectious wastes, or other etiologic agents (49 CFR 173.386) will not be accepted. 

LLRW containing chelating or complexing agents at concentrations greater than 1 percent (by weight) will not be 
accepted. 
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containers is practical. However, for bulk quantities of material, the metal containers would be emptied 
at the disposal cell and returned for repeated use. Transport to the NTS is by truck, along existing 
routes, in accordance with existing procedures. The maximum net cargo weight for truck load is about 
20 tons. Therefore, for terms of economy, large 20-ton containers are assumed. 

Currently, NTS does not accept bulk waste from off-site generators. However, NTS does dispose of bulk 
waste generated internally. In recent discussions, NTS has indicated a willingness to accept bulk waste 
from the FEMP for disposal at NTS Area 3 following approval of an application from the shipper. 
Before selection of the specific bulk container, NTS personnel will be consulted regarding their logistical 
requirements and hand1 ing capabilities. 

The logistics of loading large bulk containers at the FEMP are under development. It is assumed no road 
upgrades are necessary along the FEMP access roads to support a single loaded truck. However, if there 
is a substantial amount of truck trafic, road upgrades would be necessary. At this time, no road 
improvements are considered necessary to support the anticipated level of truck traffic, an occasional 
truck. 

The FEMP process for shipments to the NTS is well-established and documented in the FEMP 
procedures. The FEMP has been shipping LLRW to the NTS since 1986. The FEMP's long and 
excellent record of full compliance with NTS shipping procedures has been cited by the NTS as a model 
for others to follow. Truck routes are planned in accordance with normal FEMP procedures. - _  

An intermodal option is being evaluated. This would involve originating rail shipments of containers on 
flat cars at the FEMP, and transhipping the containers to trucks at an intermodal facility to be located. 

_ _  
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SECTION 7 

EMERGENCY RESPONSE PLANNING AND TRAINING 

This section describes the existing emergency response infrastructure to provide assistance to any rail 
transportation incident, except for the FEMP plans, which are under development. 

7.1 Process For Plan Development 

Federal regulations and DOE orders require the FEMP (as shipper), the DOE, and the carriers to have 
emergency plans and procedures in place to respond to transportation accidents. Existing emergency 
plans and procedures must be reviewed and revised, as necessary, or new plans and procedures must be 
created to provide a quick response to any emergency or non-routine condition that could arise from these 
rail shipments. Abnormal rail incidents, that could occur either on-site or off-site, could include the 
following: 

1) 

2) 
3) 
4) 

Removal of a single railcar for unplanned maintenance to correct a safety or mechanical problem 
from the unit train 
Derailment of one or more intact and upright railcars 
Finding external contamination on a railcar while on a siding 
One or more overturned cars, with a partial or complete loss of contents on land 

-9 

5 )  Release of material into a public water supply ( 

Currently, the FEMP has a Trunsportarion Emergency PZun (FERMCO 1995a) and associated':mergency 
preparedness procedures that cover only truck transport incidents. Before initiation of OU1 shipments, 
the existing plan and procedures will be revised to include rail transport accidents. In addition, the DOE 
will offer emergency training to first responders in the nearby communities and will participate, as 
requested, in periodic training programs sponsored by the railroad and other organizations responsible 
for emergency planning (DOE 1995a). As part of emergency response preparations, the DOE is 
committed to contact and work with representatives from Ohio, Utah, and transited states prior to the first 
waste shipment to brief them on shipment plans. 
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7.2 Overview Of Involved Organizations 

In the event of an emergency, there are at least six different generic organizations involved in responding, 
as shown on Figure 7-1. All the organizations are prepared and trained to provide support and assistance 
to the On-Scene Commander, as requested. Briefly, the functions of the six organizations are identified 
below and are further elaborated upon in the following sections: 

1) Train crews are trained to make an initial notification and assessment of the emergency. 

2) Railroad comDanies have contingency plans, technical and communications personnel, and 
remediation contractors in place to respond to transportation incidents. 

3) Local authorities at the scene of the accident serve as the on-scene incident commander. All 
other parties support the on-scene commander. 

4) States have emergency response organizations and personnel for monitoring and administrative 
functions. These may include state police and national guard, state departments of transportation, 
health (State Radiation Control Programs), and environmental protection. 

5 )  The DOE has a network of regional Radiological Assistance Teams that can respond to support 
local response agencies. 

- 6)  The FEMP’s existing emergency response program will be revised to support the management 
of off-site rail emergencies, and to support the railroad and on-scene commander with both 
technical and communication personnel. 

Depending on the actual location of the radiological accident, specific organizations will respond. The 
responsibility matrix presented on Figure 7-2, illustrates the various organizations that will respond as 
a function of the location of the emergency, depending on the particular state and the railroad involved. 
Additionally, two other resources, independent of location of the emergency, are available: the FEMP 
and the DOE-Headquarters (DOE-HQ). 

7.3 Train Crew 

DOT regulations (49 CFR 172) require classroom training for transportation personnel, who are 
subsequently tested on their knowledge of regulations and emergency procedures. Thus, considerable 
operational training is imparted to train crews, which typically consist of an engineer, who operates the 
train, and a conductor, who is in charge. For each train, the following information is supplied to the 
conductor: 
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Figure 7-2 - Rail Transportation Incident Responsibility Matrix/Coverage 
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1) Special Instructions 
2) Train Switchlist and Consist 
3) Emergency Handling Precautions 
4) 
5) Wayb ills 

Notice of Cars Containing Explosives A and/or poison gas (not applicable) 

The Special Instructions printout lists the complete DOT shipping descriptions for each hazardous material 
(such as radioactive material) on the train, and the relative position of the car from the engine. The 
Consist identifies each car on the train by position, cargo and provides basic emergency response 
information. It includes the train schedule and.telephone numbers for incident notification. The hard copy 
is carried on the train and the file is remotely available on the railroads' computer systems. 

The train crew is provided with emergency handling precautions for each hazardous material on the train. 
In addition, the crew has Waybills that include the following information for each car in the train: 

1) Car initial and number 

2) Shipper's name and address 

3) Consignee's name and address 

4) Commodity shipping description, which for a hazardous material includes the proper DOT 
shipping name, hazard class, fourdigit UN or NA identification number, placard nG'ation, and 
the total weight of the commodity 

Placard endorsement in the upper left hand corner (for most, but not all, hazardous materials) 

._1 
22% 

5 )  

6) Emergency Response Telephone Number 

Furthermore, the railcar's hazardous material contents can be identified by DOT required placards 
displayed on each side and each end of the railroad cars or containers. Placement of these 
"RADIOACTIVE" and other placards, as appropriate, on each railcar is the responsibility of the shipper 
(the FEMP), not the carrier (49 CFR 173.415@) and (c)), although packages of LSA material are exempt 
from labeling requirements (49 CFR 173.425@)). 

Railroad crews use the DOT 1993 Emergency Response Guidebook (DOT 1993) for first responders, 
which details the safe handling of released hazardous materials and the proper response to an incident. 
The crew's primary responsibility is to notify their railroad of the accident, and to make an initial 
assessment of the extent of the accident and to report on their findings. It should be noted that the train 0 -  
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crews do not require detailed radiological training as they function & as observers and reporters at the 
initial stage of the incident. 

7.4 Railroad Emergency Response Personnel 

CSXT and UPRR have an established emergency response infrastructure to respond rapidly to hazardous 
materials incidents. After receiving an accident notification, the rail carrier will make other required 
notifications (to the FEMP, the DOE, state agencies) and initiate immediate response. On call around 
the clock, professional railroad staff members are strategically located throughout the rail system to 
provide prompt and effective response to incidents involving hazardous materials or environmentally 
sensitive chemicals. Those on call would have the authority to authorize the mobilization and response 
of clean-up firms (see Figure 7-3), who are experts in spill response and cleanup. The railroad’s 
HAZMAT personnel would report to the scene of the accident to support cleanup efforts as required. 
CSXT, for example, has an emergency response person assigned to Cincinnati. After an emergency is 
considered contained by the on-scene commander in accordance with guidance in the Emergency 
Response Guidebook, the rail carrier is responsible for subsequent cleanup activities. 

The CSXT emergency response hotline is (800) 593-6188. 

The UPRR emergency response hotline is (800) 726-1099. 

Railroads frequently present hazardous materials training programs to emergency response groups along 
- their rail systems and to state/federal agencies and private industry groups. The railroads’ professional 
staff has training in hazardous materials and draws upon strong backgrounds in chemistry, environmental 
engineering, biology, geology and industrial hygiene. In the event of a hazardous materials incident 
(regardless of severity), the hazardous materials group will notify all state and federal agencies as 
requiredlplanned. 

The railroad and its remediation contractors have primary responsibility for cleaning up the accident scene 
ahd restoring the rail line to a safe and functioning condition. The accident site would be independently 
inspected and verified by state officials when remediated. 

7.5 Local Authorities 
,I 

Initially, the local fire or police authority will assume the role of on-scene incident commander. Every 
state has an organization and procedures in place to respond to transportation emergencies. All other 
organizations support the efforts of local emergency officials to mitigate the immediate consequences of 
an emergency and monitor cleanup efforts conducted by railroad contractors. 
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The local authorities should coordinate its local emergency plan to be compatible with the state's plan. 
The local emergency plan should specify the respective roles and responsibilities of federal, state, local 
and private organizations. The local authorities, probably its law enforcement or fire fighting departhent, 
will most likely be the first responder. Its primary responsibilities are as follows: 

0 
1) 
2) 

3) 
4) 

Administer emergency measures to save lives and attend to the injured. 
Determine if radioactive or other hazardous materials are present and obtain information 
regarding its potential hazards. 
Notify appropriate authorities to obtain radiological expertise (state, federal, shipper). 
Determine the action required to prevent further damage to life or property. 

(FEMA 1992) 

Before initiation of OU1 rail shipments, the FEMP will offer first responders in nearby communities to 
opportunity participate in emergency preparedness training, specificalty involving the transport of FEMP 
materials. This topic is discussed further in Section 7.8. 

7.6 State Agencies 

State or county emergency management agencies and local emergency planning committees have the 
primary responsibility to protect the public health and welfare in the event of a transportation accident. 
The state emergency plan should coordinate the activities of all state, county or local agencies for 
emergency response within each community, assisted by FERMCO, the DOE, or the railroad carrier as 
necessary. The state has the primary responsibility of protecting its citizens from any unwarranted 
radiation exposure and thus for managing the containment and control of the potential hazards resulting 
from an accident. In particular, the state emergency plan should complete the following actions: 

@ 

1) 

2) 
3) 
4) 

5 )  

6)  

Take responsibility for developing a radiological response plan, assigning responsibilities to 
various agencies, and identifying resources 
Officially designate an emergency radiological response team 
Coordinate a communications system of federal, state, .and local involved agencies 
Negotiate agreements with contiguous states addressing responses to incidents in close proximity 
to a common border and a mutual assistance pact 
Prepare and assist other agencies in the development,' diskibution and implementation of 
procedures for the supporting agencies to use to carry out their assigned responsibilities 
Sponsor periodic drills and exercises to test and "fine-tune" the emergency response system 

(FEMA 1992) 
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Each state has a radiological health agency responsible for the assessment of radiological events within 
the state and for taking the appropriate actions to protect the public health and safety upon notification 
of an incident. Appendix C presents a list of State Radiation Control contacts. In. most situations, state 
radiation control programs can provide the most prompt radiological assistance at the scene of an 
accident, and they are prepared to assess all types of radioactivity. In most states, the radiation control 
program is responsible for, at a minimum, the initial radiological assessment of transportation accident. 

\ 

7.7 DOE 

The DOE is the lead federal agency for responding to a transportation radiological accident, if it is 
requested to so by state or local authorities. The DOE’S mechanism for providing assistance is through 
the network of regional radiological assistance teams, which offers technical guidance, communications 
assistance, and radiological assessment to the on-scene commander. 

7.7.1 

> 

To assist in mitigating radiological incidents, The DOE provides assistance to state and local agencies 
through a nationwide network of regional Radiological Assistance Teams, as shown on Figure 7-4 with 
their telephone numbers. Regional DOE Radiological Assistance Teams provide radiological monitoring, 
communications, and information coordination during an emergency. An additional mission is to 
coordinate all efforts for the restoration of public services and expedite recovery following an incident. 
These teams are made up of DOE and contractor personnel with expertise in health physics, public 
information and communications. A DOE employee serves as the response coordinator-and ensures 

-- 

3- - 
communications back to the regional office. 

E-- -__ 

When deployed, these teams support field responders and are not intended to direct actions at the incident 
scene. As with other responders, the DOE response coordinator reports to the local incident commander. 
(Note: Only in an incident involving a nuclear weapon or Special Nuclear Material does the DOE have 
authority to take direct command and control.) 

7.7.2 DOE Headauarters 

At DOE-HQ, the Director of the Office of Environmental Management .(EM) is responsible for DOE-HQ 
emergency response for EM facilities, operations, or activities, including related transportation operations. 
The Fernald Area Office (FN) reports directly to EM. The DOE-Ohio Field Office receives notification 
of the event. The DOE-HQ is still the primary contact point for emergency events and still coordinates 
federal response efforts. 

EM’S Operational Emergency Management Teams can be activated to perform the following functions: 
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Figure 7-4 - Regional Coordinating Offices for Radiological Assistance 
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1) 
2) 
3) 
4) 
5)  

6) 

Monitor and support the FEMP response to an emergency 
Provide overall management and direction of the DOE emergency response 
Inform and keep DOE-HQ senior management updated on emergency status 
Notify and coordinate with other DOE elements and federal agencies 
Coordinate and authorize deployment of DOE emergency response assets outside the area of 
responsibility of the FEMP 
Coordinate response on a federal level 

In the event of an accident involving OU1 material, the DOE will ensure that any material released while 
in transit from the FEMP to the disposal site is cleaned up to background levels. To ensure achieving 
such a cleanup standard, the DOE is committed to preparing a contingency plan for additional remedial 
activities at the accident site. (DOE 1995a) This contingency plan will be developed in accordance with 
the Remedial Action Work Plan. 

In the unlikely event of a major disaster requiring the full resources of the federal government (Le., 
exceeding the capability of the DOE Radiological Assistance Teams), the state Radiation Control Program 
Director has the authority to call the Federal Radiological Monitoring and Assessment Centei (FRMAC) 
for assistance. The FRMAC is a federal interagency group formed specifically to manage and coordinate 
the vast resources of many federal agencies in case of a major radiological event. (FRMAC was organized 
as a direct result of the lessons learned from the Three Mile Island experience.) 

The U.S. Nuclear Regulatory Commission (NRC) will provide technical advice, ass-kance I with 
communications, and a radiological assessment team if requested by the principal state or locd I- responder. 
While, the NRC has the principal federal responsibility for regulating commercial nuclear power and for 
those radioactive materials licensed by the NRC, the NRC is not a primary responder nor primary 
resource for radiological assessment of transportation accidents. In case of a major accident where the 
services of NRC personnel were required, it would be managed and coordinated through the FRMAC. 

-I 

: 

7.8 FEMP 

As shipper of the material leaving the FEMP, FERMCO is required by DOT regulations 
(49 CFR 172.604) to provide a 24-hour emergency response telephone number on all shipping papers, 
to have information available regarding the nature of material being transported, and to have back-up 
personnel available to support the railroad at the accident scene. In addition, DOE Order 5500.3A 
requires the FEMP to perform, prior to shipment, a hazard assessment analyzing the full spectrum of 
transportation accident scenarios. The FEMP’s emergency plan will be revised to meet these 
requirements before initiation of rail shipments. Its emergency phone number (513 648-4444) is 
answered by the Femald Communications Center, which is staffed 24 hours per day, in the event of a 
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transportation incident. The FEMP's Emergency Operations Center (EOC) is activated, if determined 
to be appropriate, to provide information and technical/communications personnel to the scene of the 
accident as required. The shipment-specific technical information may include source terms, hazard and 
consequence assessment, health and safety impacts, and recommended protective actions. The FEMP 
personnel and the DOE would participate in an advisory function in the mitigation of accident conditions 
and any subsequent cleanup required. The DOE-FN has the authority to activate the DOE regional 
Radiological Response Team to provide requested assist at the accident scene. The FEMP, shipper 
shares responsibility with the railroad for coordinating, arranging, and ensuring cleanup and site 
restoration of the accident site involving FEMP waste. (FERMCO 1995a) In revising the existing FEMP 
Transportation Emergency Plan to include rail accidents, the FEMP will coordinate revisions with the 
railroads. 

FEMP emergency preparedness procedures require a transportation hazard assessment before off-site 
shipments. The assessment will examine various accident scenarios and analyze the resulting potential 
health impacts to workers and members of the public. A result of the analysis is to recommend measures 
to mitigate the consequences of the accident and/or reduce the probability of accidents. Another benefit 
of this hazard assessment is that documentation of the hazards involved is on file and readily available 
to the FEMP emergency personnel to relay timely and critical information to the accident scene. Hazard 
assessments, performed in accordance with DOE Orders 5481.1B, 5630.11 and 5500.3A, provide the 
technical basis for emergency management programs. 

'The FEMP Transportation Emergency Plan specifies that Butler and Hamilton Counties, the State of 
Ohio, the DOE-HQ EOC, and the DOE-FN Duty Officer must be notified within 15 minutes of declaring 
an on-site or near-site emergency. When the EOC is operational, responsibility for assuring proper 
notifications are made is transferred to the Deputy Emergency Director and the response management 
group in the EOC. The response management group is lead by the Deputy Emergency Director, who 
may assign specific notification responsibilities to the members of the support group. Whenever a 
categorization/classification level is escalated or de-escalated, all parties originally notified must be 
re-notified. The local communities would mobilize their emergency response personnel based on these 
notifications. In the event of a distant transportation accident, the primary responsibility of the F E W  
is to provide specific technical information regarding the contents of the shipment and the associated 
worker and public hazards pertaining to its clean-up. 

' 

On July 18, 1995, the FEMP took a significant step toward honoring the DOE commitment with respect 
to emergency planning, training, and assistance the local communities. The FEMP awarded a $1 million 
contract to the International Association Fire Fighters (IAFF) for its assistance as experts in the field of 
"Hazardous Material Emergency Response Training." The scope of work entails development of a 
custom-tailored hazardous material (including radioactive materials) emergency response training 
program, specifically based on the hazardous materials from the FEMP (including OU1 waste), Mound, 
and West Valley. The program is directed toward first responders located near these DOE facilities and 
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' along the transportation routes to be traveled by their waste shipments. This two-year contract involves 
development of a fully accredited Hazardous Material Emergency Response Training Program, including 
development of site-specific lesson plans, student work books, reference manuals, audio-visual teaching 
aids, tests and answer keys. This training program will include consideration of OUl's shipping 
campaign. The IAFF will conduct "Train the Trainer" training sessions, where the trainees learn to 
become the trainers for future courses. (FERMCO 1995~) 

0 

i. 

7.9 Incident Scenario 

The scenario of how the emergency preparedness organizations would respond to a major transportation 
incident (e.g. , railcar derailment) is outlined below. Note that, due to the nature of OUl's waste material 
(it is neither explosive nor flammable) and the isolation from other hazardous substances afforded by the 
unit train concept, a railcar derailment (and loss of contents) would not initiate an immediate "acute" 
threat (Le., fire or explosion) resulting from the OU1 material, itself. The OU1 material is classified as 
Low Specific Activity material, which is the least hazardous classification for radioactive materials, i .e.,  
a minimal hazard. Thus, containment and cleanup operations could begin immediately as personnel and 
equipment arrive on the scene. 

7.9.1 Evaluation and Notification 

* 

3 - 

-r 

. 
- 

The crew's first indication of a major non-collision incident would be activation of the automatic air 
brakes. The crew's first step is immediate radio notification of the railroad dispatcher, so that-pncoming 
trains are re-routed or stopped. Then, the crew's responsibilities are to walk the length of&e train, 
conduct an inspection (cognizant of their own safety), and notify their dispatcher. This second 
notification would note what cars are involved using the train Consist. At the end of this process, the 
railroad's Operations Center and its Hazardous Materials Department will be provided the following 
information: 

1) Exact location of incident 

2) Time incident occurred 

3) Car numbers and types 

4) Commodities involved 

5)  Status of cars (loaded/empty) 
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6)  Disposition of cars, including damage to car, evidence of leakage (e.g., spill on car or ground), 
location of leakage (e.g., bottom, dome), and estimate rate of leakage (e.g. one pound per 
minute, car only leaks when moved, etc.) 

7) Environmental concerns, such as threatened waterways, culverts, drainage ditches 

8) Prevailing weather conditions (rain, hail, wind direct and speed, etc.) 

9) . Public exposure potential (nearest habitation) 

10) Nature and extent of any injuries 

11) Action taken (leaking car isolated, etc.) 

12) Name, title, and call back number of the person making the report 

When the first response personnel arrive at the scene, the train crew provides the first responders the 
Consist and shipping papers that identify suggested responses and precautions for the surrounding 
community. In addition, the responders will be in contact with the railroads’ headquarters emergency 
response personnel and the shipper (FEMP). 

The emergency notification sequence from the train crew to the FEMP is illustrated on Figure 7-3. The 
current emergency notification sequence through the FEMP emergency preparedness organization to the 
local stakeholders and public is shown on Figure 7-5. The typical sequence of notification within the 
railroad is: Dispatcher, Division Chief Dispatcher, railroad Operations Center, local railroad offce 
(trainmaster and roadmaster), railroad emergency response, local and county, and state officials and other 
federal emergency organizations such as the National Response Center, the National Transportation Safety 
Board and the Federal Railroad Administration. The determination of the appropriate local/county 
authority to notify would be based on the location of the nearest track milepost to the accident scene. 
The Division Chief Dispatcher’s Office maintains a comprehensive list of agencies and 24-hour telephone 
numbers for each community within the Division’s geographical area of responsibility. A parallel 
notification would be provided to the Fernald Communications Center, which, in turn, would notify 
designated DOE-FN, DOE-HQ, and FEMP personnel. 

The railroads would expect the availability of a representative of FEMP management (FERMCO and/or 
the DOE) and a FEMP emergency response professional as on-scene advisor to the railroads’ cleanup 
contractor(s) in performing the remediation. The FEMP is preparing plans to provide FERMCO and 
DOE representatives at off-site incidents. 
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7.9.2 Overview 

! 
The DOT 1993 Emergency Response Guidebook, Guide 62, provides the appropriate actions by 
firefighters, police, and other emergency services personnel who may be the first responders to a 
transportation accident involving LSA material (See Figure 76). The primary concern of the first 
responder arriving at the site of a railroad accident is safety of those persons involved. The following 
immediate actions at an accident would be undertaken if necessary and safe: 

1) Rescue the injured 
2) Provide initial medical attention 
3) Evacuate threatened personnel 
4) 
5) 
6) Extinguish fires 
7) 
8) Promptly provide additional reports to other agencies involved . 

Secure the perimeter to prevent unauthorized access 
Set up an incident command post 

Take steps to limit the spread of contamination without waiting for a radiological survey 

Under the direction of the on-scene commander, he would coordinate the activities of involved local, state 
and federal agencies to evaluate, monitor, control and administratively stabilize the situation. The 
radiological assessment group(s) would survey the accident scene and would delineate the extent of the 
contamination. The On-Scene Commander will determine the need to take protective action by the 
public, but it is not expected due to the inherently low hazardous nature of the OU1 material. Then, the 
railroad's cleanup contractor and railroad emergency response personnel, with advice from the DOE and 
FEMP personnel, will commence to contain and remove the waste material and complete cleanup of the 
accident site and the affected environment. The need for subsequent monitoring and remediation will be 
determined by the appropriate agencies. * 
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GUIDE 62 a 
P O T E N T I A L  H A Z A R D S  
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HEALTH HAZARDS 
Radiation presents minimal risk to  lives of persons during transportation accidents. 
Low radiation hazard when material is inside container. If material is released from package or bulk 

container, hazard will vary from little to moderate, depending on the type and amount of 
radioactivity,the kind of material it is in, and/or the surface it is on. 

Full-load shipments and packages often do not have "RADIOACTIVE" labels. 
Occasionally, packages may have a "RADIOACTIVE" label and a second hazard label; usually the 

Some radioactive materials cannot be detected by commonly available instruments. 
Spilled radioactive materials usually will be visible i f  packaging fails. 
Runoff from control of cargo fire may cause low-level pollution. 
FIRE OR EXPLOSION 
Some of these materials may burn, but most do not ignite readily. 
Radioactivity does not change flammability or other properties of the materials. 

second hazard is greater than the radiation hazard. 

E M E R G E N C Y  A C T I O N  

a Priority response actions may be performed before taking radiation measurements. 
Priorities are life saving, control of fire and other hazards, and first aid. 
Isolate hazard area and deny entry. Notify Radiation Authority of accident conditions. 
Keep unnecessary people a t  least 150 feet upwind of spill; greater distances may be necessary for 

Uninjured persons or equipment with suspected contamination should be detained or isolated; delay 

Positive pressure self-contained breathing apparatus (SCBA) and structural firefighters' protective 

CALL EMERGENCY Response Telephone Number on Shipping Paper first. If Shipping Paper not 

If water pollution occurs, notify the appropriate authorities. 
FIRE 
Do not move damaged packages; move undamaged packages out of fire zone. 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
SPILL OR LEAK 
Do not touch damaged containers or spilled material. 
Small Liquid Spills: Cover with sand, earth or other noncombustible absorbent material. 
Dike to collect large liquid spills or cargo fire control water. 
Cover powder spill with plastic sheet or tarp to minimize spreading. 
FIRST AID 
Use first aid treatment according to the nature of the injury. 
If persons have contacted released material, use standard hazmat procedures for care of contaminated 

people downwind, or if advised by Radiation Authority. 

cleanup until instructions are received from Radiation Authority. 

clothing will provide adequate protection. 

available or no answer, CALL CHEMTREC AT 1-800424-9300. 

-' 

L 

persons, for transport of the injured, and for notifications to authorities. 

Figure 7-6 - Initial Emergency Response Actions for LSA Material 

7-17 
OUl1lR4NS.PUN/Scpumbtr20, 199S 





0 1 6 3  
SECTION 8 

PRE-SHIPMENT NOTIFICATION 

This section addresses the federal, FEMP, and state pre-shipment notification requirements. 

8.1 Requirements 

Under DOT regulations, LLRW, such as the OU1 remediation wastes, are regulated and shipped as 
hazardous materials. Packaging and shipment of radioactive wastes is also regulated by the NRC. These 
federal agencies do not require prior notification of intent to ship LLRW. For shipments to the RPCDF, 
the states of Ohio, Utah, and transited states do not require prior notification and there are no known 
corresponding local requirements. 

The DOT and the NRC, through their rule making process and related studies, have determined what 
prenotification (including information, documentation and certification) requirements are necessary for 
the safe transportation of radioactive materials. These agencies have determined prenotification to 
affected states is only required for the transport of radioactive materials shipped in highway route 
controlled quantities, such as spent nuclear fuel and high level radioactive waste (10 CFR 71.97; 49 CFR 
173.22). State and local provisions requiring 
prenotification, which are inconsistent with federal regulations, have been determined to be incompatible 
with the national need for uniform transport regulations; consequently, these state and local regulations 
are preempted (50 FR 20872; 52 FR 13000; 55 FR 36736). 

Prior notification is not required for LLRW. 

.fi 

DOE Order 1540.1 A, "Materials Transportation and Traffic Management," requires that a shipment plan 
be submitted to the DOE-HQ (EM-561) for all shipping campaigns 45 days in advance of such shipment. 

8.2 FEMP Initiatives 

Currently, the FEMP does not provide advance notification of specific truck shipments to stakeholders. 
However, reports that address aggregate projected and completed shipments are prepared and distributed 
to stakeholders. Recognizing the interest of Fernald stakeholders in rail transportation issues, the FEMP 
will present plans prior to shipment for waste shipment by rail to interested members of the public or 
interested stakeholders. These plans will include the following information: 

1) 
2) 
3) 

Time frames over which waste shipment will occur 
The number of shipments anticipated 
Quantities and types of waste planned 
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a The FEMP intends to continue to work with interested stakeholders. Public information sessions will be 
held to address concerns regarding shipment and staging of these wastes prior to transport. Feedback will 
be incorporated in the development of detailed transportation plans. Any public notification given for 
rail shipments leaving the FEMP would be coordinated with the rail carrier. 

The FEMP will contad representatives from Ohio, Utah, Nevada, and transited states, prior to the first 
waste shipment, to brief them on overall shipment plans. This information will allow states to prepare, 
as necessary, for any potential emergency response activities involving FEMP wastes and ensure that 
potential first responders are aware of the transport of these wastes. 

8.3 States 

OU1 wastes, en ruufe from Ohio to disposal sites in Nevada or Utah, will transit a number of states that 
have authority to regulate the following: 

1) Certain safety aspects of transportation (e.g., vehicle weight on certain state roadways). 

2) Transportation of radioactive materials within their borders as an additional level of regulation 
without preempting federal regulations or interfere with interstate commerce. Most state 
requirements apply to truck shipments of high level and route-restricted quantities of radioactive 
materials. However, certain states address low-level radioactive materials. 

The following is the current status of pre-notification requirements for truck and rail shipments. 

8.3.1 Colorado 

Notification is not required nor requested by Colorado for rail shipment of LLRW. A hazardous 
materials permit is required for placarded loads transported by truck. 

8.3.2 Illinois 

Notification is not required nor requested by Illinois. 

8.3.3 Indiana 

Notification is not required nor requested by Indiana. 

8-2 Rev. No.: C 



8.3.4 Kansas 

Notification is not required nor requested by Kansas. * 0163 

8.3.5 Missouri 

Notification is not required nor requested by Missouri. 

8.3.6 Nebraska 

The state of Nebraska requests a courtesy notification to the Hazardous Materials Coordinator, Nebraska 
State Patrol, before truck shipments enter the state. 

8.3.7 Nevada 

Nevada reauires a Hazardous Material Permit from the Nevada Highway Patrol for truck shipments. 
Nevada also requires that vehicles transporting radioactive materials be inspected. A minimum of 4 hours 
and a maximum of 72 hours advance notification is required before entering the State with radioactive 
materials. DOE’S subcontractor at the NTS must also be notified of incoming shipments prior to arrival. 

However, Nevada’s rules governing radioactive waste transportation are under revision; this issue must 
be reviewed before shipment of LLRW to the NTS. 

.. 
Notification is not required nor requested for shipments of LLRW by rail. 

8.3.8 - Ohio 

The State of Ohio requires highway transporters of radioactive waste to register with the Ohio Public 
Utilities Commission prior to transport. 

8.3.9 Utah 

Notification is not required nor requested by Utah. 

8.3.10 wVo min q 

Wyoming requires a permit to be obtained from the Wyoming Department of Transportation as well as 
the payment of an emergency response fee for shipment of radioactive materials by truck. There is no 
equivalent permit for rail. 
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Terry Hagen, MS65-2 
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DOE DE-AC2S-920R21972 

Department o f  
Transportation Requirements 
For Shipment o f  OU1 Waste 
Via Rail 

*1 Mike Jannelli, MSS2-1 
Thurle Moss, MS52-1 
Gerry Mot1 , MSSO 
Wm. Weddendorf, MS52-1 

.- ,=.. 

SUMMARY 

Operable Unit 1 material complies with Department of Transportation (DOT) 
regulations such that fully loaded, lined, covered gondola cars may be used 
for transportation. 

DISCUSS ION 

The selected remedy for Operable Unit I as presented in the Final Operable 
Unit 1 Record of Decision is excavation of the waste pit contents, waste 
processing and treatment by thermal drying, and off-site disposal at a 
permitted commercial disposal facility. The current operational scenario for 
off-site shipment includes packaging the dried waste into line4 gondola cars 
(polyethylene-type bag liners) and the application o f  a hard cover to the 
gondol as. 

Concerns related to transportation of OU1 material have been identified during 

meets the DOT definition of low specific activity (LSA) material; this 
designation directly effects the type of packaging that may be used for 
transport and the permissible quantity of material per package. Packaging and 
quantity requirements must be defined prior to designing operational storage 

’ .preliminary design planning. One primary concern has been whether OU1 waste 

- ? !  
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and loading facilities on-site; and preparing for shipment off-site, and off- 
loading. 

The following h;s been prepared to identify the Department of Transportation 
requirements associated with shipment of OU1 material via rail. 
through 3 address the designation o f  OU1 material as low specific activity 
( L S A ) .  The rerzining items have been identified as items which must be 
considered during design and operation; however, items 1 through 3 must have 
concurrence prior to addressing items 4 through 10. 

Steps 1 

The Hazardous Mgterial s Transportation Act (HMTA) and amendments are the major 
transportation re1 ated statutes affecting the DOE. Hazardous materials 
regulations are subdivided by function into four basic areas: (1) procedures 
and/or policies - 49 CFR 101, 106-7; (2) material designations - 49 C F R  Part 
172; ( 3 )  packaging requirements - 49 CFR 173, 178-180; and (4) operational 
rules - 49 C F R  Parts 171, 173-7. Ten steps [Lion Technologies, Inc. Hazardous 
Materials Transgortation: Mandates, Strategies, and Options, 19911 to consider 
for transportins hazardous materials in accordance with these requirements are 
shown below. Sceps 1 through 3 address the LSA concern described above. 
Steps 4 through 9 identify additional requirements to consider during remedial 
design planning, and Step 10 discusses anticipated changes in future DOT 
requirements. 

FEY ITEMS: LSA ISSUES 

1. Classification - Is it a hazardous material? 49 C F R  171.8 

Radioactive materials (even if they are mixed wastes) are hazard class 7 
as defined under 49 CFR 172.101. Likewise, OU1 materials are considered 
hazard class 7. (see 49 CFR 173.403 for definition of radioactive 
materi a1 ) 

2. Naming - 49 C F R  172.101 provides information on selecting a proper 
shipping name for the material. 
classifies those materials which the DOT has designated as 
hazardous materials for transportation. Part 172 also 
prescribes the requirements for shipping papers, package 
markings, labeling, and transport vehicle placarding 
applicable to the shipment and transportation of those. 

Part 172 lists and 
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hazardous materi a1 s .  

The proper shipping name for OU1 material is "Radioactivt material, low 
specific activity, n.0.s." or "Radioactive material, LSA, n.0.s.". 

3 .  Packaging - 49 CFR 173, Subpart I provides requirments for packaging 
radioactive shipments; 49 CF2 178 Specifications for 
Packagings; and 49 CFR 179 Specifications for Tank Cars 

The requirements for meeting the definition of LSA are provided in 49 
CFR 173.403 (Attachment 1). Attachment 2 presents the calculations used 
to support the designation of OUl material as LSA. 
requirement is calculation of the "sum-of-the-factions"; that is, for 
each radionuclide present in the waste, the summation of all 
radionuclides divided by the LSA limit for each radionuclide (as defined 
in 49 CFR 173.403(n)) must be less than or equal to one. Attachment 2 
includes the sum-of-the-fractions calculations for each waste pit :using 
both current and proposed A2 values. 
173.435. Proposed changes to DOT regulations include revisions to some 
of the promulgated A2 values) Based on the analyses presented in 
Attachment 2, all waste pit material meets the sum-of-the-fractions 
requirement both for current and propose4 A2 values. 

Part of the LSA 

(A2 values are g i v a  in 49 CFR 

Once a material has been designated LSA, 49 CFR 173.425 identifies three 
potential methods for containerization: 1) DOT Type 7 A  containers; 2) 
strong tight containers; or 3) bulk unpackaged. The requirements for 
each o f  these methods are included as Attachment 4. A lined gondola car 
with a hard cover, the currently planned shipment mode for OU1 waste 
material, is consistent with the strong tight container option defined 
in 49 CFR 173.425(b) and the Special Handling Requirements for Class 7 
(radioactive) materials in 49 CFR 174.700. 

ADDITIONAL STEPS TO CONSIDER 

4. Marking and Label ing - 49 CFR 172.300/.400 - Marking requirements, 
general markings, additional markings, hazard 
class labels, additional labeling 

5. Preparing Shipping Papers - 49 CFR 172.200 - General entries, basic -* -a 
obii& P s w O 3 4  11 l / m u l  
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DOT descriptions, additional descriptions, 
cert i ficat ions 

6. Providing and Using Placards - . 49 CFR 172.500 - Applicability of 
Pl acarding Requirements 

7. Loading, Moving and Unloading - 49 CFR 174-177, Carriers (Part 174 - 
Rail) - Hazardous materials 
carri ers ’ rul es 

Part 174 identifies the general operating requirements for shipment of 
hazardous materi a1 s vi a rai 1. These operating requi rements i ncl ude 
hand1 ing and loading procedures, placarding, inspections, etc. Part 
174, Subpart K specifically out1 ines requirements for shipment of 
radioactive materials via rail. 

8. Incidents b Emergencies - 49 CFR 172.600, 49 CFR 171.15-.16, 40 CFR 
302 - Emergency Preparedness, DOT written 
reports, DOT emergency reports, EPA 
reports 

49 CFR 106-107 - Limited quantity and rule 
exclusions, applications for and party to 
exempt i on 

9. Re1 iefs and Exemptions - 

REVISIONS TO DOT REGULATIONS 

10. Keeping up With Changes. 

Discussions with DOT suggest that to maintain compliance with transportation 
regulations, current and future, DOT and International Atomic Energy Agency 
(IAEA) standards should always be considered when planning for radioactive 
material shipments. A draft revision of the IAEA regulations has been 
published for review and comment; and DOT revisions are anticipated in the 
Spring of 1996. 

DLZ : rjd : d j w  
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5 3 7 3  . 4 0 3  

(n) LC'J 
fgllowinq: 

s p e c i f i c  aczivity Liaterial ( L s ~ )  mezns E:.;/ o f  c::ea 

9 0163 
(1) Uraniun cr  thcrFm o r z s  and physical cr c:ie=lzal 

czncefitrztes of those cres. 

(2) Unirradictsd nzz-zral c r  deg'leta~ 'urzniun o r  cnirrzfiated 
nztxal thorium. 

cszczntzation dces nc= excee2 5 . 0  millicuries pez rilliter. 
(3) Tritim cxide ir. aquesas solutions provide< =ke 

(4) Material i n  whiz:? the radioactivity is essazzially 
u i f o r s l y  distzi5ute~ 2nd in which t h e  estinated z*;szage 
csncentration of c o n t a z t s  does not excszd: 
( 4 8  FX 31214, J u l y  7, 1983, effective July 1, 1983: 

(i) 0.0001 mlllicario- per gram of radionuclides f o r  which the 
A:2 quantity is not mcz'l- than .OS curie; 

(ii) 0 . 0 0 5  mlllic=lrle per qzzm of radionuclides far whlcS the 
A:2 quantity is more tkan .05 curie, but not more tkzn 1 cxrie; 
cr 

(iii) 0.3 millicurie- per gram of radionuclides f z r  whic:? the 
Ah2 quantity is more tkan 1 curie, 

(5) Objects of nonrzdioactive material externally conttainated 
with radioactive material, provided that tbe radiozczive Eaterial 
is n o t  readily dispersijle and the surface contamimtion, when 
averaged over an area of 1 square meter, does not exceed 0.0001 
millicurie (220,000 disintegrations per minute) per squars 
centimeter of rzdionuclides for which Lhe AA2 quanzlcy is n o t  
mare than - 0 5  cxie, o r  0.001 millicxie (2,200,oOC 
disintegations per mixute) per square centimeter fx other 
radionuclides, 
[48 FR 13431, Much 31, 19831 

Copyright 1995 The Buraau of National Affairs, Inc. 
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Step I Step 2 
i 
I Step 1 Step 3 Step4 0 1 6 3 -------------I --------- .--_---------------__---_ ..- I NValue LSAlhit MaxHit Max Hit Sum of F a d o n s  

(mCi1g) ---- -- I (mC'J9) @ C W  
f ----- 
I 

Nep tunium - 237 I 
Plutonium- 238 I 
Plutonium-239140 I 
Aadium-225 I 
Radium-223 I 
Ruthenium - 1 (X I 
S trontim-90 I 
Technetium- 99 I 
Thorium -228 I 
Thorium -230 I 

Uanium-234 I 
Uranium-235 1 
------- 1 --- 

10 0.3 1.1 0.00000000 11 0.0000000037 
0.005 o.coo1 0 0 .  0 
0.003 0.0001 0 0 0 
0.002 0.0001 0 0 0 
0.05 o.oco1 100 0.0000001 0.001 
0.05 0.0001 41 0.000000041 0.000c1 

7 0.3 0 0 0 
0 .000001~  0.4 0.005 7.7 0.0000000077 

25 0.3 15 0.00000001 s o.ooooocc4 
o.ooa o.coo1 790 0.00000079 0.0079 
0.003 0.0001 5300 0.0000055 0.05; 

0.3 490 0.00000049 0.000001€323 
0.1 0.005 1200 0.000001 2 0.00024 
0.2 0.005 260 0.00000026 0.000052 

0.3 16000 0.00001 6 0.000053323 

@:TOPE 
Casium-137 

Thorium-232 I unlimited 

Uranium-238 I unlimited ----- -- 
0.0656s'~sc'03 Ste? 5 

2. L1 -1 --- ---- ------- 
WASTE PIT 1 I 

I 
I &Value (mc'ig) @Cl/g) (mCW .- 
1 

Cesium-137 I 
Neptunium-237 I 
Plutonium - 238 I 
Pfutonium-P9/40 I 
Radium- 226 I 
Radium-228 I 
Ruthenium-1OG I 
Strontium-50 I 
Technetium-99 I 
Thorium-228 I 
Thorium-230 I 
Uranium -234 I 
Uranium -235 I 

I 

---- 

_- 
step 1 step 2 Step 3 Step 4 I Step 1 

*ISOTOPE I Proposed LSLimit MaxHt* M a x  Hit Sum of Fractions 

13.5 0 3  1.1 0.000000001 1 0.0000000037 
13.5 0 3  0 0 .o  

0.0054 0.0001 0 0 ' 0  
0.0054 0.0001 0 0 0 

0.54 0.005 100 0.0000001 0.00002 
1 .oa 0.3 41 0.000000041 0.0000001367 
5.4 03 0 0 0 
27 0.3 7.7 0.0000000077 0.0000000257 

24.3 0.3 15 0.000000u1s o.oooo(3oc5 
o.oioa 0.m1 790 0.00000079 0.0079 
0.0054 0.0001 5500 0.0000055 0.053 

0.3 490 0.00000049 0.0000016333 
0.027 0.0001 1200 0.000001 2 0.012 
0.027 0.0001 260 0.00000026 0.0026 

0.3 16000 0.00001 6 0.0000533333 

Thorium-232 I unlimited 

Uranium-238 I unlimited 

U.S. Department of Energy, 19% 'Remedial Investigathn Report 
0.0175751827 Step 5 

-- 

far Operable Unit 1,' E Y P ,  DOE, FFO, M. Ohio, Tables 4-1.1 to 4-1.8. 

Step 1 : Deternuhe the A 2  value for each radiinudde (49 CFR 173.435) 
Determine the LSA limit for each adonuclide (49 Cm 173.403(n)(4)) 

= Step 2/3: Cakuhte net weight in gramr, calcuhte mCigram 
. m S t e p  4: Perform 'Sum of the Fractions'by 

dividing mCi/g by LSA hit for each radionuclide 
Step 5: Add ad answers from Step 4; 

If kiss than or equal to 1.0 == LSA 
If greater than 1 .O. = = NOT LSA 

> -- 
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__________-I ---------------------------------------- 
WAS= ?IT 2 I 

--I -- - --------------------__II 

Step 1 step 2 Step 3 Step C 1 Step 1 ------- 
ISOTGFE I A2Value LSALjmt M a x H i t '  Max Hit Sum of Fractions 

(mCilg) ------------------- I (mCV9) @Ci/g) -- -1 -- 
Ces;um -137 I 
Nestunium-237 I 
Plutcnium - P 8  I 
Piutcnium-P9/40 I 
Raaium-226 I 
Raaium-228 I 
Rutf-hum-106 I 
Strcntium- 90 I 
Tecnnetium-99 I 
Thcrium -228 I 
Thonum-230 I 

Uanium-234 I 
Uranium-235 I 

I 

10 0.3 3.6 0.0000000036 o.occoooo12 
0.005 o.Ooo1 0 0 0 
0.003 o.Oo0 1 0.1 1.000000E-10 0.000001 
0.002 0.m1 0.6 0.0000000006 0.000006 
0.05 o.oO01 950 0.00000095 0.0095 
0.05 o.OoO1 440 0.00000044 0.0044 

7 0.3 11 0.0c0000011 o.ooocooo367 
0.4 0.005 4 0.000000004 o.cooooo8 
25 0.3 620 0.00000062 0.000c020667 

0.008 o.Ooo1 700 0.0000007 0.007 
0.003 0.0001 lac0 0.000001 8 0.018 

0.3 340 0.00000034 0.000c011333 
0.1 0.005 18000 0 .oooo 1 8 0.0036 
0.2 0.005 8800 0.0000088 0.00176 

0.3 18000 0.000018 0.00006 

Thonum -232 I unlimited 

Uranium-238 I unlimited ----- ---- 
0.04Z310487 Step 5 

---- 

-- 
WASTE ?IT 2 

ISOTOPE 

Cesium-137 
Neptunium-237 
Plutonium-238 
PIutonium-a/40 
Raaium-226 
Radium-228 
Ruthenium-106 
Strontium-90 
Technetium-99 
Thorium-= 
Thorium-230 
Thorium-232 
Uanium-234 
Uranium-235 
Uanium-238 - 
U.S. Department d 
for Operable Unit 1 

----------------- 
Step 1 Step 1 step 2 Step 3 Step 4 

a Pmpotod Whit M a x H i i '  M a x  Hit Sum of Fractions 
A2 Value (rnCiig) @ W )  (mCW 

135 0.3 3.6 0.0000000036 0.00000001 2 
135 0.3 0 0 0 

0.0054 o.OoO1 0.1 1.000000E- 10 0.000001 
0.0054 o.Ooo1 0.6 0.0000000006 0.000006 

o s  0.005 950 0.00000095 0.00019 
1.08 0.3 440 0.00000044 0.0000014667 
5.4 0.3 11 0.00000001 1 0.0000000367 
27 0.3 4 o.oooooom4 0.0000000133 

24.3 0 3  620 0.00000062 0.0000020667 
0.0108 o.Ooo1 700 0.0000007 0.007 
0.0054 0.0001 1800 0.0000018 0.018 

unlimited 0.3 340 0.00000034 0.000001 1333 
0.027 o.Ooo1 18000 0.000018 0.18 
0 . W  0.0001 8800 0.0000088 0.088 

0 3  18000 0.000018 0.00006 unriited - 
02932617287 Step 5 

lw, 19% Remadial lnved*gat*on Report 
EMP, DOE. Ffo, fernaid, Ohio, Tables 4-1.1 to 4- 1 .a. 

Step 1 : Determine the A2 value fw each ndionudide (49 CFR 173.435) 
Determine the LSA limit for each adonuclide (49 CFR 173.403(n)(4)) 

Step 2/3: Cakuhte net weight in gramt; calculate mCigram 
Step 4: Perform %urn of the Fraction3 by 

dividing mCVg by LSA rvna for each radionuclide 
Step 5: Add all answers from Step 4; 

If lass than or equal to 1.0 == LSA 
If greaber than 1 .O, = = NOT IS 
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--------------I --------------- _-------------------- 
WASTE FIT 3 I 
------- -1 ------- ----------------------- 

I (mWg @ C W  
----a -1 ------ 

I Cesium-137 
Neptunium-237 . I 
Plutonium-Z38 I 
PIutonium-ZW40 I 
Radium-226 I 
Radium-228 I 
Ruthenium - 106 I 
Strontium-90 I 
Technetium- 99 I 
Thorium-228 I 
Thorium-230 I 

Uranium-234 I 
Uranium-235 I 

1 

S t q  I Step 2 Step 3 Step 4 - I Step 1 

I A2Value LSALrnit MaxHA* Max Hit 2um of  Fac!ions 
0 1 6 3  

(rnCi/g) --------------- 
10 0.3 0 0 0 

0.005 o.cco1 2.1 0.000000co21 . 0.000021 
0.003 o.cco1 0.98 o.ooooooco1 0.0000098 
0.002 o.cGo1 14 0.00000001 4 0.0001 4 
0.05 0.c001 450 0.00000045 0.0045 
0.05 o.coo1 240 0.00000024 0.0024 

7 0.3 0 0 0 
0.4 0.ms 5.2 0.000000~52 0.00000104 
25 0.3 1100 0.000001 1 0.00CG036Go7 

0.008 0.0001 820 0.00000082 0.0082 
0.003 o.cw1 12000 0.00001 2 0.1 2 

0.3 400 0.0000004 O.OOC0013333 
0.1 0.cos 990 0.00000099 0.0001 98 
0.2 0.005 52 0.000000052 0.0000104 

0.3 1700 0.0000017 0.00c0056507 

am 

Thorium -232 I uniirnited 

Uranium-238 I unlimited ------------- 
0.135430Sfl67 Step 5 

-- 

-I----------- 

.I ., -1 - 
WASTE ?IT 3 I 

1 

I MValue (mCig) WV9) ( m W )  
I 

Cesium - 137 I 
Neptunium-237 I 
P lutonium-238 I 

Radium-226 I 
. Radium-228 I 

Ruthenium-106 I 
Strontium-90 I 
Technatium -49 I 
Thorium-228 I 
Thorium-230 I 
Uranium-234 I 
Uranium-235 I 

I 

---- 
Step 1 step 2 Step 3 Step 4 I Step 1 - 

ISOTOPE I Prcposed L S A I h i t  M w H P  Max Hit Sum of Frac!ions-”. 

- 
I- 

135 0.3 0 0 0 
135 0.3 2.1 0.0000000021 0.000000007 

0.0054 o.oco1 0.98 o.oooooom1 0.0000098 
0.0054 o.coo1 14 0.00000001 4 0.00014 

0.54 0.005 450 0.00000045 0.00009 
1.08 0 3  240 0.00000024 0.0000008 
5.4 0.3 0 0 0 
27 0 3  5.2 0.0000000052 0.0000000173 

243 0.3 1100 0.000001 1 0.0000036667 
0.01 08 o.ooo1 820 0.00000082 0.0082 
0.0054 0.m1 12000 0.00001 2 0.12 

0.3 400 0.0000004 0.0000013333 
0.027 O.OOO1 990 0.00000094 0.0099 

o.Ooo1 52 0.000000052 0.00052 0.027 
0 3  1700 0.0000017 0.000005~67 

P lutonium-P9/40 I 

Thorium-232 I unlimited 

Uranium-238 I unlimited - 
0.138871291 Step 5 

- 
U.S. Department of Energy. 19% Remedii Invedgathn Report 
for Opeable Una 1 (. EMP, DOE, FFO, Femald, Ohio. Tables 4-1.1 to 4- 1.8. 

Step 1: Determine Ute A 2  value for each radionudide (49 CFR 173.435) 
Determine the Lsx limit for each acbnuciide (49 C m  173.403(n)(4)) 

Step 2/3: Cakuhte net weight in grams: calculate rnCiigram 

d‘iiding mCVg by LSA T i i t  for each radiondide 
Add afl answers from Step 4; 
If less than or eqwl to 1.0 == LSA 
If greater than 1.0. == NOT LSA 

\+: *Step 4: Psrfonn 5urn of the Fractions‘by 

Step 5: 



_ - _ _ _ _ _ _ . - _ _ _ _ _ _ I  ----. -----.--- -i--- ---------------- - ----------------- 

4 --------------I ---------.--- ----- -------.------------------------ 

----------- 1 -------------- --i ------------------------- 
Cesium-t37 . I 10 0.3 0 0 0 

O.OC5 O.P,OOl 0.4 0.0000000004 O.GOQo04 
0.003 o.coo1 0 . 5 .  . 0.0000000005 o.ocwo5 

. 0.002 O.GGO1 0.4.- 0.0000000004 O.COW04 

Neptunium-237 
Plutonium -238 
PIutonium-239/40 I 

0.05 o.cooi 53:: .: 0.00000005 0.0005 
0.05 o.coo1 100'::- 0.00000014 0.0014 

Radium -226 I 
Radium -228 I 

0.4 0.005 140 . 0.00000014 O:COW29 
Ruthenium-1 06 I 

25 0.3 230.-:.. . .  0.00000023 O.OOWC07667 
Strontium-90 I 

0.008 O.CGO1 2 S 0 '  .. 0.0000025 0.025 
Technetium -99 I 

0.003 O.GOO1 1 8CO 0.000001 8 0.01 8 
Thorium -228 I 

0.3 840 . 0.00000084 O.OC00028 
Thorium -230 I 

0.1 0.005 41 00 . O.OOW041 0.00082 
0.2 0.005 920 1 0.00000093 0.0001 86 

Uranium -234 I 
0.3 42000 . . 0.000042 0.0001 4 

Uranium-235 I 
----------- 1 ------ ____---------------------------- 

StE7 1 Step 2 . -  Step 3 Step 4 
1 tr . WASTE .=IT 4 I 
* n  r' . *.' ,' I Step 1 

ISOTOPE I A2 Value LSA Lmit Max Hit Max Hit %m of Frac:ions 
I (mC;ig (PCJld (mCi/g) 

I. 
. 7  0.3 '0.. T i .  . 0 0 

Thorium -232 I unlimited 

Uranium-238 I unlimited 

0.04€0805887 Step 5 

a 
-------I------ I ------- ---- - ------------------------------- 
WASTE FIT 4 I 

step 1 Step 2 Step 3 Step 4 I Step 1 
I -  
I A2Value (mCig) (Pew (mCi/g) 

------------------------- ---------- 
Max Hit Sum of Fractions ISOTOPE I Proposed LSALimit MaxHit' 

------- --I ---- ---------------------- 
13.5 0.3 0 0 0 
13.5 0.3 0.4 O.OOWOO0004 0.000000001 3 

Cesium - 137 I 
O.GO0005 

Neptunium-237 I 
0.0054 a m i  0.4 O.OOWOO0004 0.000004 

Plutonium -238 I 
P!utonium-239/40 I 

0.54 0.005 50 0.00000005 0.00001 
1.08 a 3  140 O.OON0014 0.0000004667 

Radium -226 I 

5.4 0.3 0 0 0 
Radium -228 I 

27 0.3 140 0.00 WOO14 o.oooGoo4667 
Ruthenium - 1 06 I 

24.3 a 3  230 0.00 000023 0.0000007667 
Strontium -90 I 

0.01 08 aoooi 2500 0.0000025 0.025 
Technetium-99 I 

0.0054 0.0001 1800 0.000001 8 0.01 0 
Thorium -228 I 
Thorium -230 I 
Thorium-232 I unlimited 0.3 840 0.00000084 0.0000028 

0.027 aoocn 41 00 0.0000041 0.041 
0.027 0.0001 930 0.00000093 0.0093 

Uranium-234 I 
Uranium -235 I 
Uranium-238 I unlimited 0.3 42000 0.000042 0.0001 4 

0.0054 0.0001 0.5 0.0000000005 

---------- ---------- I -- e----- 

0.0934635013 Step 5 
U.S. Department of Energy, 1994c. Remedial Investigation Report 
for Operable Unit 1 ,' FEW, DO€ FFO, Femald Ohio, Tables 4-1.1 to 4-1.8. 

Step 

Step 
Step 

1 : 

2/3: Calculate net weight in grams; calculate mCiigram 
4: 

Step 5: 

Determine the A2 value for each radionuclide (49 CFR 173.435) 
Determine the LSA limit for ea& radionuclide (49 CFR 173.403(n) (4)) 

Perform 5um of the Fractions'by 
dividing mCVg by LSA limit for each radionuclide 
Add all answers horn Step 4; 
If less than or equal to 1 .O = = LSA . 
If greater than 1 .O. = = NOT LSA 

;5 . ', ;'. 
O O I t 4 Z  . 



-----_------- 1 -------------- ------------------------ 
WASTE FIT 5 I 
------- I -------- ------------------ 
ISOTC i E I A2Value LSALimit MaxHit' Max Hit Sum of F:a&ons 

Cesium - 137 I 
Neptunicm-237 I 
Plutonium-238 I 
Plutonium-239/40 I 
Radium-226 I 
Radium-228 I 
Ruthenium- 1 CE I 
Strontium -90 I 
Technetium - 99 I 
Thorium -228 I 
Thorium-230 I 

Uranium -234 I 
Uranium-235 I 

I 

Step 1 Step 2 Step 3 Sto: 2 I Stop 1 

I (mCi/g) @ C W  

0165 
(mCi/g) -------------- ea ---- -1 -------- 

10 0.3 78 0.000000078 0.~~000026 
0.005 0.0001 46 0 . 0 0 0 0 0 0 ~  0.00046 . 
0.003 0.0001 4.4 0.0000000044 0.000044 
0.002 0.0001 13 0.00000001 3 0.00013 
0.05 0.0001 150 0.00000015 0.0015 
0.05 0.0001 39 o.ooooooQ39 0.00039 

7 0.3 33 0.0000000033 0,c~:000011 
0.4 0.005 31 0.000000031 0.:000062 
25 0.3 3000 0.000003 0.00001 

0.008 0.0001 44 0.00000004;5 0.00044 
0.003 0.0001 8500 0.0000085 0.085 

0.3 55 o.ooooooQ5s O.OCCf001833 
0.1 0.005 1300 0.0000013 0.00026 

0.3 1200 0.000001 2 0.000004 

Thorium-232 I unlimited 

0.2 0.005 79 0.000000079 o .:oooi sa 
Uranium-238 I unlimited --------------- 

0.0EE04543 Step 5 
------ 

- ----------------- I -- 
WASTE FIT 5 I I Step 1 

I 
I Prcpossed LSALimit MaxHit* 
I A2 Value (mCr/S) @C'W W V g )  
1 

Cesium-137 I 
Neptunium-237 I 
Plutcnium - 238 I 

Radium-226 I 
Radium-228 I 
Ruthenium- 106 I 
Strontium-90 I 
Technetium- 99 I 
Thorium-228 I 
Thorium-230 I 

Uranium-234 I 
Uranium-235 I 

I 

--- 
step 1 step 2 Step 3 S t q  4 -.- - - 

e 

Max Hit Sum of Frictions 

--- 
13.5 0.3 78 0.000000078 o.ccoooo2s, 

0.0054 0.0001 4.4 0.00000000~ 0.000044 
0.0054 0.0001 13 0.00000001 3 0.00013 

0.54 0.005 150 0.00000015 0.00003 
1.08 0.3 39 0.000000039 O.CC000013 

0.0cc000011 5.4 0.3 3.3 0.0000000033 
27 0.3 31 0.000000031 0.00cc001033 

24.3 0.3 3000 0.000003 0.00001 
0.0108 0.0001 44 0.000000044 0.00044 
0.0054 o.ow1 asoo 0.0000085 0.085 

0 3  55 0.000000~ 0.0000001 833 
o.on 0.0001 1300 0.0000013 0.013 
0.027 0.0001 79 o.oooooo(379 0.00079 

0 3  1200 0.000001 2 0.000004 

0.0,aaSS8841 

* lSOTOFE 

135 0.3 46 0.000000046 O.OGCC001533. 

Plutonium-P9/40 I 

Thorium432 I unlimited 

Uranium -238 I unlimited 

U.S. Department of Energy, 19% Vemedii Investigation Report 

-- 
for Operable Unit 1,' FEMP, DOE, FFO, Femald, Ohio, Tables 4-1.1 to 4-1.8. 

step 5 

Step 1: Determine the A2 value for each adionudide (49 Cm 173.435) 
Oetemine the LsA limit for each radonucfide (49 Cm 173.403(n)(4)) 

Step 2/3: Cakulate net weight in grams: calcuhte mCi/gram 
Step 4: Perform 'Sum of the Fraction9 by 

dividing mCVg by LSX Gml for each radionucfide 
Step 5: Add all answers from Step 4; 

If less than or equal to 1 .O = = LSA 
If greater than 1 .O, = = NOT LSA 



A __-____-- I ---------- --- 
WASTE FIT 6 I 
.---------f ------ ------------------- 
I SOT0 PE I A2Value LSAurnit MaxHit '  Max Hit dum of Fractions 

------------------------- 
Step 1 Step 2 Step 3 Step 4 I Step 1 

I (rnCi/g) @W) 
., 

(mC Vg) ------------ --I -------- ----- 
10 0.3 31 0.000000031 0.0000001033 

0.005 o.coo1 3.6 0.0000000036 0.000036 . 
0.003 0.0001 1.4 0.000000 00 14 0.000014 

0.0001 15 0.00000001 5 0.00015 0.002 
0.05 o.coo1 4.9 0.0000000049 0,000049 
0.05 0.0001 190 o.oocooo19 0.0019 
7 0.3 0 0 0 

0.4 0.005 5.1 0.0000000051 0.00000102 
0.3 160 0.00000016 0.0000005333 25 

0.008 0.0001 1.7 0.0000000017 0.00001 7 
0.003 0.0001 62 0.000000062 0.00062 

0.3 1.2 0.0000000012 0.000000004 
0.1 0.005 5300 0.0000053 0.00106 
0.2 0.005 1800 o.oooooia 0.00036 

0.3 29000 0.000029 0.0000966667 

Cesium-137 I 
Neptunium - 237 I 
Plutoniurn-P8 I 
Plutonium-239/40 I 
fiadium- 226 I 
Radium- 228 I 
fiuthenium- lo6 I 
Strontium-90 I 
Technetiurn- 99 I 
Thorium-228 I 
Thorium -230 I 

Uranium-234 I 
Uranium-235 I 

I 

Thorium-232 I unlimited 

Uranium -238 I unlimited ----- -I- 

0.0043043273 Step 5 
-- 

----- -I ---- --- ------- 
WASTE PIT 6 I 

I 

I A2 Value (rnCVg) @CW (rnCV9) 
1- 

Step 1 step 2 Step 3 Step 4 I Step 1 

ISOTOPE I Proposod LSALhit M a x H i t *  Max Ha Sum of Fractions 

13.5 0.3 31 0.000000031 0.0000001033 

0.00% 0.0001 1.4 0.0000000014 0.000014 
0.0054 0.0001 15 0.00000001 5 0.00015 

0.54 0.005 4.9 0.0000000049 0.00000098 
1.08 0.3 190 0.00000019 0.0000006333 
5.4 0 3  0 0 0 
27 0.3 5.1 0.0000000051 0.000000017 

24.3 0.3 160 0.00000016 0.0000005333 
o.oioa o.oo01 1.7 0.0000000017 0.00001 7 
0.0054 0.0001 62 0.000000062 0.00062 

0.3 1.2 0.0000000012 0.000000004 
0.027 0.0001 5300 0.0000053 0.053 
0.027 o.Ooo1 iaoo 0.0000018 0.01 8 

0.3 29000 0.000029 0.0000966667 

13.5 03 3.6 0.0000000036 . 0.000000012 
Cesium-137 I 
Neptuniurn-237 I 
Plutoniurn-B8 I 
PIutoniurn-P9/40 I 
Radium0226 I 
Radium-228 I 
Ruthenium-l(Xi I 
Strontium - 90 I 
Technetium - 99 I 
Thorium-228 I 
Thorium-230 I 

Uranium-234 I 
Uranium-= I 

I 

Thorium - 232 I uniirnited 

Uranium-238 I unlimited - 
0.0718999497 Step 5 

U.S. Department of Energy, 19% 'Remedial investigation Report 
for Operable Unit 11. FEMP, DOE, FFO, Fernaid, Ohio, Tables 4-1.1 to 4- 1.8. 

Step 1: Determine the N value for each radionuclide (49 CFR 173.435) 
Determine the LSA limit for each adionucffde (49 CFR 173.403(n)(4)) 

Step 2/3: Calcuhte net weight in grams: cakuhto mCi/gram 
Step 4: Perform 5 u m  of the Factions'by 

dividing rnCVg by LSA limit for each radionuclide 
Step 5: Add all answers from Step 4; 

If less than or equai to 1.0 == LSA 
If greater than 1 .O, = = NOT LSA 



__----____-----I -------------- -- -~----------------------- 
2um PR I 
--_.----,_-----I -------------- ------------------------- 

----- -1 ------------- 
Casium-137 I 
Neptunium- 237 I 
Fiutonium- 238 I 
Flutonium-239/40 I 
Kadium-226 1 
Radium-228 I 

- 0 1 6 3  
stap 1 Step 2 Step 3 Stas c 1 Step 1 

. __ ISOTOPE I A2Value LSALimit MwHit *  Max Hit f m  of Factions 
(mCV!3) ----------------- I (mCW @cud 

10 0.3 0 0 0 
0.000006 0.005 0.0001 0.6 0.0000000006 

0.003 0.0001 0.5 0.0000000005 0.000005 
0.002 0.0001 0.4 0.0000000004 0.000004 
0.05 0.0001 39 0.000000039 0.00039 
0.05 0.0001 10 0.00000001 0.0001 

7 
0.4 
25 

0.008 
0.003 

0.1 
0.2 

RuUmium- 106 I 
Strontium - 40 I 
TecSnetium-99 I 
Tnorium-228 I 
Thorium-230 I 
Uanium-234 I 
Uanium-235 I 

Thorium-232 I uclirnited 

Uranium-238 I uniimited - 1- -- 

0.3 
0.005 

0.3 
0.0001 
0.0001 

0.3 
0.005 
0.005 

0.3 

0 
0.5 
64 

900 
4500 

41 0 
1700 
100 

2000 

0 
0.0000000005 
0.000000~4 

0.0000009 
0.0000045 

0.00000041 
0.0000017 
0.0000001 
0.000002 

,-- -- 

0 
o.cooooo1 

O.OOCC002133 
0.009 
0.045 

0.0OCC013607 
0.00034 
0.00002 

O.OOCCC6CC67 

0.0548733467 Step S 
--- 

- ---------------- I -- 
Eurn Pit I 

I 
I A 2  Value ( m C 9 )  @C'W (mCi/g) 
1 -  

--- 
Step 1 Step 2 Step 3 Step 4 I Step 1 

I --- *--- ISOTOPE I Proposed LSALimit MaxHit' Max Hit Sum of Fractions 

13.5 0.3 0 0 0 
13.5 0 3  0.6 0.0000000006 0.00c000002 

Casium- 137 I 
0.0054 0.0001 0.5 0.0000000005 0.000005 

Neptunium-237 I 
0.0054 0.0001 0.4 0.0000000004 0.000004 

P!utonium- 238 1 
P!utonium-239/40 I 
Radium-226 , I 0.54 0.005 39 0.000000039 0.0000078 

1.08 0.3 10 0.00000001 o.oooooo(x333 
5.4 0 3  0 0 0 

Radium-228 I 
27 0 3  0.5 0.0000000005 0.0000000017 

fi uthenium- 1 06 I 
24.3 0.3 64 0.000000064 0.00000021 33 

Strontium-40 I 
0.01 Os 0.0001 900 0.0000009 0.009 

Technetium-99 I 
0.0054 0.0001 4500 0.0000045 0.045 

Thorium-228 I 
0.3 41 0 0.00000041 0.0000013667 

Thorium-230 1 
: 0.027 0.0001 1700 0.0000017 0.017 

0.027 o.ooo1 100 0.0000001 0.001 
Uanium-234 I 

0.3 2000 0.000002 0.0000065667 
Uranium-23S I 

I 

$3 

Thorium-232 I unlimited 

Uranium438 1 unlimited 

U.S. Oepartment d Energy, 19% 'Flemedii Investigation Report 
0.072025C837 Step 5 

- 

for Opetable Unit 11. FEMP, DOE. M, Femald, Ohio, Tables 4-1.1 to 4- 1.8. 

Step 1: Oetem'ne the A2 value for each radionudide (49 CFi3 173.435) 
Determine the LSA limit for each radonudide (49 Cm 173.403(n)(4)) 

Step 2f3: Cakuhte net weight in gams; cakubte mCilgram 

dividing mCi/g by LSA lima for each radionuclide 
Add all a n k n  from Step 4; 
If less than or equal to 1.0 == LSA 
If greater than 1 .O, = = NOT LSA 

.- - - a S t e p  -_ 4: Perform 5um of the Fractions' by 

Step 5: 

O(PalP44 



------- I ---------.------ ----- ---------------- 

-1 ------------ -- -- --------- Step I Step 2 Step 3 Stop 4 
"3. C " :.ea well I 

P -: I Step 1 

ISOTOPE 

' 4  . d  --- 
I A2Value LSALimit MaxHit* Max Hit S m  of Factions 
I (mC ilg) I ----------- (mCVg) ---- @Ci/g) ---- 

10 0.3 450 0.0000004s 0.0000015 
0.005 o.Go01 22 0.0000000022 . 0.000022 
0.002 o.Goo1 . 0.49 0.0000000005 0.0000049 
0.002 0 .m1  0.54 0.0000000005 0.0000054 
0.05 0 . m 1  170 0.00000017 0.0017 
0.05 0 .m1  26 0.000000026 . 0.00026 

7 0.3 3.1 0.0000000031 0.00000001 03 
0.4 0.005 26 0.000000026 0.0000052 
25 0.3 700 0.0000007 0.0000022333 

0.008 o.oO01 56 0.000000056 0.00056 
0.003 o.cw1 5600 0.0000056 0.056 

0.3 39 0.000000039 0.00000013 
0.1 0.005 1100 0.000001 1 0.00322 
0.2 0.005 370 0.00000037 0.000074 

0.3 1600 0.0000016 0.0000053333 

Casium - 137 I 
Neptunium-237 1 
Plutcnium - 238 I 
Plutonium-PSIM 1 
Radium-226 I 
Radium-228 I 
fiuthenium - 106 I 
Strontium-90 I 
Technetium - 99 I 
Thorium-228 I 
Thorium-230 I 
Uranium-234 I 
Uranium-235 I 

Thorium-232 I unlimited 

Uranium-238 1 unlimited ----- I -- -- 
0.058860807 Step 5 

- -I ----- ------ 
Clearwell I 

I 
I &?Value (mCi/g) @W) (m cw 
I 

Cesium-137 I 
Neptunium-237 I 
Plutonium - 238 I 

zc step 1 Step 2 Step 3 Step 4 I Step 1 

ISOTOPE I Proposed LSALimit MaxHit* Max Hit Sum of Fractions 

13.5 0.3 450 0.00000045 0.000001 5 
13.5 0.3 22 0.0000000022 0.0000000073 

0.0054 o.oO01 0.49 0.0000000005 0.0000049 
0.0054 o.ooo1 0.54 0.0000000005 0.0000054 

0.54 0.005 170 0.00000017 0.000034 
1.08 0.3 26 0.000000026 0.0000000867 

. 5.4. 0.3 3.1 O.OOOOOOW31 0.00000001 03 
0.3 26 0.000000(126 0.0000000867 

24.3 0.3 700 0.0000007 0.0000023333 
0.0108 0.0001 56 o.ooooooot6 0.00056 
0.0054 o.OoO1 5600 0.0000056 0.056 

0.027 o.Ooo1 1100 0.000001 1 0.01 1 
0.027 0.0001 370 o.oooooa37 0.0037 

0.3 1600 0.0000016 0.0000053333 

Plutonium-P9/40 1 
Radium-226 
Radium-228 
Ruthenium-106 . I I* 

27 Strontium-90 I 
Technetium-99 I 
Thorium-228 I 
Thorium-230 I 
Uranium - 234 I 
Uranium-235 I 

1 

0 3  39 0.000000039 0.00000013 Thorium-232 I uniimited 

Uranium-238 I unlimited 

U.S. Department d Energy, 19% Remedial Investigation Report 
0.071313ign Step 5 

for Operable Unit 1,' FEMP, DOE, Fa,  femald, Ohio, Tables 4-1.1 to 4-1 .a. 

Step 1: Dotormine the A2 value for each adionudide (49 CFR 173.435) 
Determine the LSA limit for each radionuciide (49 CFR 173.403(n)(4)) 

Step 33: Calcuhte net weight in grams: calculate mCiigram 
Step 4: Perform %urn of the Fractions' by 

dividing mCVg by LSA limit for each adionuciida 
Step 5: Add all answam from Step 4; 

Iflassthan or equal to 1.0 == LSA 
. If greater than 1.0, = = NOT LSA 



0163 
.- 

ATTACHMENT 3 

... 



- .  

> 
5 3 7 3 . 4 2 5  Transport  requirements for l o v  s p e c i f i c  a c t i v i t y  

(LSh) r a d i o a c t i v e  m a t e r i a l s ,  

I n  ar',dition t o  o t h e r  agp l i cab le  requirenents  sy;a=ifiec! i n  t h i s  
su ' sch ; te r ,  low specif ic  a c t i v i t y  (LSA) ma te r i a l s  skall be 
t r a n s p x e d  i n  accordance w i t h  paragrapn ( a )  of t h i s  s e c t i o n ,  o r  
i f  t r z c s p c r z t d  a s  exclusive-use may be t ranspor ted  in acccrdance ..; *,-h c Fzzagra?h (b)  o r  (c) of t h i s  s ec t i cn .  

( a )  DOT Spec i f i ca t ion  7 A  (S173.350 of this subc tzg te r )  Type  A 
packase. The requi renents  of §173.412(a), ( b ) ,  ( d ) ,  and ( n )  do 
n o t  a;?ly. 

(b)  p 
u s 2  shal 
s a c t i c n  
excegctc! 

ackaged shipments of LSA mate r i a l  consignee as exclus  
1 ei-her be i n  accordance with pzragraph (2) of this 
o r  s h a l l  comply w i t h  t h e  following i n  whict  case they  

f r c 3  s F e c i f i c a t i o n  packaging, marking and label ing:  

i v e  

a r e  

(1) Mzter ia l s  must be packaged i n  s t rong ,  t i g h t  ~ a c k a q e s  so 
Cia t  there w i l l  be no leekage of r ad ioac t ive  matez iz l  undez 
cgndi t ions  normally i n c i d e n t  t o  t r anspor t a t ion ,  r. ,. '. 

(3)  External r a d i a t i o n  levels must comply w i t h  9173.441.  

( 4 )  Shipments must be loaded by consignor and unloaded by 
consiqnee from the conveyance or f r e i g h t  contained i n  which 

.+ 

:.: 
L,. 

o r i g i n a l l y  loaded. P 

( 5 )  There must be no loose  r ad ioac t ive  material i n  the  
conveyance. 

( 6 )  Shipment must be  braced s o  a s  t o  prevent  s h i f t i n g  of 
lad ing  under condi t ions  normally inc ident  t o  t rans ;or ta t ion .  

( 7 )  Excegt for shipments of unconcentrated uranium or t!!orium 
ores, t h e  t r a n s p o r t  v e h i c l e  must be  placarded w i t h  t h e  p l aca rds  
prescribed i n  accordance w i t h  Subpart F of Part 1 7 2  of t h i s  - - 
subchapter ,  a s  appropr ia te .  

(8 )  T h e  e x t e r i o r  of each package must be  s t e n c i l e d  or 
otllergise marked "Radioactive-LSA". Packages, w i t h  a capacity of 
110 g a l l o n s  o r  less ,  t h a t  conta in  a hazardous subs tance ,  
s t e n c i l e d  o r  othe-mise marked w i t h  t h e  let ters "RQ" i n  
a s s o c i a t i o n  w i t h  the  above desc r ip t ion .  For vessel 
t r a n s g o r t a t i o n ,  packages t h a t  conta in  a marine p o l l u t a n t  
marked i n  accordance with S172.322 of t h i s  subchaptar.  
( 5 4  FX 39506, Sep t .  2 6 ,  1989; 57 FR 52940, Nov. 5 ,  1992,  

Copyright 1995 The Bureau of National Af fa i r s ,  I n c .  

_ _  e f f e c t i v e  Jan. 1, 19931 

must be 

must be  



... .." -, . - . (9) Specific inszructicns for maintenance of exclusive use 
shipcent czztrols must be provided by the shipFer tg the carrier. 
such instrucrions nust be included with the shippin5 paper 
inforzation. Approved by the Office or' Manageaent 2r.d Budget 
un6er OMS ccztrol nuzber 2137-0536 

(10) Trazsgortafion by aircraft is prohibited. 

(c) Unpackaged (Sulk) shipments of LSA materials shall be 
transsorted only in exclusive use closed transport vehicles and 
shall comply With the following: 

(1) Autkczized Eaterials are limit4 to the following: 

(i) Uraniun or tkoriun ores and physical or chenical 
concencrates of thcse ores. 

(ii) Uranium metzl or natural thorium metal, or alloys of 
these materizls. 

(iii) Materials of low radioactive concentration, if the 
averqe estkated rzdioactivity concentration does not exceed 
0.001 millicurie per gram and the contzibution from materials 
with an A12 value (see S173.435) of less than 0.05 curie does 
not exceed one percent of the total radioactivity. 

(iv) Objects of nonradioactive material externally 
contaminated with radioactive material, if the radioactive 
material is not readily dispersible and the surface 
contamination, when averaged over one square meter, does not 
exceed 0.0001 millicurie per square centimeter o r  ridionuclides 
f o r  which the A12 value is less than 0.05 or 0.001 millicurie per 
square centizeter of other radionuclides. Such objects must be 
suitably wracged or. enclosed. 

(2) Bulk liquids must be transported in the following: (i) 
Specification 103CW, lllA60W7 (55179.200, 179.201, 179.202 of 
this subchapter) tank cars. Bottom openings in tanks prohibited, 

(55178.343 or 178.337 of this subchapter) cargo tanks. 
Authorized only where the radioactivity concentration does not 
exceed 10 percent of the specified low specific activity levels 
(see 5173.403) (n)). The requirements of 5173.412(n) do not apply 
to these cargo tanks. Bottom fittings and valves are not 
authorized. Trailer-on-flat-car service is not authorized. 

(ii) Specification MC 310, MC 311, MC 312, or MC 331 

(3) External radiation levels must comply with 5173.441(b) 

(4) Shipments must be loaded by the consignor, and unloaded by 
the consignee from t h e  conveyance or freight container in which 

Copyright 1995 The Bureau of National Affairs, Inc. 
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originally I s a d e t .  

ores,  the transsort vehicle must be placarded with tke plsiczrds 
prescribed i n  SuS_oax F cf Part 172 of this subchastrr, as 
appropriate. 

(5) Excess f e r  shlpmezts of unconcentrated uranizz  or thorium 

(6) Therz mus t  be no Lsakage of radioactive materials fzom the 
vehicle. 

(7) Specific inszuctisns f o r  maintenance of exclzsive use 
shipment coxrols must te provided by the shipper t z  the ctrrier. 
Such instructions mus'c te included with the shippic5 paper 
information. Apgroved by the Office of Managezent 2:: BudGet 
under OMB c t n t r o l  nuber 2137-0534 

(8) Tranqortation by aircraft is prohibited. 
( 4 9  FR 38134, Sest. 27, 19841 

(d) E x e s =  f o r  transFcrzation by aircraft, low sztcific 
activity mactrial that c z n f o m s  with the provisions sgecified in 
2 0  CFR 20.306 is excegtee from all requirements of t%s 
subchapter Fertaininq to radioactive materials when cfr'ered f o r  
transportaticn for disposzl o r  recovery. A material vhich meets 
the  definition of another hazard class is subject ts the 
provisions cf this subchaster relating to that hazzr5 class. 
[SO FR 23812, June 6, 19851 a 

Copyright 1995 The Bureau of National Affairs, Inc. 



. 
0 1 6 3  

APPENDIX B 
TRANSPORTATION DRIVERS 

OUlnaANSPLAN.REVIOaobcr6.1995 Rev. No.: c 
8019eSO 



E 5 1 P 4 U 0 1 4 D ~  i 6 3 
NOVEMBER 1994 

,..-->- 
APPENDIX II 

TRANSPORTATION DRIVEXS 

Although many such stipulations are involved, this section addresses those of particular 
interest. 

1.0 SUMMARY 
The interstate transportation of radioactive material via highway or railroad is a highly 
regulated activity. The Department of Transportation (DOT) is the primary regulator of 
radioactive material transpocation. However, state and local government agencies also 
regulate cenain aspects of radioactive material transportation regarding safety and emergency 

response. In addition to federal, state and local requirements, the transportation of 
Depanment of Energy (DOE) radioactive material is also regulated on a programmatic level 
through various DOE Orders. 

.r, 

Through federal, state, local requirements and DOE Orders, every aspect of radioactive 
material transpocation is regulated. This section provides a preliminary regulatory overview 
of the requirements penaining to the transportation of radioactive material, generated from 

the  remediation of O W ,  to potential disposal sites in Utah (Envirocare) and Nevada ( M S )  via 
highway and railroad. 

*-'* .z i 
. /  -4 

DOT has pre-emptive authority to regulate hazardous materials transportation which includes 

the transportation of radioactive materials. Pursuant to this regulatory authority, DOT has  

promulgated regulations for the transportation of hazardous material (Le. radioactive material) 
by railroad and public highway. Further, this statute preempts any state or local requirements 

that  is found incmsistent with the DOT regulations. DOT regulations for hazardous materiais. 
transportation include provisions for the selection of proper shipping names and material 
classification, packaging of materials, marking and labeling material packzging, training of 
hazardous material personnel, placarding transportation vehicles, material handling, routing 

of highway vehicles, shipping papers, emergency response and reporting, inspections, and 

material transfers regarding transportation via 

An-1 

highway and rail. These comprehensive 
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.vl;s-?* regulations ecsure that hazardous materials are transported in a manner which protects the 

environment and the safety, welfare and property of the public. 
." 

CeRain state and local government agencies also provide additional requirements relating to 
the transpocation of radioactive materials which generally are concerned with transportation 
safety and include pre-notification and emergency response provisions, vehicle weight 

restrictions, and local routing and bridge and tunnel restrictions. 

The transpofiation of DOE radioactive material is further subject t o  programmatic requirements 
relating to radioac;ive materials transponation contained in various DOE Orders. Requirements 
contained within DOE Orders include provisions for the loading and unloading of radioactive 
materials, inspections, emergency response procedures and incident reponing. These 

. requirements do not replace federal, state and local requirements, but add an additional level 

of requirements to the transportation of DOE radioactive materials. 

0 Radioactive material defined by DOT regulations to include material with a specific 
activi;y greater than 0.002 microcurie/gram 149 CFFI 173.3(~)1. 

0 Low level radioactive waste  which is material not  classified as high-level waste, 
transuranic waste, spent nuclear fuel, or by-product material such as uranium or 
thorium tailings and waste. 

. .. 

0 Low specific activity material (LSA) which, per 49 CFR 173.3(n), means any of t he  
following: - Uranium or thorium ores and physical or chemical concentrates of those ores. - Un-irradiated natural or depleted uranium or un-irradiated natural thorium. - Tritium oxide in aqueous solutions provided the concentration does not exceed 5.0 

millicuries per milliliter. - Material in which the radioactivity is essentially uniformly distributed and in which 
the esdmated average concentration of contents does  not exceed: - 0,0001 millicurie per gram of radionuclides for which the A, quantity is not more 
than .05 curie; - 0.005 millicurie per gram of radionuclides for which the A, quantity is more than 
.05 curie, but not more than 1 curie: or 



- 
- 

0.3 r.3icurie per gram of radionuclides for which the A, quantity is mcre than 1 
curit. 
O?~E::S of nonradioactive material externally contaminated with rEcioactive 
mz:srial, provided that the radioactive material is not readily dispersible and the 
s u r f z a  contamination, when averaged over a n  area of 1 square meter, does not 
exc& 0.000 1 millicurie (220,000 disintegrations per minute) per square 
cen;ineter of radionuclides for which the A, quantity is not more than .05 curie, 
or O.CO1 millicurie (2,200,000 disintegrations per minute] per square centimeter for 
other radionuclides. 

This regulatory zverview is based upon the assumption that  the FEMP OU1 material is defined 
as radioactive naterial and that transporration will be by both highway and railrcad. It is 

further assum22 that the OU1 material can be classified a s  LSA material based upon DOT 
regulations uncer Title 49 of the Code of Federal Regulations, Section 173.3(n). Under certain 
conditions (4$ l.3 173.4251, LSA material can either be shipped in approved DOT packaging 
(strong and tis?: or Type A) or in unpackaged bulk shipments. 

: G 
< 3.0 DEPAiiTV'INT OF TRANSPORTATION (DOT1 4 

The DOT is ths  primary regulator of hazardous material transportation, including radioactbe 
materials. Tht  Flazardous Materials Transportation Act (HMTA) gives DOT broad authority 
to promulgate 2nd enforce hazardous materials regulations for transportation by rail and public 
highway. The Soal of HMTA is to  protect against the risks to life and property which are 
inherent in tke  transportation of hazardous materials by establishing uniform national 
transponaticn xandards. 

*) -4 ,:* 

The DOT raz:ittes all aspects of hazardous materials transportation regardiq hazard 

ciassification, ;ackaging, hazard communication, handling, routing, and package manufacture, 

testing and maintenance under Title 49 of the Code of Federal Regulations (CFFU. These DOT 

regulations es;ablish a uniform national system to identify hazardous materials, package them 

safely, communicate hazards, and handle the packages safely during transpomnon. In 
addition to DCT, cenain s a t e s  also have limited jurisdiction concerning the transpcnation of 
radioactive rx:triaIs including transporter permit requirements, routing restricdons and 

notification rs=zirements. It should be noted that DOT is  currently revising the hazardous' 

materials rc;:is:ions concerning the transportation of radioactive material. Fical revised 
- _- 
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regulations are expec:d sometime in 1994. However, for the most part, these regulations 
will revise the terminclcgy used in the DOT radioactive materials transportation regulations 

to  be consistent with international regulations. 

The DOT regulations governing the transportation of hazardous materials are all encompassing 
regarding the protection of public safety and highly regulate all aspects of hazardous materials 
transponation including: training; proper shipping names; marking; labeling; shipping papers: 
placarding; and handlinglloading. A hazardous material is defined pursuant t o  DOT regulations 
as a substance or material, including a hazardous substance, which has been determined by 
the Secretary of Transponation to be capable of posing an unreasonable risk to  health, safety, 
and property when transported in commerce, and which has been so designated. Radioactive 
materials are included under the definition of hazardous materials. The DOT definition of a 
hazardous substance is any material, including its mixtures and solutions but excluding 
petroleum, that  is listed under the appendix to  49 CFR 172.1 01 which is in a quantity, in one 
package, which equals or exceeds the reportable quantity (RQ) listed in the appendix t o  49 

CFR 172.1 01. For mixtures of radionuclides, DOT regulations provide methods for determining 
if a package contains an RQ of a hazardous substance. 

-- 
TiW; / 

A’ 

3.1 Shimina Nameg 

Prior to  shipping radioactive material, a proper shipping name for the material must be 

selected. The proper shipping name is chosen from the hazardous materials table (HMT) under 

49 CFR 172 and must be the listed name that most accurately describes the material. The 
proper shipping name will determine the appropriate hazard class for the material. Pursuant 

to DOT regulations, radioactive materials are assigned to Hazard Class 7 (Class 7 material) 
which includes material with specific activity greater than .002 microcurie/gram. Material less 
than this concentration is not considered radioactive for transportation purposes. Class 7 

material is further classified by the type of material and the specific activity of the material 

under 49 CFR 173.3. 
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Once a proper shipping name hzs been selected, the HMT will direct nanagement of the 

material including any resrictions on transportation, hazard class identification, ID number, 
packing group, labels, special provisions, specification packaging, quanxity limitations and 
storage requirements which are in addition to  the requirements for general management of 
hazardous materials. 

3.2 Packaainq 
DOT regulates the packaging requirements associated with the transpoGation of low level 

1 6 3  

radioactive materials, inciuding LSA material. These DOT regulations provide detailed 

requirements for packaging design and performance to ensure safety during _radioactive 
materials transponation from general design requirements applicable to all radioactive 
materials uansponation packaging to specific design and performance standards and 
specifications for packaging sssociated with the transportation of specific types of 
radioactivity. No other s a t e  requirements concerning radioactive material packaging have 
been identified. 

SL 

s. 

Packaging is established based on the hazard class of the material. Only approved methods 
d- for packaging a' particular material may be utilized for transportation. The following discussion 

. concerns the DOT packaging requirements for OU1 radioactive material. 

3.2.1 Packaaina for LSA Matzn'al 
When packaged in a Type A package, transport of LSA material is permind. When packaged 
in a "strong and tight" package, LSA material must be transponed under exclusive-use 
conditions. Unpackaged (bulk) shipment of LSA material is permitted under exclusive 
conditions only for cenain concentrations (< 1 microCurie/gram of LSA material, 49 CFR 
173.425). 

.- . -  
3.2.2 Bulk Shioments 
LSA material which is transported in bulk unpackaged shipments mcst meet  the  DOT 
regulations which require that this material be shipped in exclusive use closed transport 
vehicles which meet specified requirements. These - requirements include a limitation on the  
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--.I- type of material which is authoritcd :o be transported, the physical form in which the material 

may be transported, limitations on the external radiation levels, loading and unloading 
restrictions, requirements of no leakage of radioactive material from the vehicles, placarding 
requirements and requirements for the maintenance of exclusive use shipment controls which 

must be included with the shipping papers. These requirements ensure that LSA material is 
transported in a safe  manner that ensures the safety of the public from any hazards 
associated with this material. 

c 

Safety is ensured by the requirement for the use of "exclusive use" vehicles. "Exclusive use" 
means the sole use of a conveyance by a single consignor and for which all initial, 
intermediate, and final loading and unloading are carried out in accordance with the  direction 
of the consignor or consignee. Any loading or unloading mcst be performed by personnel 
having radiological training and resources appropriate for safe handling of the consignment. 
As referenced above, specific insauc:ions for maintenance of exclusive-use shipment controls 
must also be issued in writing and include with the shipping paper information provided to the 
carrier by the consignor. These exclusive use requirements place limitations the personnel 
authorized t o  handle LSA material and ensure that only properly designated properly trained 
personnel are involved with the handling, loading and unloading of LSA material shipments 
from the  time the material is loaded for shipment until the time the material is unloaded at the  
specified destination which ensures that LSA material is handled in a safe manner by trained, 
experienced personnel familiar with the safe handling of this material. These requirements 
also help to ensure that any hazards associated with mishandling of this material a re  
eliminated t o  the extent possible. 

The reference t o  'closed transport vehicles" mems  a transport vehicle equipped with a 

securely attached exterior enclosure that during normal transportation restricts the  access  of 
unauthorized persons to  the cargo space containing the radioacnve materials and must limit 
access from the top, sides and ends. This "closed transport vehicle" requirement further 
ensures that unauthorized personnel access is limited and further ensures  that only 
authorized, trained personnel can access the LSA material fuKher protecting public safety. 
Also, there must be no leakage of radioactive material from the vehicle. External radiation 

e.-,-- 
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levels for bulk shipments must also rneer DOT specified levels under 49 CFi3 173.441 (b) to  :-a further ensure public safety. 

3 -2.3 Contain e rs 

LSA material may also be shipped in DOT approved containers. Two types of Containers a r e  
authorized for LSA material under specific circumstances: 1) DOT Specification 7A Type A 

package; and  2) DOT "strong tight" packages. 

All radioactive materials packaging must meet DOT general design requirements under 45 CFR 
173.41 1 which include the following: 

Packages must  be designed to be easily handled and properly secured in or on a 
conveyance during transport 

External surfaces must be easily decontaminaTed to the extent practicable 

Outer layers of packaging must be designed to avoid, a s  far as practicable, pockets 
or crevices where water might collect :r\ 

5 [a In addition to the above general design requirements for rtdioactive materials packaging, Type 
A packages must be designed t o  meet the following additional design requirements: 

The outside of the packaging must incorporato a feature, such  as a seal, that i s  not  
readily breakable, and that, while intact, is evidence that the package h a s  not.been 
opened; in the case of exc!csive use clcsed transport vehicles, the cargo 
c o m p m m e n t  may be sealed instead of the individual packages 

External surfaces must free of protrusions and must be designed and finished to be 
easily decontaminated 

Containers must be able to witkstand the effects of any acceleration, vibration or 
vibration resonance that may arise during normal transportation, without a n y  
deterioration of the  effzctivenest of the packasing 

Must include a containment sys:em securely clcsed by a positive fastening device 
that cannot be opened unintetzionally or by pressure within the package during 
noma1 transportation 

- 

Packaging must be physically and chemically campatible with the material 

AII-7 
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Design account for radiolytic decomposition of materials and the generation of g a s  
by chemical reaction 

0 The containment system must retain radioactive contents under a reduction of 
ambient pressure to .25 kilograms per square centimeter 

When subjected to  the performance tests under 49 CFR 173.465 including the 
water spray test, free drop test, compression test, and penetration test, the 
package will prevent loss or dispersal of radioactive contents any significant 
increase of radiation at the external surfaces 

0 Must not exceed the A, levels as  specified in 49 C f 3  173.435 or 173.433 

LSA material can also be packaged in strong tight packages so that there is no leakage of 
radioactive material under conditions normally incident to transportation under the following 
conditions: . .  

Packages must not have any significant removable surface contamination 

0 Eaernal radiation levels must comply wkh 49 CFR 173.441 

a 0 Shipments must be loaded by consignor and unloaded by consignee from the 
conveyance or freight contained in which originally loaded 

0 No loose radioactive material in the conveyance 

0 Shipments must be braced to  prevent shifting of lading under conditions normally 
incident t o  transportation 

0 Transport vehicfe must be placarded pursuant t o  49 CFR 172 Subpart F 

The exterior of each package must be stsnciled or otherwise marked 'Radioacb've- 
LSA" and packages containing 110 gallons m u s t  be marked "RQ" 

0 Specific instructions for maintenance of exclusive use shipments must be provided 
to the carrier and included with the shipping paper information. 

* 

3.2.4 Packaaina for Other CIass 7 Radioactive Material 
Other radioactive material from the FEMP site, which does not meet the definition of LSA 

material, must be packaged in Type A containers. Type A containers which meet the general 
packaging requirements a s  well a s  the additional requirements. applicable to Type A 

containers. Material that exceeds the A, activity (49 CF3 173.435) for Type A containers 
I"--& 
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must be sackaged in Type B containers. Howevsr, with the exception of the contents of the 

silos, it is not anticipated that any material reqsiring Type B containers will be transponed 
from F E W .  The N R C  regulates Type 9 packaging szandards under 10 C 3  71. 

-5- 

3.3 Other Remiremenu 
Marking - DOT regulations also require shipmenzs of radioactive material t o  be marked with 

information identifying the material. Markings ~ u s t  be durable, in English, and affixed to or 
printed on the package, label or tag. Marking inionnation includes proper shipping name, ID 
number, RQ, name and address of consignorkonsignee, any additional information (Le. 
direction arrows, pressure warnings), and any DOT exemption numbers. Shipments of 
radioactive material must also be labeled purscant to  DOT regulations uuder 49 CFF( 172.3 

which prescribes specific labels for packages based on transport index and radiation level a t  
the  surface of the package. DOT labe!s are diar;;ond-shaped. Radioactive materials must be. 
labeled with a DOT Class 7 radioacrive materia!$ label. 

$E 

, I  

Training - DOT regulations require that anyone performing a function associated with &e 

transponation of radioactive materials must be trained to ensure that transpocation activities 
are conducted in compliance with applicable DOT regulations. Furthermore, it is illegal t o  ship 
radioactive material without complying with 211 applicable regulations and it is illegal A /  1 -  for 
t r a n s p o m s  to accept radioactive materials in noncompliance with appiicable regulations. 
Civil and criminal penalties can be enforced for violations of DOT regulations. 

?, 

Requirements for Transportation by Mghway - In addition to the labeling and packaging 
requirements discussed above the transponaticn of radioactive materials by highway must 
meet the following requirements. 

Placarding - Vehicles used to transport radioactive materials must be properly placarded .. - .- - 
pursuant to 49 C 3  172.505. Placarding allows for the identification of the particular hazard 
of the material from outside the transport vehicis. 

AII-3 



.. . ~. . 
F a i P o U O 1 4  DRAFT 

NOVEMBER 1991 

.- . Handling - Radioactive materials musf also be handled in compliance with handling and loading 
requirements fomd under 49 CFR 177 Subpart 6. The number of packages of radioactive 
material in any motor vehicle must be limited so that the total transport index number does 
not exceed SO unless it is an exclusive use shipment. The transport index is defined a s  the  
dimensionless number placed on a label of a package to  designate the degree of control to  be 
exercised by the carrier during transponation which is determined by the maximum radiation 
level in millirem per hour at one meter from the external surface of the package. Packages 
must not be placed in a motor vehicle or in any place clcser than the prescribed distances 
from areas which may be continuously occupied by passengers or employess. 

Routing - All sfii;xents of radioactive material must be tiansponed via routes that minimize 
radiological risk cansidering accident rates, transit time, population density and activities, and 
the time of day and the day of the wesk that transporfation will occur. An Interstate system 
bypass or Intersitte system beltway around a city should be used, when available, rather than 
a preferred route through a chy, unless the state routing agency has designated an alternative 
route. However, no designated routes or route restrictions for the s ta tes  through which the 

material a t  issue potentially transportsd have been identified. 
- - 
] ... 
/ 

No formal routing restrictions exist for LSA material. Routing restrictions d o  exist for 
'Highway conzrzlled quantities' and Type B packages which do not apply to  OU1 material. 

Driver Training - Crivers of vehicles transponing radioactive materials on public highways must 
be trained pursuant to 49 C 3  172 Subpart H and driver training requirements under 49 CFR 
1 77.8 1 6. These requirements include general awareness/familiarkation training, function 
specific training safety training, OSHA training and pre trip safety inspection vehicle 
equipment and emergency equipment operation training, vehicle operation training and 

associated hazards, procedures for tunnels, bridges, railroad crossings, and loading and _. 

unloading proceizres. A copy of all zaining records must be in the immediate possession of 
the driver. 

An-IO 



/-.. Shipping Papers - All shipmem of radioactive materials must be accompanied by shipping 

papers (49 CFi3 177.81 7) which document the quantity and type of material shipped. The 
papers must be maintained by the carrier in a readily accessible k.g. in the driver's side door, 
on the driver's seat  when parked, or within the reach of the driver). Shipping papers are the 
key documents used by emergency responders in case of an accident. DOT regulations 

require emergency response information to  be included in the shipping papsrs. First response 

' 

information must include: 
0 

- 0  

0 

0 

0 

0 
0 

The basic description and technical name of the hazardous material 
Immediate hazards to health 
Risks of fire or explosion 
Immediate precautions to take in the event of an accident or incident 
Immediate methods for handling 
Initial method for handling spills or leaks 
Preliminary first aid measures . .  

In addition t o  the above, an emergency response telephone number must be provided on'the 
shipping paper. The telephone number must be manned a t  all times during transportatiok of 
the shipment by a person who is knowledgeable in the hazards of the material shipped and - 

-.. can give additional information to  emergency responders. - 1 

5 

.. 'tr 

Emergency Response - In tSe event of an  accident or incident of spill release or o&er 
emergency occurring during The course of transportation, loading, unlosding or temporary 

F "(. 

storage, the  DOT must be immediately notified along with the emergency response agencies 
of the state in which the emergency occurs. The DOT should be notified a t  the eariiest 
practicable moment by telephone (800) 424-8802 or (2021 267-2675 notice must include 
name of reporter, name ar,d address of carrier phone number where reporter can be 
contacted, date,  time and lctation of incident, extent of any injuries, type of incident, and 
classification, name and quzntity of materials involved in compliance with 49 CF3 171.1 5. 

The carrier must also submi; a detailed hazardous materials incident report within 30 days 
after the incidents discovery in compliance with 49 CFil 171.1 6. In addition t o  these 
notification and reponing requirements, the carrier should also notify the shipper a t  the earliest 
practicable moment following an incident involving leakage, breakage, spillage, or suspected 
radioactive contamination regarding Class 7 materials. Any vehicles, buildings, areas or 

-. . 

An-1 1 
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equipment in wnich Class 7 material has been spilled cannot be returned to  service until the 

radiation dose rt:e at  any accessible surface is 0.5 millirems per hour or less and there is no 

significant removable surface Contamination. Any spilled materials should be segregated from 
personnel contact until handled by qualified persons. DOE should be contacted for any 

technical ass i smce .  

F9-w 

. _  

Transportation By Rail - The DOT regulates the transportation of hazardous materials, 
including radioardve materials by rail. These regulations are found under 49 CFR 174 ,et sea. 

Although states can also regulate rail transportation of hazardous material, the  sfate 
regulations must be consistent with DOT regulations and cannot pre-empt DOT regulations. 
The DOT regukions cover all aspects of transporting radioactive material by rail throughout 
the United Sttrts including general operating requirements, general . .  handling and loading 
requirements, requirements for placarding rail cars, transport vehicles and freight containers, 
and detailed requirements for Class 7 radioactive materials. 

LabeIing, Placarding and Shipping Papers - The shipment of radioactive materials by rail must 
also meet the labeling, placarding and shipping paper requirements discussed above for 
transportation of radioactive materiais by highway. The information on the shipping papers 
should be incluctd on all switching orders, waybills, and other billings. The train crew must 
have a documen: indicating the position in the  train of the loaded placarded cars containing 

radioactive mtmial. The train crew must also have in possession a copy of the shipping 

papers for the radioactive material. Loading and unloading musi meet the requirements for 

blocking and hecing as described in 49 CF3 174.8 1 and meet the requirements generally 

applicable a s  d k u s s e d  for highway transportation. 

;. 
-A- 

Packaging - LSX material can be transponed either in bulk unpackaged form, "strong tignt" 
packaging, or in Type A packaging a s  discussed in Section 2.2.1 for highway transportation - -- .. 

- .  
packaging. O t f a  low level radioactive material, classified as Class 7 radioactive material, will 

be packaged in Type A containers. Any material which exceeds the A, quantity for Type A 

packaging mcs: be packaged in Type B. However, it is not anticipated that any material 

requiring Type 3 packaging will be generated a t  the FEMP OU1 site. a - 



>- 
Trainins - The DOT regulations require training for transportation personnel pursuant to 49 --a CFR 172 Subpart H. 

InspecScns - The DOT regulations also provides for inspection by DOT of packaging and 
storas5 cf radicactive material transported by rail. Each loaded placarded rsil car and each 
car adjz:tnt t o  must be inspected a t  any point where a train is required to be inssected. Cars 
may nct continue unless the inspection indicates that the cars are in a safe condition for 
transpcxrtion. Cars that demonstrate evidence of rough handling must be inspected before 
the car is permirred to proceed to an interchange. All shipments of radioactjve rcaterial offer 
by a c:t.necting carrier must include the placard notation and endorsement on any billing 
documetl;. 

Freight Transfer - Each origin carrier, including the freight forwarder, must heve s copy of the 

shipper's certified shipping papers on file. A carrier is required t o  forward shipments of 
radioac:ive material within 48 hours (Saturdays, Sundays, and holidays excluded) after 
a c c e p t t x e  a t  the originating point or receipt at any yard, transfer station, interchange point, - 
except where biweekly or weekly service only is performed, the shipment must be forwarded 

. on the frs: avaiiable train. The shipper must remove material from the carrier within 48 hrurs 
of receiving no:ice of arrival has been sent or given (excluding Saturdays, Sundays, and 
holidays). 

- ' 7  

..,. 

&=-. 

Handling - The DOT regulations also provide detailed procedures which must be followed 
during switchins of rail cars which contain radioactive materials. Except for exclusive use 
shipmem, the number of packages containing Class 7 material in any rail car cannot exceed 
the trarsgort index of 50. The position of cars  containing radioactive materials must be 
separatzt from locomotive, occupied caboose, or undeveloped film containing car by at  least 
one ungitzarded-caf and must be positioned in accordance with the requirements of 49 CF3 - 
174.ESt2'). Each package of Class 7 radioactive material must not be placed c!oser than 1 

meter t 3  an area which may be continuously occupied by any passenger, rail employee or 
shipme:: of animals nor doser than 4.5 meters to any shipment of undeveloped film. If more 

AH- I3 
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. ., than one Cr:itage is present, the distance must be computed from the table u n i z  45 CF3 

174.700 CE ;he basis of the transport index. 
. L.. 

I-%.-_ 
. __ 

Rat cars c m  be used for transport of radioactive materials in containers weighins 6,805 kg 
or more and gondola cars, other than a drop bottom car may be used for the following: Class 
7 materials ;*,sighing 2,268 kg or more; strong wooden boxes with inside containes  of Class 
7 material, securely braced and cushioned. Personnel must not  unnecessarily renzin in cars  
containing Class 7 material. 

Packages shi9ped exclusively which have external radiation levels in excess of 2CO millirem 
per hour a; ;he package surface must meet the requirements of a dosed  transpcr; vehicle, 
packages mst be secured so that their position remains fixed within the rail cars, and 
radiation levs! sSould not exceed 2 millirems per hour in any normally occupied pcsiJon in the 

transport v:i,icle or adjacent railroad cars. 

. .  

- Each rail cir must be surveyed for radiation after each use. Vehicles may not be r m r n e d  to 
service until ;+e radiation dose levels a t  any accessible surface is 0.5 millirems per hour or less 
and there is no significant removable radioactive surface contamination. This requirement 

- does not ap:ly t o  rail cars used exclusively for radioactive material shipments if a survey of 
the interior of the car shows a radiation dose rate that  does not  exceed 10 millirems per hour 
at the intericr surface, or 2 millirems at 1 meter from any interior surface. These cars must  
also be szar,zilled with the words ' i O R  RADIOACTIVE MATERIALS USE ONLY' in lettering 
at least 8 c n  high in a conspicuous place on both sides of the exterior car and cirs must be 
kept clcsed at  all times except for loading and unloading. 

e-. . 

FZ?..,; 
4 

Emergency 'iesponse - Any radioactive material incident mus t  be reported as  required in the  
notificaticn requirements for highway transportation pursuant 49 CFR 171 .15 and 17 1.1 6 

discussed ic Section 2.5.6. In addition to these notification and reporting requirsnents, the 
carrier shoc!d also notify the shipper a t  the earliest practicable moment following an incident 
involving krkage,  breakage, spillage, or suspected radioactive contamination restrding Class 
7 materials. Any vehicles, buildings, areas or equipment in which Class 7 rnateritl has been 

--.. 

---. 
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spilled cannot t e  returned to service until the radiation dose rate at any ac:assible surface 91623 
7 

0.5 millirems per hour or less and there is no significant removable surface contamination. 
Any spilled mattrials should be segregated from personnel contact until handled by qualified 
persons. The DOE should be contacted for any technical assistance. 

Other Requirements - In addition to  the DOT requirements, the railroad carriers may also have 
requirements penaining to the transpoR of radioactive material. However, based on 
information received from DOT, it does not appear that railroads generally refuse to  accept 
radioactive material or impose requirements which render radioactive material transportation 
by rail prohibitive. 

4.0 FZDE2AL RAILROAD ADMINISTRATION fFF(A1 . .  
The facility and infrastructure aspects of railroad transportation are regulazed by 49 C f 3  Fans  
200 through 253. 

5.0 DE?ARTMENT OF ENERGY 
DOE has issued Orders establishing policies/responsibilities for the transportation of 
radioactive matsrials which supplement DOT’S hazardous (Le., not necessarily hazardous 
was te  a s  defined by EPA) materials regulations pertaining to radioactive material and specific 
s ta te  requirements. The most relevant DOE orders for OU1 material, described below, do not 
include those addressing higher activity material. 

5.1 DOE 1 5a0.1 A - Materials TransDortation and Traffic Manaaemeq 
This order addresses the following: 

General - Shipments must conform with all applicable laws, regulations and 
transportation indusny guidance. 

Loading - - Adequate blocking and bracing of freight t o  avoid shifting. 
Tie-down of load to ensure sabi l i ty  of the shipment. 

I - Gross vehicle weight must not exceed authorized capacity. 

Inspection 

. . -.. .- . 

- Of material prior to.loading to ensure transportability. 

OUIIWm!4s.Rh~~tU*~Ir’orcmbol0.1~ An-15 
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- - In transit. - - 
Prior to  release of loaded vehicle. 

Upon receipt for any damage or leakage. 
Implement decontamination procedures in cases of leakage. 

e Emergency response - DOE'S national radiological assiszance plan addresses transportation releases; 
DOE will advise/assist a s  needed to protect public health and safety. 

e Reponing - Carriers of radioactive materials must report leakages or suspected 
contamination to DOT and DOE Headquarters. 

5.2 DOE 1540.2A - Hazardous Material Packaoino for Transooq 

This order approves the use of DOT specification packages provided that all provisions of the 
DOT specifications and applicable quality assurance requirements are met. 

5.3 DOE Order 1 540.3A Ease Technoloav for Radioactive Material Transoortation Packaainq 

This order es ta  blishes DOE policies and responsibilities for coordinating and planning base  
technology for radioactive material transportation packaging systems. 

SvsternS 

0 m-' e&, . 
A '-l; ._-- --- , -- 

5.4 DOE Order 5500.3A 

This Order, "Planning and Preparedness for Operational Emergencies., outlines the general 
requirements for an emergency management program. 

5.5 DOE Order 5820.2A 

This Order, "Radioactive Waste Management", concerns the management of radioactive and 
mixed waste a t  contaminated facilities. 

6.0 INTERSTATE COMMEXE COMMISSION . - -  
The ICC regulates "publisSed' transportation rates. However, the Staggers (deregulation) Act, 

allows contract rates to be negotiated between railroads and shippers. 



hazardous material transportation within their jurisdiction, but must not pre-empt federal DOT 
requirements or restrict intersate commerce. These may be in the form of local route 
directives in the form of bridge and tunnel restrictions. Due to the amount of local 

jurisdictions involved in transporting material from Ohio to either Utah or Nevada, a 

comprehensive listing of these requirements is beyond the scope of this review; the detailed 
planning for implementing this project must address such szipulations 

8.0 FFMP PROCEDURES 
Prior to the commencement of physical work, detailed plans and procedures will be developed 
to conduct on-site remediation activities and those directed at  the staging, loading, monitoring 
and release of rail shipments of waste. These plans will be reviewed with the public. 

AII-17 
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APPENDIX D 
. I  

DESIGN AND OPERATIONAL BASIS FOR 
PROPOSED OPERABLE UNIT 1 

TRANSPORTATION INFRASTRUCTURE 

D- 1 FEMP Railcar and Trackage Requirements 

D-1.1 Pumose 

krsuant to the Remedial Design Work Plan for Remedial Actions at Operable Unit 1, this document 
provides: 

0 The layout drawing showing the rail upgrades and the construction to support on-site 
operations. 

0 A description of the logistics associated with receiving, loading, storing, and moving full 
and empty gondola railcars to support the Operable Unit 1 (OU1) production operation. 

Although this is a deliverable requirement of the Site Improvement Plan, it is also appended to the 
Transportation and Disposal Plan to facilitate review. 

D-1.2 Current FEMP Rail Facilities 

From Figure D-1, FEMP railcars travel north along a 24-mile Branch Line to Cottage Grove, Indiana 
in order to access CSXT Transportation, Inc.’s (CSXT’s) main line rail system. The Branch Line is 
owned by CSXT which provides rail service to the FEMP. CSXT’s inactive Shandon Yard, directly 
northwest of the FEMP, is the origination point of the CSXT spur which services the FEMP. The track 
is constructed from heavy-duty rail. After entering DOE-owned property, the track is considered to be 
the Main FEMP Spur and continues east across an unfenced access corridor. After crossing Paddys Run 
Road, DOE’S track successively enters: (1) the contiguous portion of the FEMP property, and (2) the 
fenced, access-restricted, FEMP Controlled Area. The Main FEMP Spur continues into the former 
process area where it bifurcates into two lightduty rail parallel tracks (FEMP Tracks 1 and 2), with 
crossovers. The east and west sections of these tracks are in the Contaminated Area; the center has been 
downposted to a Controlled Area. 

-D-1- Rev. No.: B 
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Figure D-1 - FEMP Site Showing Existing Trackage 
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This trackage supports five unused lightduty.FEMP yard spurs, which are in uncertain condition. In 
addition, the radius of curvature of these tracks is too severe to support substantial rail traffic. These 
tracks are in the area to be remediated by Operable Unit 3, and their future viability is unknown. 
However, FEMP Track 12 (which originates from Track 1,  and curves around the west side of the former 
process area and extends south) is constructed of heavy-duty rail, and appears to be in excellent condition. 

@ 

Heavyduty rail weighs about 131 pounds per linear yard, and will handle the weight of OUl’s loaded 
gondola cars. However, Tracks 1 and 2 are constructed with 80 pound per yard lightduty rail. A 
contact at the US Department of Transportation’s Volpe National Transportation Systems Center has 
indicated that 80 pound per yard rail is unacceptable for loaded cars.1 This does not preclude use of 
Tracks 1 and 2 for storage of empty cars. 

D-1.3 SDatial and Traffic Constraints 

To comply with commitments to the public, CSXT’s Shandon Yard is not used in any manner. As a 
result of environmental and locational considerations, the only areas available at the FEMP for the 
construction of new track at the FEMP are parallel to, and: 

0 South of Track 1. 

r 

Construction of the FEMP Railyard, for storage of filled and empty cars, 
requires the permanent blockage of “B” Street. 

this area 

0 East and west of Track 12. 

The existing grade crossing of Track 12, between the Low and High Nitrate Tanks, 
becomes part of the FEMP’s primary waste haul road. OU3 has assumed the 
responsibility to construct the roadbed and the warning devices necessary to cross OUl’s 
track structure. It is preferable to have no new tracks crossing the road. 

The area south of Track 1 is selected for construction of the FEMP Railyard. 

Hay, W. “Assessment of Ability of 80 Pound Rail Section to Withstand L o d e  from a 1WTon Hopper Car”, Railroad 
Eneineerinq. 
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D-1.4 Desian and ODerational Constraints 

This section presents the design basis for the additional FEMP trackage required for loading and storage 
of railcars. After completion of the on-site rail upgrade illustrated by Figure D-2, the FEMP rail system 
can be described as follows: 

0 The FEMP has sufficient track to: 

0 Store all of the railcars on-site in the event that operations are 
temporarily stopped. 

0 Commence unit train operations with a full inventory of stored cars; i.e., 
not be "carbound". 

0 Under normal production operations, the FEMP originates and receives unit trains using 
on-site trackage in a timely manner. 

Due to public input: 

0 0 The maximum time, that railcars are on the section of the Main FEMP' 
Spur outside of the Controlled Area, is about 36-hours. 

0 CSXT does not use its Branch Line trackage, in the vicinity of the 
FEMP, for switching operations in order to deliver and remove unit 
trains of empty and filled cars on the same day. Therefore, empty cars 
arrive at least one day after a unit train of filled cars has departed. This 
involves "deadhead" (Le., without cars) CSXT locomotive traffic along 
the Branch Line. 

The FEMP achieves these mandates by using a "wye"2 to allow a small locomotive to 
rapidly transfer railcars from the FEMP Railyard tracks to the Main FEMP Spur and 
vice-versa. The wye includes the new curve, connecting the main FEMP Spur and Track 
12 and the existing curve. 

0 From the preceding section: 

A triangular track system with three curved legs and three switches. 

OUllSOwRAlL REVlOctober 5.1995 -D-4- Rev. No.: B 



Figure D-2 - Proposed FEMP Railroad Facilities 
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0 

0 

Existing Tracks 1 and 2 are dedicated for empty cars. 
All new track is constructed from heavy-duty rail. 

0 New parallel tracks (Numbers 15 er.seq.), adjacent to and south of, Track 1,  serve to 
accumulate loaded cars. These tracks are constructed in two phases in order to 
accommodate the: 

0 

0 

Start of production in FY 1998 (Tracks 15, 16 and 17), and 
Anticipated production increase in FY 2001 (Tracks 18, 19 and 20). 

0 The FEMP railcar loading facility is served by a new spur, Track 13, accessed by a 
switch at the north end of existing Track 12, immediately south of the new wye. Track 
13 is west of, and parallel to, Track 12, and is long enough to allow three cars to project 
out of either the north and south ends of the Loading Building. 

0 A similar track (Number 14), tentatively located on the east side of Track 12 is used in 
the event that it is necessary to unload railcars. This need arises if a loaded car is 
rejected by FEMP or Representative Permitted Disposal Facility (RPCDF) Quality 
Assurance (QA). As currently configured, Track 14 is accessed by a switch south of the 
one for Track 13. 

0 The new FEMP trackage is constructed in accordance with the following guidelines: 

0 New switches are limited to those absolutely necessary. 

0 Crossovers, between the railcar storage tracks, are not recommended as 
operation becomes more complicated, and the potential for derailments 
increases. 

The first step in the design process is to determine the number of required railcars. Then, trackage needs 
to support the planned operation are determined. Although operational details in this paper reflect initial 
planning and are subject to change, the trackage layout is sufficiently flexible to accommodate the needs 
of OUI. However, this document does not address possible rail transportation requirements of other 
FEMP operable units, and revisions may be necessary if any such needs are defined. 

D-1.4.1 

For purposes of this plan, the as-loaded density of the material is 80 pounds per cubic foot. 

-D-6- Rev. No.: B 



D-1.4.2 Railcars * 0 1 6 3  
Due to commitments made in public meetings, railcars are fitted with hard covers which are only 
removed to install liners and load the cars. 

DOE'S Fernald Field Office has informally accepted FERMCO's suggestion that standard, medium-wall 
height gondola cars be acquired. Depending upon the manufacturer, these cars have interior box 
dimensions of 52% feet (L) x 9% feet (W) x 5% feet An average one-foot freeboard is the 
minimum achievable by a production loading operation. As the wall of the recommended car type is one- 
foot higher than that of common low-wall units, about 90 tons (2240 cubic feet) of material can be 
loaded. 

The coupler-to-coupler 57 foot 1en-d of the recommended gondola cars is the primary factor in 
determining trackage needs for railcar storage at the F E W .  Shorter "high-wall" gondola cars would 
require less FEMP trackage, but their internal wall supports prevent compliance with the commitment 
that the railcars be lined. 

D-1.4.3 Minimum Number of Railcars Der Unit Train 

CSXT, the originating railroad, requires that a unit train's 'consistn4 be at least 40 cars. ?n addition, 
pursuant to the requirements of 49 CFR 174.85, a spacer car is necessary to limit exposure to the train 
crews. The railroads require that the spacer car be loaded to prevent it from derailing. "I&, an inert 
one-time load of cargo will have to be obtained for such cars. For example, the cargo could consist of 
absorbent material for use, if necessary, by Envirocare in treating any loads found to have free liquids 
upon arrival at the site. 

+ 

K 

D-1.4.4 Maximum Number of Railcars Der Unit Train 

The length of the train is limited by the FEMP's trackage for originating trains. As the Shandon Yard 
is not available, the trains must be made up along the Main F E W  Spur up to the point-of-switch for 
Track 2, as currently configured. Thus, allowing space for access of two CSXT line-haul locomotives 
and a spacer car, a maximum of about 53-gondola railcars can be dispatched by the F E W  at one time. 

Femald Environmental Restoration Management Corporation, July 31,1995, "OU1 Transportation Mode Options Analysis 
- Direct Rail Shipment from the FEMP to a Permitted Commercial Disposal Facility Versus Intermodal T m f e r " .  

Number and/or type of cars comprising a freight train. 

OUl/SOWRATLREVlOaobcr6.1995 -D-7- 



D-1.4.5 Production Rate 

Fiscal Year: 

Average Railcars Produced per Day 
(275 Operating Days per Year): 

Maximum Railcars per Unit Train: 

Days to Produce Unit Train: 

This section is based upon the anticipated production rates between FY 1998 through FY 2004. The 
corresponding average daily railcar production rates (275 operating days per fiscal year) are tabulated 
below: 

' I  I I I I 
1998 1 1999 I 2000 2001 I 2002 I 2003 I 2004 

6.0 6.3 ; 6.2 ; 6.7 2.2 ; 3.2 I 3.0 

42 .-I 45 i 42 48 I 50 i 50 53 

19 I 14 ! 14 8 ! 8 ! 8 ! 8  

I I I I 
I I I I I 

I 
I I I I I 
I I I 
I I I I I 

I 

I I I 

Table D-1. Anticipated Daily Railcar Production 

~~ 

From this table, the rationale for the recommended rail design is as follows: 

D-1.5 

The 6.7 cars per day generation rate in FY 2004 is considered as the upper limit as this 
high production level only exists for one year. No contingency is added for more 
production, as additional funding is not be expected to be received. 

The "base load" railcar generation rate is the three cars per day forecasted in FY 2000. 
Sufficient additional railcars will be obtained to afford production flexibility in response 
to possible short-notice funding increases which would allow the plant to operate at a 
higher rate and/or more than 275 days per year. 

The railcars should be procured, by lease or purchase, in two phases to accommodate the 
increased production rate at the start of FY 2001. Similarly, the rail infrastructure should 
be completely designed for both phases. However, construction of the second phase 
should be delayed until the purchase decision for the second batch of railcars. 

As noted in Section D-1.6.2.1, varying the number of railcars per unit train allows 
production increases (up about 25 per cent of the baseload) without impacting the overall 
unit train schedule. Significant production fluctuations will necessitate revision of the 
unit train cycle and/or number. 

Scheduling 

-D-8- RN. No.: B 



D-1.5.1 Analvtical Hold Periods 0 1 6 3  

-.. . 

;*+. . 
. .  . .  

Two days are scheduled for completion of preliminary quality assurance testing of the material loaded 
into railcars. An additional four days are necessary to receive analytical data for the estimated 10 percent 
of the cars which may fail the preliminary tests. 

D-1.5.2 Railroad Transit Time 

CSXT has quoted a unit train round trip transit time of 11 days for the representative PCDF.' 

D-1.5.3 PCDF Turn-Around Time 

A four day cycle (Day 6 through Day 9 of the aggregate 15 day off-site time) affords time for: (1) waste 
acceptance, (2) unloading, and (3) train make-up. FEMP scheduling must insure that two unit trains are 
not at the PCDF at the same time. 

. ..a D-1.5.4 FEMP Turn-Around Time _ .  

One day is provided for the unit train to be assembled at the FEMP, and another day is afforded for 
breakdown of the unit train of returned empty cars. Furthermore, as noted in Section D-1.4, the public 
opposes unit trains arriving and departing on the same day. 

D-1.6 Operation of Multiple Unit Trains 
,c 

D-1.6.1 Production Start-Ur, 

As noted in Table D-2, prior to the release of approved loaded cars, the following reserves must be filled: 

0 Two days of railcar production are loaded and certified as "quality assured" at the start 
of the third working day to provide a production reserve. This affords spare cars in the 
event that: 

0 The last batches of cars to be included in the out-bound unit train are 
rejected by quality assurance. 

0 CSXT refuses to accept a car due to a maintenance problem. 

Johnson, R. July 6, 1994 letter, CSX Transportation, Inc. 0 OUl/SOWRAILREV/Oaobcr6.1995 -D-9- kv. No.: B 
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m 0 The third and fourth days of production satisfy the holding requirements for initial QA 
testing. 

Fiscal Years: 1999 & 2000 

Planning Basis For Railcar Utilization: Minimum ; Maximum 
Rate with I Rate with 

I 
I 

130Cars i 130Cars 
I 

Production Rate, Carsmay: 3.06 I 3.8 

Unit Trains: 2 I 2 
I 
I 

I I 

CarsAJnit Train with Pit Material: 42 I ! 53 

0 A reserve of empty cars is maintained to accommodate 10 percent of four days' 
production that may fail the initial QA tests. The need for this reserve will be 
periodically reviewed during the course of the project. 

2001, 2002,2003 and 2004 

Minimum ; Maximum 
Rate with ; Rate with 

5.00 I 6.7' 

3 I 3 

I 
I 

19ocars  i 19ocars  
I 

I 
I 

I 
I 

40 c !  I 53 

Table D-2. Unit Train "Consist" and Trackage Requirements. 

Total Unit Train Cars for Pit Material: 

Maximum Working Reserve Cars: 

Production Reserve Cars (2days): 

....................................................... 

....................................................... 

....................................................... 

Tracks 1/2 (3,200'): 

Tracks 1/2 and Track 12 (1,250'): 

4,226 

2,976 

7,654 

6,404 

' Production rate for FY 2000. 

Production rate for FY 2004, the last year of the project. ' 

OUlISOWRAILREVIOccobr6.1995 -D-10- Rev. No.: B 



When the production reserve is drawn down, it must be replenished by increasing daily production. A 
reserve must be maintained when the unit trains are at, or near, the 40-car minimum; the reserve is not 
mandatory when longer trains are shipped. 

D-1.6.2 Unit Train ODerations 

D-1.6.2.1 Operatinq Flexibilitv 

FERMCO has established that rail options, involving DOE-owned/leased cars and unit trains, offer 
increased safety and security over use of the railroads' regularly scheduled freight service in which cars: 

Sit unattended on sidings waiting for next train. 

0 Are switched from one train to another in various yards while transiting to and from the 
PCDF. 

0 Are scattered across the country, and subject to unauthorized appropriation to other 
service in the event of local car shortages. 

L. 

In addition, unit train service reduces the project cost due to: 

0 

0 

A discount afforded to this type of traffic by the railroads. 
Faster transit time which maximizes utilization of railcars. 

From an operating perspective, the primary disadvantages are that: 

Scheduling problems will "ripple" through the transportation system. The ripple effect 
may increase over time and distance from the source, particularly with multiple unit 
trains. 

0 Production surges must be accommodated. 

These problems may be addressed by varying the trains': (1) scheduling and/or (2) consist. The first 
method involves constantly changing the schedule for unit train departures. CSXT has evinced a 
willingness to be somewhat flexible in this matter, but will require a one-week advance notice of schedule 
changes. The recommended solution is to establish a unit train operating schedule for the lowest 
anticipated production rate and respond to surges by increasing the number of cars. As noted in Section 
D-1.7, the FEMP's rail system is designed such that 53-car unit trains could be originated. 

OUl/SOWRAILREV/Oaokr6.1995 -D-11- Rev. No.: B 
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D-1.6.3 Total Number of Railcars Reauired 

Table D-2 summarizes railcar and track requirements for various production scenarios. 

As noted in Section D-1.4.5, the FY 2000 production rate is a minimum rate case, and accommodation 
would be necessary for production surges. The FY 2004 production is considered as an upper "cap". 
Table D-2 is the basis for recommending that railcars be procured in two phases: 

0 Phase I: Lease/purchase 130 railcars (valued at $7.2 million on the basis of a unit 
cost of $55,0008) for delivery in the first quarter of FY 1998. 

0 Phase 11: If funding materializes to support a substantial production increase, 
lease/purchase an additional 60 cars to be received in the last quarter of 
FY 2000. 

Cost reduction efforts include: 

0 Performing a lease versus purchase analysis for new cars, and 

0 Preparing a solicitation to determine the availability of a uniform fleet of used railcars 
in good condition. 

D-1.7 FEMP Storage Track Requirements 

The installation of new storage sidings (Tracks 15 et.seq.) is subject to the constraint that the FEMP have 
. sufficient track to store all railcars in the event that operations were to be suspended due to: 

0 Funding problems, or 
0 Seasonal weather disruptions. 

In addition, car storage on the Main FEMP Spur is impractical, as this would block the FEMP's ability 
to originate unit trains upon resumption of production. 

Sidings derived from, and parallel to Track 1 ,  are configured as a "ladder track" (Le., a series of 
switches which provide access to several parallel dead-end yard tracks. If all of these stub tracks 

* FERMCO, July 1955, Draft OU1 Transportation Mode Options Analysis - Direct Rail Shipment from the FEMP to a 
Permitted Commercial Disposal Facility versus Internodal Transfer. 
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0 1 6 3  

Track No. 

15 

16 

17 

terminate at a common boundary, such as the on-site cell, each successive stub will be shorter than the 
previous one. For Number 8 turnouts: 

Additional Required Footage 
.. 

Spur Total Usable Trackage, 

6,404 
Length, Feet 

1,650 1,488 '4,916 

1,538 1,376 I23340 

1,426 1,264 "2,276 

0 The offset distance between the points of switch for successive spurs is 112 feet. 

0 The closest point of approach of a railcar on a spur to the point of switch is 112 feet, due 
to offset requirements to eliminate interferences between railcars on adjacent tracks. 
Furthermore, the usable lene@ is further reduced by a %-foot minimum buffer space at 
the far end of the track. 

On the basis of Table D-2, Table D-3 presents the FEMP's FY 2004 storage track needs if the 4,450 feet 
of track afforded by existing Tracks 1 ,  2 and 12 are used. 

Table D-3. Proposed Minimum New FEMP Spur Tracks for FY 2004 Production Rate 
(Car Storage on Tracks 1,  2 and 12) 

Feet 

1,124 

19 ' I 1,202 I 1,040 I 84 

1,090 I 928 I 0 2o I 
In view of funding uncertainties, this is an excessive amount of storage track to construct at one time. 
Accordingly, it is recommended that the FEMP embark on a two-phase program to procure railcars and 
install the required track as follows: 

0 Phase I FY 1998 through FY 2000 production (Tracks 15-17). 

0 Phase I1 FY 2001 through FY 2004 output (Tracks 18-20). 

Table D-4 presents the trackage requirements for Phase I if Tracks 1,  2 and 12 are used. 
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Table D-4. Proposed New Phase I FEMP Spur Tracks 
for FY 1998-2000Pmduction Rate 

(Car Storage on Tracks 1, 2 and 12) 

Track No. Spur Total Usable Trackage, 
Length, Feet Feet 

15 1,650 1,488 

16 1,538 1,376 

17 1,426 1,264 

1 

Additional Required Footage 

2,976 

1,488 

112 

0 

Tracks 15 and 16 almost satisfy the minimum FEMPxScar needs. Track 17 is needed for storage of 
cars held for analytical clearance. The origination of %-car unit trains will require a crossover, as 
discussed in Section 3.2.3.1. 

In addition to the above-noted track, Phase I also involss: 

0 

0 

0 

0 

0 

0 

Inspection of the Main FEMP Spur andae FEMP trestle (upgrading, if necessary). 
Inspection, upgrading, and east extensioq of Tracks 1 and 2. 
Construction of the new curve to connwthe Main FEMP Spur with Track 12. 
Construction of Tracks 13 and 14. 
"Upfront cost" (to be credited) for rebuilding CSXT Shandon Yard switches. 
Construction of support facilities noted% Section D-2. 

Cost reduction efforts focus on availability/procurementd 

. Heavy-duty "relayer" rail, at favorable pking, from CSXT's former Shandon Yard. 

0 Rail from the abandoned southern s x t i i o f  Track 12 for the construction of the new 
curve-in from the Main FEMP Spur to& north end of Track 12. 

0 The car bumpers, at the ends of abarhned FEMP stub spurs, for "recycling" via 
emplacement at the end of each new spurtrack constructed. 
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D-2 SUPPORT FACILITIES 

D-2.1 Loading Building 

This building and the following facilities are not included in this program as they are considered to 
comprise the processing plant "package" to be designed by PARSONS: 

0 Railcar mover. 

0 Railcar scale. 

0 Computer and software for automated shipping document preparation. 

0 Railcar washing and spent fluid management. 

0 Radiological monitoring and analytical equipment for determining railcar: 
Zl 

0 

0 Removable contamination. 
Total fixed and removable contamination. 

. .  
0 Dust control. 

D-2.2 Railcar Unloading 

This area is supported by Track 14. The facility affords access for equipment to remove material from 
a railcar and load the waste into a container or truck for return to the OU1 processing area. The entire 
working area, including the track, is hard surfaced. No other provisions are included. 

D-2.3 Radiological Control Point and Final Car Wash 

This structure, having a length slightly longer than one railcar, is similar to the enclosure over the main 
vehicular access point to the FEMP Controlled Area. No provisions are included in the scope of this 
work package for laboratory facilities involving radiological detectiodcounting instrumentation. 

If time-consuming tests are required, prior to the release of the loaded railcars, the radiological personnel 
will have to "field perform" the required monitoring/sampling of cars on Tracks 15 and 16. 

The railcar wash station is a simple facility, exposed to the elements, and allows for optional spraying 
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of railcar undercarriage, sides and cover as the cars are moved slowly through the structure by means 
of the locomotive. Water is collected in a diked area underneath the tracks; additional liquid handling 
is beyond the scope of this package. This facility is sited on Track 1, east of the northeast wye switch. 

* 
D-2.4 Locomotive and Railcar Maintenance Building 

A three-bay building is'constructed with two adjacent bays having parallel tracks along their entire length. 
This structure houses the FEMP locomotive(s) and affords simple maintenance services (e.g., lubrication 
as opposed to engine overhauls). In addition, space is available for scheduled contract-maintenance of 
the leased gondola railcars. A primary function of the facility is repairing railcar covers. To accomplish 
this, a railcar with a "bad order" cover is spotted in the center bay. The cover is removed by an 
overhead crane and placed on a dolly in the adjacent non-rail bay for work or transport outside the 
building. The new cover is moved from temporary laydown on the tracks of the other bay and placed 
on the car. This procedure may also used to successively move covers, stacked on flat cars used for 
shipping from the vendor's plant, onto DOE'S gondola cars. 

The building includes: an overhead crane of appropriate capacity for the locomotive, a fueling facility 
and a heated trailer with telephone and toilet facilities. Tools and other "shop" provisions are excluded 
from this package. An outside paved yard, with a two-ton capacity simple overhead crane, stores covers 
and additional components. The crane traverses three stored covers, the dolly area outside the bay and 
a laydown area for a cover removed from a car. 

D-2.5 Fencing 

The scope of this project includes: 

0 Chain link fencing around: 

0 The Main FEMP spur from the Controlled Area to Paddys Run Road. 

0 A 200-foot minimum length CSXT locomotive "enclave", east of Paddys 
Run Road, with sliding gates at each end, to isolate CSXT's equipment 
and crew from the site. A small heated shelter with a chemical toilet is 
provided for FEMP security personnel awaiting the arrival/departure of 
a train. 

0 Radiological control fencing around Tracks 1, 2 15, 16, 17 and the rest of the Main 
FEMP Spur. 
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D-3 LOGISTICS 
0163 

D-3.1 Unit Train Management During Production Operations 

With respect to train origination, the number of cars released from QA must equal a predetermined 
"average" number of cars per day. A uniform production rate is not necessary, but the number of cars 
generated each day must be an integer. 

The illustrative basis for this discussion is Figure D-3 on page D-18, which depicts the operating cycle 
from point of start-up (after all of the analytical and production car reserves have been established) for 
the FY 2000 production rate of 3 cars per day. Under this scenario, which is considered to be the Base 
Load Case for track design purposes, fourteen days are required to generate each of two minimum length 
unit trains (i.e., 42-cars). The following daily schedule for railcar management, based upon a selected 
starting point on Day 15, complements the schedule for railcar movements described by Section D- 
3.2.3.1: 

0 Days 15-27: QA releases cars designated for Train 2. 

0 Day 28: QA releases last cars assigned to Train 2 which is made-up on this day 
along the Main FEMP Spur. 

0 Day 29: Train 2 departs, and first set of cars, allocated to Train 1, is released by 
QA. First three cars from the "Working Reserve" are loaded .and placed 
into analytical hold. 

0 Day 30: Three more empty cars from the Working Reserve are loaded. QA 
releases cars, filled two days previously, which are assigned to Train 1. 

0 Day 31: Three more Working Reserve railcars are filled. QA releases cars 
loaded two days previously, which are assigned to Train 1 .  Train 1 
arrives and is broken down. At end of day, Working reserve cars are 
replenished from Train 1 cars. 

0 Day 32: Three cars are QA-approved and join the nine cars released on Days 29- 
31, assigned to Train 1. 

0 Day 42: Train Number 1 is made-up on Main FEMP Spur using previously 
released assigned cars and three provided by QA that day. Three empty 

-D-17- Rcv. No.: B 



STATUS AT DAY END 
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31 
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30 
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DAY CARS TRAIN1 TRAJN2 TRAIN3 CAR SOURCE I FROM TRAIN 'WORKING' 
1 QNOC RESERVE 
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TOTAL EMPTY 

CARS RESERVE CARS 
cwac 'WORKING- 

0 
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0 '  
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0 
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0 
0 
0 
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0 
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0 
0 
0 
0 
0 
0 
0 
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0 
9 
0 
0 
0 
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0 
0 
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0 
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0 
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0 
0 
0 
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0 
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0 
0 
0 
0 
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0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
0 
6 
3 
0 
0 
0 
0 
0 
0 
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0 
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0 
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0 
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0 
0 
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3 

Dark shading indicntos days when train8 nro in transit: solid shading shows days at PCDF. 

gure D-3 - Operating Schedule for 2 x 42-Car Unit Trains (14 day Cycle) at 
Minimum Supportable Production Rate of 3.0 Cars (270 Tons) Per Day 
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cars from the "Working Reserve" are loaded. QA releases cars filled 
two days previously which are assigned to Train 1. 

0 Day 43: Train 1 departs and Working Reserve is "tapped" as a source of cars to 
be loaded. Three cars are released from QA and assigned to Train 2. 

Usually, a repeatable cycle is developed after all of the trains have made one trip. However, a review 
of Figures D-5 and D-6, respectively on pages D-21 and D-22, shows that the train is at the PCDF for 
five days, rather than the minimum of four days. This avoids having the first train leave on the same 
day that the second arrives, and is the basis for the "staggered unit concept" in which time elapses 
between the departure of one unit train and the arrival of the next. This is mandated because the Shandon 
Yard cannot be used for train origination. 

Using the same unit train cycle, Figure D-4 on page D-20, shows that production surges up to 26 per cent 
(3.8 cars per day) can be accommodated by increasing the cars in the train up to a maximum of 53. For 
this scenario, an additional nine to twelve cars are required as a working reserve to accommodate the 
loading of three to four cars per day during the three day intervals between unit trains. 

Similarly, Figures D-5 and D-6 illustrate the operation of three unit trains, operating on an eight day 
cycle. Increasing the number of cars from 40 to 53, provides the means to support the maximum 
production rate of 6.74 cars per day in FY 2004. 

D-3.2 FEMP Track Utilization 

D-3.2.1 On-Site Storaae of 130 Railcars 

This section presents the plan for storing all of the railcars on the site during Phase I if operations are 
temporarily halted. 

The method for putting all FEMP cars into storage is for the site locomotive to puIVpush successive 
strings of inbound cars onto: 

0 

0 
Existing Tracks 1 and 2. 
New Tracks 15 through 17. 

Track 17 will be used in lieu of Track 12. The locomotive will then proceed into the new maintenance 
structure at the south end of Track 12. 
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STATUS AT DAY END 

CARS TRAIN1 TRAIN2 TRAIN3 CAR SOURCE 
FROM TRAIN 'WORKING' 
QNQC RESERVE 

0 ARRIVE 
3 3 3  
3 3 6  
3 3 9  
4 4 1 3  
4 4 17 
4 4 21 
4 4 25 
4 4 20 
4 4 33 
4 4 37 
4 4 41 
4 4 45 
4 4 49 
4 4 53 
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3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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4 
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4 
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3 
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-..v......- 
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4 21 
4 25 
4 29 
4 33 
4 37 
4 41 
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Dark shading indicates days when trains aro in transit; solid shading shows days at PCDF. 
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igure D-4 - Operating Schedule for 2 x 53-Car Unit Trains (14-Day Cycle) at 
Maximum Supportable Production Rate of 3.78 Cars Per Day 
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DAY CARS TRAIN1 TRAIN2 TRAIN3 CAR SOURCE 
FROM TRAIN 'WORKING' 
QNOC RESERVE 

STATUS AT DAY END 
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gure D-5 - Operating Schedule for 3 x 4O-Car Unit Trains (8-Day Cycle) at 
Minimum Supportable Production Rate of 5.0 Cars (450 Tons) Per Day 
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STATUS AT DAY END 
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Dark shading indicates days when trains am in transit: solid shading shows days at PCDF. 

Figure D-6 - Operating Schedule for 3 x 53-Car Unit Trains @-Day Cycle) at 
Maximum Supportable Production Rate of 6.7 Cars Per Day 
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- OB68 
D-3.2.2 Start-UD of Production 

0 The loading cycle involves removing stored cars from Tracks 16, 15 and 17 in succession. After filling, 
the first day's production is pushed out to the limits of the FEMP Controlled Area. More cars are added 
over time. Before the motive capacity of the locomotive is exceeded, the string of cars,is pushed out to 
the east limit of the enclave near Paddys Run road, where it awaits the departure of the fust unit train. 
Then, the storage tracks for filled cars (Numbers 15 and 16) should be sufficiently cleared of empty cars, 
so that loaded cars can be accepted. As the number of cars on-site decreases, the production and 
analytical reserves are established, and a regular unit train schedule is developed to match the production 
rate. 

D-3.2.3 FEMP Track Locistics Durina Production ODerations 

This section conceptualizes possible FEMP yard operations for accomplishing these railcar movements 
in order to ensure that the track design will serve its purpose. Modest refinements of the design may be 
expected. The on-site operations involve the cycling of empty cars from Tracks 1 and 2, to: 

0 Track 13 for loading. 
0 

0 

0 

Track 17 for analytical hold. 
Track 14 for unloading, if necessary. 
Tracks 15 and 16 for storage. 

.. 
L) 

-. 

n 

During the make-up of a unit train, the FEMP locomotive moves cars from Tracks 15/16to the Main 
FEMP Spur for pickup by CSXT's locomotives. :x- 

This section is based upon Figures D-1 and D-2 which depict the upgraded FEMP track system and the 
southern portion of the former Shandon Yard. CSXT traffic on the Fernald-Cottage Grove Branch Line 
travels along the main Branch Line which is the westernmost track. About 34 mile north of the FEMP 
Spur, somewhat south of New Haven Road, CSXT's Passing Track is accessed by a switch (the North 
Branch Line Switch). The Passing Track is immediately east of the main line. About 'h mile south of 
the FEMP Spur, the Passing Track rejoins the Main Branch Line at a switch (the South Branch Line 
Switch). The balance of the parallel tracks is the unused Shandon Yard. After removal of the Shandon 
Yard, the western end of CSXT'sspur will be connected directly to the Passing Track. The involved 
switch will be referred to as "the Spur Switch". 

A wye, which enables a switching locomotive to turn cars around by a series of movements (similar to 
the "K-turn" used by automobiles), is constructed using the following as the legs: 
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0 

0 

Existing curve from the Main FEMP Spur to Track 12 (the East Leg). 
New curve between the Main FEMP Spur and Track 12 (the West Leg). 
Main FEMP Spur (the Top Leg) 

' 

The following switches will be referenced: 

0 

0 

0 

The Northeast Switch accessing Tracks 1 ,  2, 15, 16 and 17. 
The Northwest Switch leading to the Main FEMP Spur. 
The South Wye Switch on Track 12. 

D-3.2.3.1 Train Oriaination at  the FEMP 

. This description of the operational scenario for train make-up involves the following steps for a 
production rate of three cars per day: 

0 The selected starting point for this example is Day 27 as shown by Figure D-3: 

. 1) At the start of the day's operation, three cars are pulled out of Tracks 1 or 2, and 
travel west through the car wash and the radiological check point. Either, or 
both, of the facilities are activated if necessary. The cars continue west across 
the Top Leg past the Northwest Switch and onto the Main F E W  Spur. The 
locomotive reverses direction and shoves the cars south along the West Leg to 
Track 12, and then onto Track 13 for loading. The loading operation is detailed 
later in this section. 

2). Then, about ten QA-approved cars (the estimated maximum number of loaded 
cars that the FEMP locomotive can move), followed by an empty spacer car, are 
pulled out of Track 16. They move through the car wash and radiological 
control point for a predeparture check. The locomotive pulls the cars south, 
dong the East Leg, onto Track 12. After the South Wye Switch is cleared, the 
cars are pushed north, across the West Leg, and onto the Main FEMP Spur. 
The cars are stopped immediately east of the fence currently delineating the . 
Controlled Area. 

3) Near the end of the loading shift, the cars on the Main FEMP Spur are pushed 
out to just east of the locomotive enclave at the west end of the Main FEMP 
Spur. 
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4) At the end of the loading shift, decontamination and radiological checking of the 
three cars ("spotted" at the start of the day in Step 1) continues in the Loading 
Building. 

0 Day 28: 

5 )  The first priority of each day's rail operations is to remove the radiologically- 
surveyed three cars from Track 13, and pull them north along the West Leg onto 
the Main FEMP Spur. After all cars clear the Northwest Switch, the cars are 
shoved east across the Top Leg and onto Track 17 to begin the analytical hold 
period. At some time during each day, a string of QA-released filled railcars are 
removed from their hold\point on Track 17 and moved onto Tracks 15 or 16. 

6) Step 1, from Day 27, is repeated to position and load the next set of three cars 
on Track 13. 

7) CSXT is contacted by 8:OO a.m. to provide the standard 24-hour advance notice 
that a unit train shipment will be ready. This notice confirms the 7day notice 
provided earlier. 

8) Three empty cars, removed from Tracks 1 or 2, are pre-positioned at the south 
end of Track 12. Except for a maximum of 19-spare cars for production surges, 
in order to originate unit trains longer than 42-cars (refer to Table D-2), Tracks 
1 and 2 are essentially empty of cars. 

9) The combined capacity of Tracks 15 and 16 is about 50-filled cars. During the 
balance of the shift, successive strings of about ten cars are pulled west out of 
Tracks 15 and 16. For reasons addressed later, Track 16 is cleared of cars 
before Track 15. En-route to the East Leg, each string passes through the car 
wash and radiological survey point. After clearing the South Wye Switch, the 
locomotive pushes the cars north, along the West Leg and onto the Main FEMP 
spur. Each string is pushed out to, and coupled with, the cars staged east of the 
locomotive enclave. After the train is completed, using the cars released that day 
by QA, FEMP personnel perform a preliminary inspection of brakes, etc. 

10) If the departing unit train substantially exceeds 42 cars, it will block the wye, and 
the last string of cars cannot be placed as detailed in Step 9. It is then necessary 
for: 
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0 Track 16 to be cleared of cars, and 

0 The locomotive to: 

* Pull the last ten cars remaining on Track 15 to its west 
end so that they clear the crossover between Tracks 15 
and 16. 

* Travel east on Track 16, past the crossover switch. 
Upon reversing direction, the locomotive moves 
northwest onto Track 15. 

* Push the last string of cars west onto the Top Leg of the 
wye. After the string passes the Northeast Switch and 
is coupled with the rest of the cars, the locomotive 
reverses direction. 

* After clearing the Northeast Switch, the locomotive 
changes direction, and moves south on the East Leg to 
Track 12. 

0 Day 29 (Shipment): 

11) Step 5, from Day 28, cannot be executed as there may not be sufficient room on 
the Main FEMP Spur, west of the Northwest Switch, for the string of three 
radiologically-surveyed cars to be removed from Track 13. Instead, the cars are 
pulled north across the East Leg of the wye onto Track 16, where the cars are 
temporarily spotted after clearing the switch accessing the spur. q e  locomotive 
proceeds east. After clearing the crossover switch on Track 16, the locomotive 
reverses, crosses over to Track 15, moves east, and then south along the East 
Leg to return to the south end of Track 12. The three cars, pre-positioned via 
Step 8 from Day 28, are then pulled north. After clearing the Track 13 switch, 
the cars are pushed south into the Loading Building. 

12) About one to two hours after transmitting a position notification at the Cottage 
Grove Yard, CSXT’s locomotives arrive on the FEMP spur, stopping just west 
of Paddys Run Road. 
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13) The west sliding gate of the FEMP enclave is opened by Security personnel who 

then stop traffic on the road. CSXT’s locomotives cross over Paddys Run Road 
and enter the enclave. The west gate is closed, the east sliding gate is opened, 
and the locomotives proceed a few feet east into the FEMP area in order to 
couple with the string of loaded outbound cars. The CSXT crew is provided 
with shipping papers for the train. This operation should only require a few 
minutes, and CSXT’s crew remains in the locomotive. 

14) The west gate is opened, automotive traffic is blocked, and CSXT’s locomotives 
pull the unit train of filled cars across Paddys Run Road and north onto the 
passing track where the CSXT crew performs the brake and safety inspection. 
CSXT accepts the unit train and departs. The fifteen day off-site cycle 
commences on Day 30. FEMP Security personnel close all gates and retire. 

D-3.2.3.2 ReceiDt of EmDtv Cars 

Continuing with the example, empty cars are received at the FEMP as follows: 

0 Day 30 (One day prior to receipt): 

15) A 24-hour advance notice of the cars’ arrival is obtained on the basis of car 
tracking information, and/or receipt of notice from CSXT. This completes the 
15day off-site cycle. 

0 Day 31 (Receipt of inbound cars): 

16) One hour after FEMP’s receipt of telephoned advance notice of the train’s 
imminent arrival, CSXT’s locomotives pull 40 cars south from the Main Branch 
Line, onto the passing track via the North Branch Line Switch, and stop 
immediately north of the Spur Switch accessing the Main FEMP Spur where they 
are met by FEMP Security personnel. The cars are uncoupled and temporarily 
“staged” on the Passing Track, under supervision of FEMP Security. 

17) This step, and Steps 18, 19 and 20, allow CSXT’s locomotives to “runaround” 
the empty cars. 

CSXT’s locomotives proceed south on the Passing Track, and stop just north of 
the South Branch Line Switch which is then manipulated. 
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CSXT’s locomotives traverse the switch, and move south onto the Main Branch 
Line. The South Branch Line Switch is positioned to access the Main Branch 
Line. 

CSXT’s locomotives move north on the Main Branch Line and just clear the 
North Branch Line Switch. 

The locomotives cross the switch, move south onto the Passing Track, and 
couple with the string of empty cars. 

The empties are shoved onto the Main FEMP Spur and into the site as described 
in Steps 13 and 14 from Day 29. The cars are uncoupled just east of the 
locomotive enclave. 

CSXT’s locomotives move out to the passing track and depart. 

Strings of 10 to 20 empty cars are pulled east on the Main FEMP Spur by the 
FEMP locomotive, and south onto Track 12. 

The cars are pushed north and then east onto Tracks 1 and 2. 

D-3.2.3.3 Loadinq 

Loading operations commence after Step 1 ,  from Day 27, is completed: 

0 Each day: 

The FEMP locomotive moves empty cars onto Track 13 until they can be 
attached to the car mover serving the Loading Building. 

The car mover pulls the string of cars through the building until all cars, except 
the north car, extend south of the Loading Building. 

During the day, the cars are loaded and pulled north of the Loading Building. 

At the conclusion of each day’s operation, Steps 4 and 5, from Day 28, are 
initiated. 
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0 At some time each day, the QA-approved cars are moved from the analytical hold track 
to Tracks 15 and 16. 
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