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8s- OU1 Re-Final Design F lckage Contents 

Deliverable I Components I Content 
PACKAGE I (Volume 1 of 2) 

Design Criteria Document 
(DCD) ~ 

ARARs and TBC 

(Appendix A of DCD) 
Substantive Permit Crosswalk 
(Appendix B of DCD) 

R~uirements  

P L A N T  
FACILITIES 
DESIGN 
CRITERIA 
PACKAGE 

I 

P L A N T  
FACILITIES 
ENGINEERING 

Mass Balances 

Process Flow Diagrams 

SITE 
MPROVEMENT 
'LAN 

remediation facility, including a description of the instrumentation 
concept, on a system-by-system basis as shown on the Process Flow 
Diagrams. 
Includes Mass Balances for all waste pits. The data is organized to 
correspond with the Process Flow Diagrams. 
Includes Process Flow Diagrams for waste retrieval, waste 
preparation, drying, off-gas treatment, and dried waste blending and 
loadout. 

2ONSTRUCIION 
iCHEDULE 

Equipment List 
General Arrangement 
Drawings 

Description of Site 
Preparation Activities 
Civil Site Plan 
Civil Utility Plan 
Civil Grading Plan 
Civil Utility Profiles and Civil 
Details 
Civil Specifications 
- - --___ - 

Includes a listing of the equipment associated with the process. 
Includes a civil preliminary site plan, a civil preliminary utility 
plan, and material handling plans and sections for the pit waste 
remediation area, waste preparation area, the drying facility, and 
the blending and rail loadout facility. 
Presents the contents of the Site Improvement Plan and their 
interrelationship. 
Drawing depicting the general improvements to the site. 
-Drawings-showing the location and details of subsurface utilities. 
Drawings depicting the grading plan and details. 
Drawings show details of subsurface features 

Construction specifications to support the site improvement 
act1V1tles. - --__- . . - - - - . . .  

Relevant to Remediation 
System Design 
(Appendix C of DCD) 
Dryer Off4as Stack Limits 
(Appendix D of DCD) 
Process Description 

Utility Requirements 
Description of %-Site Rail 
Improvementi 

Off-Site Rail Upgrades 

Construction Schedule - 

Control Philosophy 

Estimate of utility needs for operating the remediation facilities. 
Description of on-site rail improvements, including a layout figure 
showing the rail upgrades and consttuction required to support on- 
site 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. 

Documents tie specific criteria which affect the design, including 
all pertinent DOE orders, engineering design codes, standards and -- i&j3iremenlr:,-etc. 

design. 

Provides ovenriew of specific substantive permitting and ARAR- 
driven requirements associated with OUl remediation. 

-- ~- 

ARARs and TBCs are addressed through the 

of the design. (Results from DEEP are included in the Technical 
Summary of DEEP Test Data). 

Provides quantitative limits for composition of dryer off-gas. 

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 
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OU1 Pr&Einal Design Package Contents- 

EQUIPMENT 
SPECIFICATIONS 

I Content 

Debris and Process Shredders 

Indirect Dryer 

__ 

L 

Off-Gas Treatment System 

Waste Loadout Svstem 

Includes draft specifications for the components of the Off-Gas 
Control System. 
Includes the waste loadout svstem descriution. 

Includes the mrformance sDecification for the shredders. motor and 

Deliverable 

-~ -~ ~ 

associated electrical materials. 

I Components II Content 

Waste Excavation Plan 

Includes the performance specification for the indirect rotary dryer, 
motor, electrical materials, heat tracing, piping, pipe supports, and 
insulation. , 

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 is reflective of the results 
of the Dewatering Excavation Evaluation Program. Discussion 
is provided on stormwater management, dust and fugitive 
emissions control, and monitoring during excavation, although 
specific sampling and analysis details will be identified in the 
Remedial Action Work Plan. The plan’ discusses needed 
coordination with other FEMP groups related to soils 
excavation. and the management of oversized debris. 

1 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 the on-site disposal 
facility). 

EXCAVATION PLAN 

: RDWP, this design activity is no longer within the scope of the ;lTE RESTORATION PW 

Materials Management 
(Appendix A of Excavation 
Plan) 

Conceptual Drawings 
(Appendix B of Excavation 
Plan) 

Provides drawings of various excavation plans, sections, and 
civil details. 

4 - Although identified in tb 

Provides a summary of the results of the various phases of 
DEEP, including physical and engineering properties of the in 
situ waste. 

3U1 remediation design, but will be more appropriately covered on a site-wide basis. 

ERAFSl\VOLl:OUDATA\ 
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Description of plan for shipping waste to the PCDF and as 
required to NTS, including discussion of rail transportation 
conceptsrshipment containers, plan-for-tracking of-shipments,- 
emergency response plan, and waste characterization testing and 
analysis requirements associated with meeting the waste 
acceptance criteria of the PCDF. 

3/18/96, 4:01pm, Rev. No.: 2 
.- 



Roadmap to FEMP OUI '  Pre-Final Design Packs@ - 2 0 3 8 

1 .o Purpose of Documents 

The documents described in Sections 4 and 5 of this Roadmap constitute the Pre-final Design submitted 
to the United States Environmental Protection Agency (US EPA)/Ohio Environmental Protection Agency 
(Ohio EPA) for the remediation of the Fernald Environmental Management Project (FEMP) Operable 
Unit 1 (OU1) facilities. The Addendm to the Remedial Design Work Plan (ARDWP) attached to the 
letter of transmittal of this Pre-Final Design Package provides an explanation of the Alternative Remedial 
Action Subcontracting Approach (ARASA) that the DOE now plans to use for remediation of OU 1. It 
further provides a discussion of how the various sections of this Pre-Final Design Package will be applied 
to the ARASA. The Roadmap describes the documents and changes which have taken place since the 
October 24, 1995, Preliminary Engineering package issue. An insert presenting a quick reference to the 
OU1 Re-final 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 
Production Center, produced high purity uranium metal products for the United States Department of 
Energy (DOE) and its predecessor agencies from 1952 to 1989. Former uranium processing operations 
at the FEMP were limited to a fenced, 55-hectare (136-acre) tract, closed to public access, known as the 
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 Clearwell, or burned in the Bum 
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 1994). 
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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 1995a), 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 ind Appropriate Requirements (ARARs), and 
protecting human health and the environment. Additional detail may be found in the enclosed documents 
and in the Final RDWP for Remedial Actions at Operable Unit 1' (DOE 1995b). 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. 

3.0 General Structure of Pre-Final Design Packages 

This submittal consists of the following elements as defined in the Final RDWP for Remedial Actions at 
Operable Unit 1 (DOE 1995b). 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 I1 addresses the operational plans associated with waste excavation, site restoration, and 
waste transportation and disposal. 

To the extent possible, 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 [DOE 1995c]), 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. 

3.1 Changes from Preliminary Design Package 

This set of documents has been updated with additional design details, as well as responses to comments 
received from the US EPA and Ohio EPA on the Preliminary Design Package (submitted October 1995). 

Various design improvements are also incorporated in this package. They are reviewed in Table 3-1 and 
summarized in Table 3-2. 
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1. 

2. 

3. 

2 6 3 8  Table 3-1 - Major Design Issues and Affected Documents 5 
L 

a 

Major Design Issues Documents Affected 

Process Issues 
A review of the various issues associated with placing debris 
from the waste pits into the On-Site Disposal Facility 

Therefore, all debris originating in the pits will be sent off site 
for disposal. Soil beneath the pits may still be sent for on-site 
disposal. (Materials from the D&D activities will be addressed 
through Facilities D&D remedial planning documents and may 
or may not go to on-site disposal.) 

- Design Criteria Document 
- Process Description 

- Process Flow Diagram 
- Waste Excavation Plan 

Appendix A (Materials 
Management Plan) 

determined that there is no significant benefit in this option. - MassBalances 

The OU1 Remediation System is capable of producing a - 
maximum of 150,000 tons of dried waste product per year as - 
loaded in the railcars. This correlates to a 680 tons per day - 
loadout rate (decreased from the previous 960 tons per day 
rate), 5 days per week operation, 52 weeks per year, with an - 
assumed operating efficiency of 85 percent. This is based on 
the current projected maximum annual funding level. The - 
waste product has a moisture content with f5 percent of the - 
optimum moisture content as determined by the Standard 
Proctor Test. 

Design Criteria Document 
Equipment List 
General Arrangement 
Drawings 
Description of On-Site 
Rail Improvements 
Shredder Specification - - 
Waste Loadout 
Description 

Note: The previous version of the mass balances reflecting the 
maximum loadout rate of 960 tons/day is included in this 
package. Corrected mass balances (to reflect the reduced 
processing rate) will be produced. Adequate design 
information was available to update the other documents noted. 
Rad waste acceptance criteria sampling is done prior to drying - Design Criteria Document 
instead of prior to railcar loadout. With only acceptable waste - Process Description 
being dried, the analytical holding period for filled railcars is - Control Philosophy 
reduced to 24 hours. - Process Flow Diagrams 

- Waste Loadout System 
Additional WAC confirmation samples are taken from the 
processed and blended waste as it is loaded in the railcars. 
Some fraction of these samples may be analyzed to confirm the 
screening results before the unit train leaves the site. The 
remaining samples are retained as reference samples in case the 
disposal facility finds a problem with a railcar shipment.) 

Proctor testing to determine optimum moisture of the final 
mixed product and actual moisture content of the feed is also 
done on the waste prior to drying. Real time moisture 
measurements (neutron probe) are made at the dryer discharge 
to ensure product moisture is in the acceptable range (optimum 
* 5  percent) for shipping. 

.. 
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. .  . Table 3-1 - Major Design Issues and Affected Documents (Continued) 

Mqjor Design Issues 
Facility Confirmration Issues 
To reduce the overall facility layout, sizes of various interim 
storage piles are reduced. This decreases the overall footprint 
of the waste preparation area by 55 percent to 140 by 420 feet 
and the overall footprint of the waste loadout area by 45 
percent to 135 by 370 feet. The following storage piles (surge 
capacities) are affected: 

4. 

. 

Wet Waste Pile: 
Dryer Feed Pile*: 
Loadout Storage Piles: 

Reduced to 2,350 yd3 total 
Reduced to 2,650 yd3 total 
Reduced to 1,460 yd3 total 

* The dryer feed pile is divided into five sections with partial 
walls running parallel to the flow of material to contain the 
daily feed blends. 

The capacity of the "Contingency Stockpile" north of the 
process facility is as large as the area accommodates (not to 
exceed approximately 7,000 yd3). 
One of the four original railcar bays was also eliminated to 
reduce the size of the facilities. In the current design, the 
railcar lidding and lining is conducted in the first bay in the 
building (south side). Loading waste into the railcars is done in 
the second bay. The third and last bay is designated for 
radiological survey and decontamination (if necessary) of the 
exterior of the railcars. 
"Rainbreaks," which are rigid, partial walls that extend from 
the roof, are used near waste piles to protect them from 
precipitation. A roof overhang (approximately 30 feet wide) is 
added on the west end of the building to protect the waste from 
precipitation in the receiving area. (Mechanical ventilation of 
the open-sided buildings is not anticipated. Vehicle operators 
are in enclosed cabs equipped with air filters.) 
Engineered buildings with approximately 50-foot center 
columns are used in lieu of pre-engineered or tension support 
structures. Column design incorporates protection against 
damage from mobile equipment. 

5. 

6 .  
- 

7. 

- . .  . . , ,  
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- 
Documents Affected 

- Design Criteria Document 
- Process Description 
- Control Philosophy 
- Process Flow Diagrams 
- Equipment List 
- General Arrangement 

- Description of Site 

- Utility Requirements 

Drawings 

Preparation Activities 

- Design Criteria Document 
- General Arrangement 

Drawings 
- Description of On-Site 

Rail Upgrades 
- Waste Loadout 

Description 
- Design Criteria Document 
- General Arrangement 

Drawings 

- Design Criteria Document 
- General Arrangement 

Drawings 
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Table 3-1 - Major Design Issues and Affcted Documents (Continued) 
C - 2 0 3 8 

- Documents Affected - - MajorDesignIssues- - - - -  

An equivalency request for local DOE Fire Protecdon - Design Criteria Document 
concurrence/approval has been made based on the following - Description of Site 
design criteria for the fire protection systems: Preparation Activities 

Dry chemical fire extinguishers are located in the immediate - Utility Requirements 
vicinity of the debris and process shredders. (Fire - Shredder Specification 
suppression systems built into the shredders by the shredder 
manufacturers are not necessary) 
Dry-pipe sprinkler systems are installed over the metal 
detectionhegregation system, over the indirect dryer, and at 
dryer end enclosures. 
A wet-pipe sprinkler system is installed in the 
mechanical/electrical control building. 
No sprinklers are required for the loadout building. 
The fire loop surrounding the process facility is eliminated 
except for short underground main to meet the reduced fire 
sprinkling and hydrant requirements. 

This request has been reflected in these documents. Upon 
approval of the equivalency request, the listed documents will 
be revised, as necessary. 
The layout of the railyard has been modified to better use the 
existing space and permit cost-effective and environmentally 
sound remediation of the northeast section of the FEMP 
according to the Soil Remediation Project schedule. The Soil - General Arrangement 
Remediation Project can now proceed with soil remediation 
from north to south starting first in the area where the new 
railyard will be located. 

The main railyard has been moved north of the site. 
Existing Tracks 1 and 2 are not used. 
Track 14 is used to store full railcars awaiting analysis of 
exterior swipe samples for radiological control and possible 
additional Waste Acceptance Criteria verification analysis of 
waste samples. (The railcars are not held on Track 14 for 
longer than 24 hours for these analyses.) 
The radiological control point and final car wash building 
(on the north track) and railcar/locomotive maintenance 
building are currently eliminated from the design, but space 
for the buildings is maintained. 

- Design Criteria Document 
- Description of On-Site 

Rail Improvements 

Drawings 



- 
*'.: . .  > ? \  C '  Tablt 3-2 - Checklist of Major Design Changes Incorporated in Pre-Final Design Documents 

II Civil Site plan I 

(March 1996 EPA Submittal) 

DOCUMENT 1 2 3 4 5 6  

Design Criteria Document d d * d  I /  

Process Description d d d I /  

7 8 9  

d d d d 4 
--------- 

d NIA NIA N/A N IA  
~ ~~ ~~ ~ 

Control Philosophy 

Mass Balances 

General Arrangement Drawings 

Process Flow Diagrams 

Equipment List 

~ ~ ~~~~ ~~ 

Description of On-Site Rail Improvements 

NIA 
d 
d 

NIA 

NIA 

Description of Site Preparation Activities 

NIA d I /  NIA NIA NIA NIA N/A 

(1) NIA NIA NIA NIA NIA NIA NIA 

NIA d I /  NIA NIA NIA NIA N/A 

d NIA I /  NIA NIA NIA NIA NIA 

d NIA I /  d d d N I A  d 

Off-Gas Treatment Specification 

Waste Loadout System 

Waste Excavation Plant 
Materials Management Plan 

Technical Summary of DEEP Test Data 

Civil Utility Plan 

NOT AFFECTED 

NIA d d NIA d NIA N/A N/A N/A 

d N/A NIA NIA NIA NIA N I A  N/A N/A 

NOT AFFECTED 

~~ 

Civil Grading Plan 

Civil Utilitv Profiles and Civil Details 

Civil Specifications 

Utility Requirements 

Off-Site Rail Upgrades 

Construction Schedule 

Debris and Process Shredder Specification 

Indirect Drver SDecification 

NIA I NIA I N I A  I d I NIA I NIA I N I A  I I/ I N / A  

The drawings and specifications included in,the Site 
Zmprovement Plan were issued Certified for Construction, 

Revision 0, on February 14, 1996. They have been 
revised to reflect value engineering changes and are 

undergoing a final review before reissue as Revision 1. 

N/A I N/A I N/A I I/ I N/A I N/A I N/A I d I N/A 

NOT AFFECTED 

NOT AFFECTED 

N I A  I d I NIA I N I A  I NIA I N/A I N/A I d I N/A 
~~ 

NOT AFFECTED 

11 Transportation and Disposal Plan I NIA I N/A I NIA I NIA I NIA I NIA 1 N/A I N/A I I/ 
d 
(1) 
N /A Not Affected 

Design issue has been incorporated in documents 
Mass balances are not yet modified. All other documents reflect the new processing rates. 
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Some basic terminology changes may also be evident in the various documents due to recent management i 

2 

=- 2 0 3 8 L  3 

modifications at the FEMP: 
_. _ _ .  - - -  - -  . . .. -. 

1) 
2) 
3) 
4) 
5)  

CRU-1 is replaced with Waste Pit Remedial Action Project. 
CRU-2 is replaced with Soil Remediation Project. 
CRU-3 is replaced with Facilities D&D Project. ' 
CRU-4 is replaced with Fernald Residues Vitrification Plant Project. 
CRU-5 is replaced with Aquifer Restoration Project. 

("Operable Unit" or "OU" still refers to the physical elements of the FEMP.) 

4.0 Package I Contents 

4.1 Plant Facilities Design Criteria Package 

The Design Criteria Document, Revision 1 (FERMCO 1996a) 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 Conceptual Design of the remediation plan and facilities address the ARARs and 
To Be Considered 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 (Appendix C). (The 
actual test data are included in other documents.) Status and results of value engineering studies 
performed since the Preliminary Design (submitted October 1995) are also included in Appendix C. 

I C  4.1.1 ' Chanaes from Desian Criteria Document. Revision 0 

This document now includes the results of physical property and other tests performed at the site or on 
OU1 materials that were not available for the Preliminary Design Package (submitted October 1995). 
Major changes reflect progress in detailed design and all of the issues listed in Subsection 3.1. (A 
summary of the design changes due to the Value Engineering Studies is included in Appendix C). A 'new 
Appendix B has been added to include a permitting "crosswalk" (the old Appendix B is now Appendix 
C) and a new Appendix D has been added to include Dryer Off-gas stack limits. Some of the subsections 
in Sections 1 and 2 have also been rearranged. Other changes involve responses to US EPA and Ohio 
EPA comments. 
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4.2 Plant Facilities Engineering i 

The Plant Facilities Engineering package contains a description of the operation and process used to treat 
waste and handle wastewater. This provides the basis for the preliminary design. Discussion of the 
material handling concepts is included in the Process Description and the Excavation Plan (Package 11). 

4.2.1 Process DescriDtion 

The Process Description, Revision F (PARSONS 1996i) describes the operations to handle and treat the 
waste, and handle the wastewater, as shown on the Process Flow Diagrams (PFDs). It provides an 
explanation of the processes shown on the PFDs including a reference to the appropriate stream numbers. 
(Revisions-D and E were issued during internal review cycles and have been superseded.) 

4.2.1.1 Changes from Process Description, Revision C 

The major technical changes to this document involve additional design detail and revisions to waste 
preparation material handling. These revisions include deletion of the trommel screen (now considered 
as future equipment) and incorporation of a metal detector and magnetic belt conveyor for removing 
ferrous and non-ferrous metal, respectively. Additional detail on the water balances has been included 
in Section 7. The document also reflects the off-site disposal of all debris, changes in sampling and 
stockpile strategies, and elimination of one railcar bay. 

4.2.2 Control PhilosoDhy 

The Control Philosophy, Revision F (PARSONS 1996b) covers the general operating and control 
philosophy for the remediation facility on a system-by-system basis as shown on the PFDs. 

4.2.2.1 Changes from Control Philosophy, Revision C 

Major technical changes to this document involve additional design detail and updates to waste preparation 
as described in Subsection 4.2.1.1 Other changes involve responses to US EPA and Ohio EPA 
comments. The document also reflects the changes in sampling and stockpile strategies discussed in 
Subsection 3.1. (Revisions D and E were issued during internal review cycles and have been superseded .) 

4.2.3 Mass and Enerav Balances 

The Mass and Energy Balances for all of the pits are included in this section as stand-alone tables that 
are organized to follow the PFDs. Weekly mass balance summary sheets are also included for each waste 
pit. 
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Note: The mass balances and process designs are based on the physical property data for the pit waste 
available Xanuary 22, 1996. It does not, at this time, reflect the revised loadout rates discussed in 
Subsectic 3.1.  

Drawing No. 

SK-F-03909 

SK-F-039 10 

SK-F-039 1 1 

SK-F-03956 

SK-F-039 13 

SK-F-04084 

e 

Process Revision Date 

Waste Retrieval E 3120196 

Waste Preparation G 3120196 

Drying and Off-Gas Treatment E 3120196 
Sheet 1 of 2 

Drying and Off-Gas Treatment D 3120196 
Sheet 2 of 2 

Dried Waste Blending & Loadout F 3120196 

(Block Flow Diagram) OU1 Water C 3120196 
Balance 

' 4.2.3.1 Changes from Preliminary Design Package 

The Mass and Energy Balances for all of the pits have been developed and are included (versus the 
Preliminary Design Packages, where only Pit 6 Mass and Energy Balances were provided). Physical 
property data have been updated based on DEEP data. 

4.2.4 Process Flow Diacjrams 

PFDs are included for waste retrieval, waste preparation, drying and off-gas treatment, dried waste 
blending and loadout, and overall water balance. The sketches included in the package are: 

4.2.4.1 Changes from Process Flow Diagrams in Preliminary Design Package 

The drawings have been updated to include additional design detail and process evolution. Drawing SK- 
F-03912 has been replaced by Drawing SK-F-03956, and reflects changes to the off-gas treatment system. 
A new drawing, SK-F-04084, has been added to schematically show the overall water balance. Reduction 
of the interim stockpile sizes, elimination of on-site debris disposal, the new sampling strategy, as 
discussed in Subsection 3.1, and waste preparation changes as described in Subsection 4.2.1.1 are also 
incorporated in these revisions. 
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Drawing No. Title 

:- 

Revision Date 

The Equipment List (Revision F) currently provides a listing of the equipment associated with the process 
used to treat the waste. 

SK-M-039 17 

4.2.5.1 Changes from Equipment List, Revision C 

03/20/96 I E /  Materials Handling Plan 
Waste Preparation Area 

The list has been revised to reflect the current design and additional design detail. Sizeskapacities of 
several pieces of equipment were reduced due to the reduced loadout rates discussed in Subsection 3.1. 
A separate list of equipment for future expansion has been added. (Revisions D and E were issued during 
internal review cycles and have been superseded.) 

SK-M-03920 

SK-M-0392 1 

SK-M-03922 

4.2.6 General Arranaement Drawinas 

Material Handling Sections- E 03/20/96 
Drying Facility 

Material Handling Plan E 03/20/96 
Blending & Rail Loadout Facility 

Material Handling Sections E 03/20/96 
Blending &-Rail Loadout Facility 

Civil overviews (site plan and utility plan), 'as well as material handling general arrangement plans and 
sections are included for the pit waste remediation area, waste preparation area, the drying facility, and 
the blending and rail loadout facility. 

SK-G-04164 1 civil Preliminary-Site plan I B I  03/20/96 

SK-G-04165 I civil Preliminary Utility plan I B I  03/20/96 

SK-M-039 16 Materials Handling 
General Arrangement Plan 
Pit Waste Remediation Facility 

E 03/20/96 

SK-M-039 1 8 I E l  Material Handling Sections Waste 
Preparation Area 

03/20/96 

SK-M-039 19 Material Handling Plan 
Drying Facility l E I  03/20/96 
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4.2.6.1 Changes from General Arrangement Drawings in the Preliminary Design 

Package 

The drawings have been revised to include additional design detail and the current physical arrangements. 
This includes reduction of the remedial facilities waste preparation and blending/loadout area sizes 
through reduced stockpile sizes and elimination of one railcar bay as discussed in Subsection 3.1. Other 
design factors discussed in Subsection 3.1 that are reflected in the drawings include the reduced loadout 
rate, elimination of the final car wash building, and building features such as rainbreaks and building 
column spacing. 

4.3 Site Improvement Plan 

4.3.1 DescriDtion of Site PreDaration Activities 

The Site Improvement Plan (SIP) 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. 
Additional civil, structural, and architectural work associated with building construction, etc., will be 
detailed in future packages. 

The drawings and specifications included in this package were issued Certified for Construction, Revision 
0, on February 14, 1996. 

The site preparation drawings presented have subsequently been revised and are currently undergoing a 
final review before reissue for construction as Revision 1. Revision 1 will reflect changes made in the 
processing facilities as a result of value engineering studies. Specifications did not change and were used 
to purchase materials to start construction on April 4. 

Revision 0 drawings are included in this package to avoid issuing unchecked drawings. Revision l'will 
be issued as a supplement to this pre-final design package. 

4.3.2 Civil Site Plan 

These drawings depict the general improvements to the site including: site clearing, utility and monitoring 
wells removal, access roads, stormwater management pond and 100-year storm spillway, and the 
embankment for the new rail spur. The 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. 
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e 4.3.2.1 , 

Additional design detail, including underground utilities to be demolished, has been added. 

Changes from Civil Site Plan, Revision B 

3 

4 

4.3.3 Civil Utilitv Plan 5 

This drawing shows the location of subsurface utilities. 
6 

7 

8 

4.3.3.1 Changes from Civil Utility Plan Drawings in the Preliminary Design 9 

Package 10 

11 

12 

13 

The underground utility profiles have been added and additional design details have been incorporated. 

4.3.4 Civil Gradina Plan 14 

IS 

These two drawings show the grading for the waste process area, berms, future railroad tracks, and the 16 

stormwater management pond and culverts. Section drawings are also included. 17 

18 

4.3.4.1 Changes from Civil Grading Plan Drawings in the Preliminary Design 
Package 

19 

Additional design detail, including final stormwater drainage, retaining walls, and catch basins, has been 22 

added. 23 

4.3.5 Civil Utilitv Profiles and Civil Details 
24 

2.5 

26 

These drawings show the profiles of subsurface utilities and civil details such as the pump station and n 

underground tie-ins. 28 

4.3.5.1 Changes from Drawings in the Preliminary Design 
29 

30 

31 

32 These drawings were not available in the Preliminary Design Package. 

4.3.6 Civil SDecifications 

The following construction specification sections are included: 

1) 
2) 

Section 01010 - General Requirements 
Section 01011 - Submittals . 

33 

34 

35 

36 

37 

38 
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=-- 2 0 3 8  Section 01012 - Schedule of Drawings 
Section 021 10 - Site Clearing 
Section 02200 - Earthwork I 

Section 02270 - Erosion Control 
Section 02300 - Boring and Jacking 
Section 02667 - Site Water Lines 
Section 02713 - Detention Pond Liner Geomembrane 
Section 02720 - Site Drainage 
Section 02733 - Pump Station 
Section 02831 - Chain Link Fences 
Section 02900 - Soil Preparation and Seeding 
Section 03001 - Concrete 

s . 
_ _  

4.3.6.1 Changes from Civil Specifications in the Preliminary Design Package 

The specifications have been revised as necessary to meet the current design requirements. The asphaltic 
concrete paving specification (Section 02510) has been deleted. The General Requirements section, 
Submittals section, and Concrete section have been added. Other changes involve responses to US EPA 
and Ohio EPA comments. 

- 
4.3.7- Utilitv Reauirements 

This document (PARSONS 19963) is a description of the utilities required to support the waste treatment 
process. 

4.3.7.1 Changes from Utility Requirements, Revision C 

The document has been revised to reflect the current design. It incorporates additional water balance 
information, equipment related changes, and changes to the firewater system discussed in Subsection 3.1. 

4.3.8 Descriotion of On-Site Rail Immovements 

This document (PARSONS 19969 describes the rail upgrades and construction required to support the 
shipment of treated waste. It includes the logistics associated with receiving, loading, storing, and 
moving of full and empty rail cars. 

. .. 
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4..3.8.1 Changes from Design of On-Site Rail Improvements in the Preliminary 
Design Package 

;.. 1 

The document has been updated to reflect the current design. Significant technical changes include 
relocation of the railyard north of existing Tracks 1 and 2 to facilitate Soil Remediation Project work and 
the removal of the radiological control point and final car' wash building (on the north track) as discussed 
in Subsection 3.1. Other changes discussed in Subsection 3.1 that affected the document include the 
reduced loadout rate, changes in sampling strategy, and elimination of one railcar bay. The title of the 
document has also been corrected to more accurately reflect its contents. 

4.3.9 Off -Site Rail UDarades 

This document (FERMCO 1995) 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. 

No changes were required for this document as presented in-the Preliminary Design Package. 

4.4 Equipment Specifications 

Performance specifications are included for the major equipment items noted below. These specifications 
are being used to competitively procure items requiring longer lead fabricatiodprocurement times. 

4.4.1 Shredder 

The Debris and Process Shredder Performance Specification, Revision D (PARSONS 1996e) includes the 
motor and basic electrical materials and methods specification. This document has been finalized for 
procurement. 

4.4.1.1 

The specification has been updated to cover both a debris shredder and a process shredder. Other 
changes involve response to US EPA and Ohio EPA comments. It reflects the reduced loadout rate and 
revised fire protection philosophy discussed in Subsection 3.1. 

- -  

Changes from Shredder Performance Specification, Revision A 

-14- 
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@ :  4.4.2 Indirect Drver 7- 2 0 3 8  
The Indirect Dryer Performance Specification (PAiXSONS 1996h) includes the specifications for the 
dryer, motor, electrical materials, piping, pipe supports, and insulation. This document has been 
finalized for procurement. 

4.4.2.1 Changes from Indirect Dryer Performance Specification, Revision A 

The specification has been revised based on system design modifications as well as vendor, US EPA, and 
Ohio EPA comments. None of the changes discussed in Subsection 3.1 affected this document. 

4.4.3 Off -Gas Treatment Svstem 

A description of the Basis of the Off-Gas Treatment System (PARSONS 1996a) and draft specifications 
included the following specifications (these specifications are currently being finalized for procurement): 

Section 01010 - General Requirements 

Section 13205 - Tanks and Immersion Heaters 
Section 14570 - Rotary Airlock Feeders 
Section 15060 - Pipe, Fittings, Valves, and Accessories 
Section 15090 - Piping Supports and Anchors 
Section 15160 - Pumps 
Section 15173 - Motors for Off-Gas Treatment System 
Section 15250 - Insulation 
Section 15755 - Heat Exchangers 
Section 15860 - Fans 
Section 15883 - Cyclone 
Section 15885 - Air Cleaning Devices 
Section 15890 - Ductwork 
Section 16053 - Basic Electrical Materials and Methods for Off-Gas Treatment System 
Section 16170 - Grounding and Bonding for Off-Gas Treatment System 
Section 16856 - Heating Cables and Panel for Off-Gas Treatment System 

. Section 11501 - Scrubber System 
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4.4.3.1 Changes from Off-Gas Treatment System Presented in Preliminary 35 

Design Package 36 

37 

The preliminary design package included generic specifications for the types of .equipment included in 
the conceptual off-gas system design. The current package includes- specifications which are being 
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-( knalized'for procurement. These specifications now reflect, in detail, the system depicted on the revised 

PFCs. For example, the specifications include material requirements, design conditions (flows, 
temiJeratures, and pressures), and, in many cases, dimensional details. Specifications are also included 
for ancillary equipment which is not in direct contact with the off-gas, but which will be procured 
together with the skid-mounted off-gas system due to its proximity to the off-gas equipment. This 
ancillary equipment includes the wastewater, condensate; and caustic tanks and pumps. 

4.4.4 Waste Loadout Svstem 

The Waste Loadout System, Revision C, (PARSONS 1996d) description is included. The equipment 
associated with this system is standard equipment that is readily available and will be specified 
individually. Thus, there is no "Total System" specification. 

4.4.4.1 Changes from .Waste Loadout System Description in Preliminary Design 
Package 

Significant technical changes were made to this document, including changing the sampling strategy and 
thereby reducing the railcar holding period to 24 hours as discussed in Subsection 3.1. Also, the 
stockpile size reduction and elimination of one of the four railcar loading stations as discussed in 
Subsection 3.1 are reflected in this document. 

- 

4.5 Construction Schedule (March 1, 1996) 

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 FY2005. The projected completion date for the remediation of OU1 by the second quarter of 
FY2005 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 
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4) Site preparation activities ... 
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The schedule ody addresses development of the first phase of remediation facilities f o m U l  

Phase I features single dryer operation with a nominal processing rate capacity of 22 tons per hour. 
Although the 10-Year Plan envisions the operation of a second dryer in FY2001, 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 afe not shown on this construction schedule. 

2 0 3 8  -. t.  
. 

4.5.1 Chanaes from Construction Schedule in the Preliminaw Desian Packaae 

The document has been updated to reflect the Alternative Remedial Action Subcontracting Approach 
(ARASA). The Amendment to the Remedial Action Work Plan (ARDWP) attached to the letter of 
transmittal of the Pre-Final Design Package provides an explanation of the ARASA that the DOE now 
plans to use for remediation of OU1. It further provides a discussion of how the various sections of this 
Pre-Final Design Package will be applied to the ARASA. 

5.0 Package II Contents 

5.1 Waste Excavation Plan 

The Waste Excavation Plan, Revision F (PARSONS 1996j) includes a description and evaluation of the 
waste excavation method g d  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 projects, for issues of soils disposal and debris manageqent. 

5.1.1 Chanaes from Waste Excavation Plan, Revision C 

This document now includes the results of physical property and other tests performed at the site or on 
OU1 materials that were not available in Revision C. It has been updated in response to US EPA and 
Ohio EPA comments and to reflect the current design. The Materials Management Plan (Appendix A) 
has been revised to show that no debris originating from the pits will be sent to on-site disposal (as 
discussed in Subsection 3.1). It also reflects a more integrated, sitewide approach to materials 
management. 

5.2 Technical Summary of DEEP Test Data 

The Technical Summary of Dewatering, Excavation, and Extraction Process (DEEP) Test Data 
. (PARSONS 1996c) 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 a 
ERAFSl\VOLl:RSAPPSWDATA\ 
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properties. Basic geotechnical properties for moisture concent and density are used in the mass balances. 
There is also a discussion of dewatering results that could bear on waste drying requirements. 

5.2.1 Chanaes from Preliminarv Technical Summarv of DEEP Test Data, 

2' . . 
* " :  . I _ %  

Revision A 

The document has been updated with results of the test work performed by the University of Cincinnati 
and confirmatory tests by an independent laboratory for Waste Pits 1, 2, 3, 5 ,  and 6. Additional data 
are also presented for Waste Pits 4, 5 ,  and 6, the Bum Pit, and the Clearwell. 

5.3 Transportation and Disposal Plan 

The Transportation and Disposal Plan, Revision F (FERMCO 1996b), 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. 

5.3.1 Chanaes from Transeortation and Diseosal Plan. Revision C 

As discussed in Subsection 3.1, the Final Wash Building Facility and Railcar/Locomotive Maintenance 
Building has been eliminated and the on-site railyard has been repositioned to the north side of Tracks 
1 and 2 to coordinate with site requirements of the Soil Remediation Project. Track 14 is now double- 
ended, which allows for'faster transferring of cars onto or from the analytical hold area. 

6.0 US AND OHIO EPA COMMENT RESOLUTIONS 

The US EPA and Ohio EPA reviewed the Operable Unit 1 Remedial Design Preliminary Design Packages 
during October 1995 and provided comments to DOE/FERMCO. DOE/FERMCO responded to these 
comments and proposed actions to be incorporated into the Pre-final Design Packages. Appendix A 
presents the US EPA and Ohio EPA comments, DOE/FERMCO's responses and proposed actions, and 
references as to where the actions can'be found in the revised Pre-final 
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APPENDIX A 

1 

RESPONSE TO US EPA AND OHIO EPA COMMENTS 
ON THE OU1 REMEDIAL DESIGN 

PRELIMINARY DESIGN PACKAGES, I AND II 

2 
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,L- 2 0 3 8  Response to US EPA/ Ohio EPA 
Comments on the OU1 Remedial Design 

Preliminary Design Packages, I and II 

The comment response document transmitted to the US EPA/Ohio EPA, dated January 1996, has been 
revised to provide a reference indicating the part of this'Pre-Final Design Package where the response 
and action have been incorporated. 

GENERAL 

Materials Management Plan 

1) Commenting Organization: US EPA 
Section #: NA Page #: NA 

COMMENTS 

Commentor: Saric 
Line #: NA 

Comment: The materials management plan provides a strategy for handling all of the 
material removed from operable unit 1 (OUl), both material that will be sent to 
an off-site disposal facility and to the on-site disposal cell. The handling of the 
material to be sent from OU1 to the on-site disposal cell will be coordinated 
along with the movement of material from other OUs that will be placed in the 
on-site disposal cell. Interim storage of OU 1 material and the coordination of its 

- transport with other OUs should be provided in the materials management plan. 

Response: Agree. Activities associated with the transfer, storage, and placement of any 
OU1 soils in the on-site disposal facility (OSDF) will be coordinated with those 
from other FEMP remediation projects, first under the guidance of Revision 3 
of the Removal Action 17 (RA17) Work Plan, and then under the guidance of 
remedial planning documents developed through the Soil Remediation Project. 
The only OU1 soils which would most likely be handled under Rev. 3 of the 
RA17 Work Plan are soils removed during initial site preparation activities. In 
accordance with Rev. 3 of the RA17 Work Plan, these OU1 soils will be 
managed with soils from other projects destined for on-property disposal, 
including potential management in a single central staging area. 

Once the Soil Remediation Project remedial planning documents are approved 
relative to material handling for the OSDF, any subsequent OU1 activities which 
result in the generation of soils which can be placed into the on-site facility will 
be performed in a coordinated site-wide manner in accordance with' these 
documents. Within the OU 1 remediation facilities, various storage piles have 
been identified for soils, representing feed piles in support of treatment and 
blending, primarily for eventual loading into railcars for shipment for off-site 
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disposal. Those OU1 soils destined for the OSDF will be segregated and 

Action: 

Reference: 

- ExcavationPlan 
- 

managed in one of these areas, as necessary, to effect a coordinated transfer to 
the Soil Remediation Project for placement in the OSDF. 

As discussed in the response to Ohio EPA Comment #25, no efforts will be made 
to place any debris from the OU1 waste pit processing activities in the OSDF. 

The Materials Management Plan is being revised to ensure that discussions 
therein reflect this coordinated site-wide effort on the handling of soils destined 
for placement in the OSDF. This revision will be provided with the March 21, 
1996, Pre-final Design Packages. It is important to note, however, that in order 
to continue to be effective as a planning tool, the Materials Management Plan 
most probably will require further updating beyond that submittal (e.g., to reflect 
the specifics of the Soil Remediation Project remedial planning documents). 

The Materials Management Plan was extensively revised. See page A-1 starting 
at line 23 for an example of the revisions in response to this comment. 

2) Commenting Organization: US EPA Commentor: Saric 

The excavation plan contains many assumptions, which at times are. conflicting 
and confusing. Each time a design assumption is made on the basis of available 
data and a specific action is planned, a contingency is provided for by stating that 
if the planned action does not work, then other actions may become necessary 
and will be decided or designed later. 

Section #: NA Page #: NA Line #: NA 
Comment: 

It is recognized that the overall excavation plan is complicated and all 
contingencies cannot be addressed; however, the plan appears to rely on many 
actions that will be designed later, and does not provide adequate alternatives. 
The main concern with this approach is that significant delays may occur in 
implementing the remedial action when new alternatives need to be designed. 

Comment Acknowledged. Due to the heterogeneity of the waste pits and based 
on the lessons learned from the DEEP project, maintaining a fixed schedule for 
the implementation of a defined mining plan could be accompanied by 
opportunities for delay resulting from the possibility of changed field conditions. 

Response: 
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The Excavation Plan identifies potential concerns and identifies field responses 1 

when such c'ifficulties arise. 2 

3 

As presenied in the Excavation Plan, primary reliance is placed upon 
conventional excavation equipment to conduct the excavation. Upon encounter 
of an area within the pits where the use of conventional equipment is infeasible, 
the excavation would shift to another area within the same pit or to another pit 
in order to continue the overall excavation. As a contingency, excavation of the 
waste pits by slurrying is also presented. 

If, based on experience in conducting excavation, a significant portion of one or 
more pits is ascertained to be excavable only through slurry pumping, this 
equipment will be procured and installed. The pre-final design for the OU1 plant 
includes space for the future installation of slurry handling equipment. 

However, given the current state of knowledge of the OU1 waste, there would 
be a very low probability of incurring a significant delay in the excavation due 
to the lack of alternative opportunities within the same pit or of another pit, for 
the application of conventional excavation. 

Action: The Excavation Plan will be revised for the Pre-final Design Packages to clarify 
the excavation techniques to be used and when they will be implemented. It will 
also emphasize that the planned excavation will allow for prompt changes to be 
implemented without the need to stop excavation and redesign. 

Reference: See the Waste Excavation Plan page 1-1 lines 32-36 and page 5-3 lines 1-4 for 
the incorporation of this comment. 

3) Co&&ing Organization: US EPA Commentor: Saric 

The text states that "equipment operations are not'planned or anticipated to occur 
on pit wastes." It further states that "operations will be from on top of pit caps, 
on the pit bo ttoms..." These statements need further clarification. It does not 
seem possible that pits can be excavated without operations being conducted on 
top of or in the pit. 

Section#: 1-1 Page #: 1-1 Line #: 16 and 17 
Comment: 

Response: Comment Acknowledged. DOE is currently planning to excavate the waste pits 
with mechanical excavation equipment located in two areas; the waste pit cover 
and the waste pit liner. At each of these points, the cover and the liner, a long 
reach backhoe will be utilized to remove waste from the waste excavation face. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

ERAFS 1\VOL1 :RSAPPS\RSDATA\ 
OU-l\Po- 145\MARlW6\ROADMAP.2 A-3 3/15/96, 3:51pm, Rev. No.: B 



. : "h This technique is referred to as the Yop and bottom" excavation approach 
mentioned in the Excavation Plan; with the "top" being cover material, not pit 
wastes; and the "bottom" being the waste pit liner not pit wastes. This approach 
was devised to eliminate the need for the operators to drive on waste of unknown 
strength, thereby eliminating safety concerns for the mechanical equipment 
operators. 

Action: The Excavation Plan will be revised for &e Pre-final Design Packages to better 
describe the "top and bottom" approach for excavating pit wastes. 

Reference: See the Waste Excavation Plan page 1-1 lines 20-26 and Section 5.2 for the 
incorporation of this comment. 

4) Commenting Organization: US EPA Commentor: Saric 

The text states that the excavation to be conducted in Pits 1,  2, 4, and in the 
Bum Pit will be similar to that conducted in Pit 3. This statement appears to be 
contradictory because Pit 3 is a wet pit, which will most likely require hydraulic 
excavation. Pits 1,  2, 4, and the Bum Pit are dry pits and mechanical 
excavation is planned for the dry pits. This apparent contradiction should be 
resolved and the text revised accordingly. 

Section #: 1-2 
Comment: 

Page #: 1-1 Line #: 25 through 38 

- 

Response: Comment Acknowledged. All of the waste pits (including Waste Pits 3 and 5) 
are currently planned to be excavated with mechanical equipment. If attempts 
to mechanically excavate wastes are unsuccessful, slurrying the wastes will be 
undertaken. This should allow excavation to proceed with no excavation down 
time. 

Action: The Excavation Plan will be revised for the Pre-final Design Packages, to clarify, 
as necessary, that the current plan is to mechanically excavate all pit waste. 

Reference: See the Waste Excavation Plan page 1-1 lines 32-36 and page 5-3 line 1 .  
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9 1 X-5900-G-OO 15A . 3 

Section #: NA. Page #: NA Line #: NA 4 

Comment: Activities for plan phases 1,  2, 3, and 4 are shown in Drawing 00133, which 

2 shown in Drawing 0015A, which relates to Pits 5 and 6. This apparent 
contradiction should be resolved by c o r r d y  renumbering the phases. 

5 

relates to Pits 1,2,  and 3. These phases contradict the activities for phases 1 and 6 

i 

8 

Response: Comment Acknowledged. The phases shown on Drawing 00133 are specific to 
excavation activities planned for Pits 1,  2, and 3, with a description of these 
phases provided in Section 5.2.1 of the Excavation Plan. Similarly, the phases 
shown on Drawing 0015A are specific to activities planned for Pits 5 and 6. 
There is no direct relationship between these phases (e.g., Phase 1 for Pits 1 ,  2, 
and 3 and Phase I for Pits 5 and 6), rather it is merely reflective of the use of the 
same nomenclature. 

Action: Section 5.2.2 will be revised for the Pre-final Design Packages to reflect a 
referencing of the sequence discussion with the phases reflected on Drawing 
0015A. 

Reference: The Waste Excavation Plan Section 3, page 3-1, lines 10-12 were revised to 
clarify the phases shown on the drawings. 

specifications 

6) Commenting Organization: US EPA Commentor: Saric 

The specifications for the dryer and shredder are presented in different formats 
and will require the bid evaluations of these major items of equipment to be 
carried out differently. The dryer specification is a typical performance 
specification. US EPA recommends that the shredder specification also be 
written as a performance specification. 

Section #: NA Page #: NA Line #: NA 
Comment: 
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Response: Comment Acknowledged. The heterogeneous nature of the waste material 35 
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requires a wide degree of flexibility, so a strict duty or performance specification 
format describing the desired performance was selected for procurement -of the 
shredder. 
The specification has refrained from being too detailed in order to allow different 
bidders to bid their standard equipment. It was expected thst a more specific 

Minimum essential requirements are stated in Section 2.1 and 2.2. 38 
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definition was r-tquired for dryer fabrication and a more detailed specification 
. _- 

was. written. 

Action: No additional iiction required. 

SPECIFIC COMMENTS 

7)' Commenting Organization: US EPA Commentor: Saric 

The text should specify the type of sensors to be used and how the fire 
suppression system will be activated. The text also should specify if the system 
is to be activated automatically or manually. 

Section #: 13652 
Comment: 

Page #: 4 of 23 Line #: 20 through 23 

Response: Agree. At this time, the type of sensor and fire suppression system to be used 
is not yet fully developed. 

Action: The Pre-final Design Packages will address these questions in detail. 

Reference: The requirement for fire suppression in the shredder has been eliminated. 

8) Commenting Organization: US EPA Commentor: Saric 

A manufacturer cannot design instrumentation and controls for the shredder when 
details about the system operation are not specified. The text should be revised 
to include this information. 

Section #: 13652 
Comment: 

Page #: 5 of 23 Line #: 8 through 10 

Response: Agree. The debris shredder will be used to process large debris greater than 12 
inch& in any dimension. The process shredder system will be used to size 
reduce all waste and debris (less than 12 inches size) to a 4 inch size in any 
direction to provide feed for the dryer. These systems will be stand alone with 
both local and remote controls and instrumentation. Both shredders will be 
interlocked with the rest of the material handling system for starting, stopping, 
and emergency alarms. The minimum requirements for the instrumentation and 
control system are sufficiently described in Section 2.1 .F, Page 15 of 23, of the 
new shredder specification. 

The specification has been clarified. Two shredder systems will be provided in 
the Pre-final- Design Package Specification. 

Action: 
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Reference: Specification Section 13652 has been completely re-written. S& Section 13652 
1.4.A on page 2 of 30 and 1.4.B on page 4 of 30. 

9) Commenting Organization: US EPA Commentor: Saric 

If the bids for the shredder will be evaluated based on price (that is, low bid), 
then manufacturers will not volunteer additional "optional equipment" because 
it will increase their bids. The specifications should therefore clearly specify all 
minimum requirements, accessories, and auxiliary equipment, as required. All 
these minimum requirements should be specified so that all bidders are 
consistently providing bids on the same items. 

Section #: 13652 
Comment: 

Page #: 5 of 23 Line #: 14 through 19 

Response: Agree. The specification has been revised to clarify minimum requirements. 
Also, the shredders will not be evaluated on price alone. A technical evaluation 
plan and a technical evaluation method for both the shredder systems has been 
prepared. The evaluation shall include technical as well as commercial 
assessment of bids. The successful bidder will be selected based on the results 
of both of these evaluations. Bidders will be encouraged to offer alternate 
proposals, provided they also submit a proposal meeting the minimum 
requirements. 

This specification has been written as a performance specification to allow 
flexibility to the bidders to meet a certain performance criteria. The minimum 
essential requirements are stated in Sections 2.1 and 2.2. 

The revised shredder specification will be included with the Pre-final Design 
Packages. 

- 

Action: 

Reference: Part 2 of Specification Section 13652 starting on page 14 of 30 has been re- 
written to provide the requested information. Note that the "option" mentioned 
in the original comment remains; all bidders must bid on the option. 

10) Commenting Organization: US EPA Commentor: Saric 

In addition to conducting shop testing, a field test should also be performed. The 
field test will evaluate the efficiency of the machine in the field on the actual 
material to be processed. This testing will demonstrate the field reliability of the 
shredder. 

Section #: 13652 
Comment: 

Page #: 9 of 23 Line #: 22 and 23 
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Response: 

Action: 

Reference: 

Comment Acknowledged. The shredder(s) will be tested in the sh:)p to verify 
operability before shipment. A field acceptance test will be run to verify that the 
installed equipment meets the performance requirements which have been 
specified in the revised specification, Section 13652, article 2.4, before payment 
of the vendor. Actual material to be processed will vary widely due to the 
heterogeneous nature of the waste pits. Flexibility of the shredder is considered 
more important than efficiency. The specified field acceptance test requirements 
will demonstrate this flexibility. Reliability of the shredder can only be 
demonstrated by extended (several months) operating experience. The storage 
pile between the two-stage process shredder (which now will provide dryer feed 
material as indicated in response to USEPA comment 8) and the dryer, will 
enhance operating reliability of the remediation facility. 

The revised shredder specification will be included with the Pre-final Design 
Packages. 

The field acceptance test is specified in Specification Section 13652 Part 3.4.B, 
page 29 of 30. Shop performance testing is specified in Part 2.4.D starting on 
page 25 of 30. 

__ 11) Commenting Organization: US EPA Commentor: Saric 

In addition to stating the pressure of available water and high pressure(HP) air, 
the text should also specify the available volume of water mid HP air at that 
pressure. Provisions should also be included in the event that the machine will 
require a higher volume of water and air or higher pressure. 

Section #: 13652 
Comment: 

Page #: 12 of 23 Line #: 23 and 24 

Response: Comment Acknowledged. Air and water will be supplied as required for the 
shredder systems. Utility requirement information will be supplied by the 
equipment vendor. The information in Section 1.9.F is for reference only. 
Please note that shredder systems do not typically require air and water for 
continuous operations. These utilities are normally required intermittently for 
clean up and maintenance. 

Action: Section 1.9.F will be identified as "for reference only" in the revised 
specification for the Pre-final Design Packages. 

Reference: The revised section 1.9.F can be found on page 13 of 30, line 33. 
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Commenting Organization: US HPA Commentor: Saric 
Section #: 13652 Page #: 13 of 23 Line #: 12 through 14 

12) 

s 

13) 

. . . . . . .... 

Comment: 

Response: 

Action: 

Reference: 

The text states that the material will be dropped into the shredder feed hopper 
from a height of 7 feet. However, the test does not specify the maximum weight 
of the material and the operational status of the shredder (that is, stopped or 
operating at full speed) while the material is dropped into the hopper. These 
details should be specified to permit the manufacturer to properly bid on this 
piece of equipment. 

Comment Acknowledged . 

The specification will be revised for the Pre-final Design Packages to indicate 
that the shredder must be capable of having the material dropped into the system 
from a height of one foot above the hopper when the shredder is operating at full 
speed. A lo00 pound maximum drop weight should be used for the test. 

The specification requirement may be found in Part 2.1 .A. 1.h. on page 15 of 30, 
line 17. note that the free fall requirement is seven feet, not one foot. The test 
requirement may be found in Section 2.4.D. 1 .c on page 25 of 30 line 33. 

Commenting Organization: US EPA Commentor: Saric 
Section #: 13652 
Comment: The text does not state in what manner fire will be detected in the shredder. The 

specification needs to include information regarding how fire will be detected and 
whether the fire suppression system will be activated automatically. 

Page #: 16 of 23 Line #: 10 through 20 

Response: Agree. At this time, the type of sensor and fire suppression system to be used 
is not yet fully developed. 

Action: f i e  Pre-final Design Packages will address these questions in detail. 

Reference: The requirement for fire suppression has been deleted from Specification 13652. 
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Site Preparation Activities 

14) Commenting Organization: US EPA Commentor: Saric 
Section #: Soil 
Comment: 

Response: 

Action: 

Reference: 

Site Preparation Plans 

Grading Plan Page #: NA 
The soil grading plans indicate the contours of the proposed berms for the storm 
water management pond and the'proposed railroad tracks. In order to evaluate 
the total site drainage, the plans should also show the contours for the proposed 
roads and other paved areas. 

Line #: NA Vwo sheets) 

Agree. 

The contours for the remaining areas, including proposed roads and the other 
paved areas will be included in drawings 91X-5900-G-000136 and 91X-5900-G- 
000137 in the Pre-final Design Packages. 

The contours for the areas around the roads and other paved areas have been 
included in drawings G-000136 and G-000137 in the Civil Grading Plan. 

15) Commenting Organization: US EPA Commentor: Saric 
Section #: Civil Details-Miscellaneous Page #: NA Line #: NA Sheet 3 of 4, Detail 2 
Comment: This detail shows a cross-sectional drawing for a gravel road. In order to assist 

the contractor in bidding for the project, the required thickness and depth of the 
aggregate should be shown on the site plan, where appropriate. 

Response: Agree. 

Action: The thickness and depth of the aggregate for the gravel road will be included in 
Civil Details drawing 91X-59OO-G-OOO145 on the he-final Design Packages. 

Reference: This information has been included in Civil Details Sheet 3 of 6, drawing G- 
00145. 

16) Commenting Organization: US EPA Commentor: Saric 
Line #: NA 

The civil utility plan indicates that an existing 30-inchdiameter reinforced 
concrete pipe is to be removed from under the existing railroad tracks. 
However, the civil grading plan (sheet 1 of 2) indicates that this reinforced 
concrete pipe is to be abandoned and plugged in place under the tracks. Also, 

Section #: Civil Utility Plan 
Comment: 

Page #: NA 
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Response: 

Action: 

Reference: 

=- 2 0 3 8  
the civil grading plan shows both headwalls are to be renioved. This 1 

inconsistency should be corrected and the plans revised accordingly. 

Agree. 
5 

6 

7 
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10 

11 

12 

The civil utility plan will be cotrected to show that the existing 30" diameter 
reinforced concrete pipe under the railroad tracks will only be partially removed 

in the Pre-final Design Packages. The civil grading plan correctly shows that the 
headwalls are to be removed. 

with the remaining 30" pipe plugged in place. The correction will be included 

This information is shown on the civil site plddemolition plan, drawing G- 
00135. The civil site utility plan (G-00141) and grading plan ((3-00136) have 13 

been revised to be consistent with the site plddemolition plan. 14 

15 

16 
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RESPOf 1SE TO OHIO EPA 

COMMENTS ON THE OU1 REMEDIAL DESIGN 
PRELIMINARY DESIGN PACKAGES, I AND II 

1) Commenting Organization: Ohio EPA Commentor:, DS W 
Section #: General Page #: Line #: Code 
Original Comment #: 
Comment: ‘In a previous document (OU1 FS) statements were made which indicated that 

Sloan’s crayfish would be able to re-establish after any short-term impacts from 
increased sediment loads during remediation activities (G-2-14). This may not 
be true. In addition to Sloan’s crayfish, the locations that would be impacted by 
remedial activities contain populations of Oronectes rusticus, a species of crayfish 
much more tolerant to sediment loads. It is very likely that once Sloan’s crayfish 
has been extirpated from the locations on the FEMP, it would not be able to 
repopulate, 0. rusticus becoming the sole resident. 

In consideration of the above, it was encouraging to read in the OU1 RD-PD that 
all contaminated water would be diverted from Paddy’s Run @p 243,2-14. lines 
27-40, 1-10; p 7-2, lines 24-35; and Table A-1, p A-1) and contained in a storm 
water management basin (SWMB) designed to hold a 25 year, 24 hour storm. 
There are, however, some potential problems with the proposed design. 

The SWMB is located to the east of the waste pits. There is an emergency 
overflow that connects the SWMB to two other basins with an outlet to the 
drainage ditch which drains the north side of the property. This ditch flows to 
the west and into Paddy’s Run just north (upstream) of the railroad bridge. This 
is just upstream of the population of Sloan’s crayfish on the FEMP (Report on 
the Status of Sloan’s Crayfish. Oronecfes slounii IBundv. 1876) at the Fernald 
Environmental Management Proiect (FEMP) site, addendum, June 24, 1994, 
Figure 1). If the drainage point were located 0.1 mile downstream, it would be 
below any populations of Sloan’s Crayfish and drain into a section of Paddy’s 
Run that remains dry for large periods of time during the year and supports little, 
if any, aquatic life. This should also be considered in grading, so that any 
uncontrolled storm water discharge will flow downstream of the Sloan’s 

pits would be a feasible alternative location for the SWMB. That should make 
it easier to direct any overflow and uncontrolled runoff downstream in Paddys 
Run. 

7 populations before entering Paddy’s Run. Perhaps the west or south of the waste 
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Another factor that should be considered during remediation,-hd 
2 0 3 8  

particularly 
during initial grading is that ‘Sloan’s crayfish will be least susceptible to silt 
impacts to Paddy’s Run dur:ing the winter. This is when the crayfish should be 
in there burrows and relatively inactive. Initial grading and soil stabilization 
should occur when they are least susceptible to silt load impacts. 

Response: Comment Acknowledged. Additional impact on Paddys Run is expected to be 
small. 

Overall the acreage added to the area that is drained by the ditch is very small. 
There are about three acres of new area north of the Stormwater Management 
(SWM) basin that drains to the ditch for all rainfall events. For the greater than 
25-year rainfall events there are about 10 acres of new drainage area. These 
compare to an existing drainage area of over 1 square mile (640 acres). In 
addition to the silt retention capability of the SWM basin, all other required and 
necessary erosion control practices will be followed for all disturbed ground to 
minimize any silt carried to the ditch. Erosion control will be consistent with 
U.S.D.A.- S.C.S. Water Management and Sediment Control for Urbanizing 
Areas Mhual and the site SWPPP. 

The normal rainfall discharge from the SWM basin, for all storms up to a 25- 
year - 24-hour event, is through the AWWT, via the Biodenitrification Surge 
Lagoon (BSL). Only those storms greater than the 25-year event (one per 25 
years or 0.04 probability per year of occurring) would discharge through the 
drainage ditch and into Paddys Run. Additionally, when these very infrequent 
events occur, all stream flows are very high and the effect from an additional 
flow is minimized. 

Changing the SWM basin overflow discharge location to a westerly or southerly 
discharge would be very undesirable because of the unfavorable topography in 
those directions. 

There is some schedule flexibility in planning of the construction activities. 
However, the site clearing, stormwater management system, and rough earthwork 
are the initial site activities and are tied to the 15-month ROD timeline which 
puts them in summer 1996. Wastewater generated from these activities will be 
directed to the stormwater management basin and managed in accordance with 
the existing site NPDES permit. Therefore, additional sediment loading on 
Paddys Run is not expected during this activity. 
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Action: No further action required. 

Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: Pg #: Line #: Code: 
Original Comment #: 
Comment: Please provide a discussion of efforts made to reduce the quantity of waste 

generated by the D&D of the OU1 Remediation facilities. It is Ohio EPAs 
expectation that DOE will incorporate into the design process principles of waste 
minimization. This would reduce both the volume of materials going to the 
OSDF and the costs incurred in decontaminating materials that could be 
potentially recycled. 

In a similar fashion, please discuss strategies to reduce the hydraulic loading to 
the expanded AWWT. Any reduction of process waste water streams will be 
reflected in lower mass loadings to the GMR. 

Response: Comment Acknowledged. DOE is committed to factoring waste minimization 
into the design of the OU1 remediation facilities. In the October, 1995 Operable 
Unit 1 Draft Preliminary Engineering Design Packages I and 11, this was 
evidenced by the following item in Section 1.4.1 of the Design Criteria 
Document: "4) 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 
A m ) .  " 

The use of mobile equipment for many material handling activities, rather than 
stationary equipment (e.g., lengthy fixed conveyors), is an example of efforts 
which have taken place to date. Not only can mobile equipment support a 
multiplicity of tasks, but also mobile equipment has a better chance for being 
reused following completion of the Operable Unit 1 remediation project. 

Another effort undertaken, is a value engineering (VE) examination addressed at 
reducing the size of the remediation facility (e.g., overhead structures and 
concrete pads). Success in this effort will not only reduce the D&D burden, but 
will also reduce capital costs for constructing the remediation facilities. As the 
design progresses, additional input will also be specifically sought from those 
involved in facilities D&D on site, relative to suggestions on materials, methods, 
etc., used in constructing the OU1 remediation facilities which will facilitate the 
D&D . 
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The design process recognhes OEPA's interest in reducing hydraulic loads to the 
AWWT.. For example, water collected from chiller blowdown and. the - 2- 

condensate discharges would be collected and diverted to other uses, e.g., to the 
scrubber system as makeup for evaporative losses. Runoff water from the pits 
and from the plant area would be collected and used for dust suppression. 

Action: Results of the Value Engineering effort will be evidenced in the March 21, 1996 
Pre-final Design Packages. Also, the water systems and the approach to 
reducing wastewater loading to the AWWT will be presented in further detail in 
the Pre-final Design Packages. 

' 

Reference: The reduced size of the remediation facility is reflected throughout the Pre-final 
Design Documents, particularly in the General Arrangement Plan, sketch M- 
03916, found in the General Arrangement Drawings section. Recycling of water 
is shown in the Process Block flow Diagram OU1 Water Balance, sketch F- 
04084, found in the Process Flow Diagrams section. 

3) Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: 1.3.1 Pg #: 1-12 Line #: 3 Code: C 
Original Comment #: 
Comment: This sentence states that the on-site disposal facility (OSDF) will accept 

contaminated soil and debris from OU1. Please rewrite this sentence to be 
consistent with the OU1 ROD relating to the acceptance of residual soil 
contamination (Le., fourth bullet, page D-iii, final OU1 ROD). 

Response: Agree. The Pre-final Design Packages will include revisions to this section, 
including the referenced sentence, to reflect the logic between the above 
referenced bullets in the OU1 ROD addressing the dispositioning of soils and the 
discussion currently in this section concerning disposal of soil in the OSDF. As 
discussed in the response to Ohio EPA comment #25, no efforts will be made to 
place any debris from the OU1 waste pit processing activities in the OSDF. This 
does not, however, include placement of materials in the OSDF from the D&D 
activities, which will be addressed through Facilities D&D remedial planning 
documents. 

Action: Section 1.3.1 of the Design Criteria Document will be revised for the Pre-final 
Design Packages to read as follows: 
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%"> ., , . "The premise of this section, is that there is a potential that certain of the soils 
generated as a result of the OU1 remediation activities may be amenable to 
disposal in the OSDF, and to therefore provide a summary of the waste 
acceptance criteria which would apply to such placement. As indicated in 
Section 1.2, the selected remedy in the OU1 ROD includes a key component 
associated with the management of residual contaminated soils specifically. Item 
1 1  of Section 1.2 addresses the management by Aquifer Restoration Project of 
OU1 residual contaminated soils consistent with the selected remedy for 
contaminated process area soils as documented in the OU5 ROD. As discussed 
in greater detail in Section A S  of the Materials Management Plan, the selected 
remedy for Aquifer Restoration Project provides for on-site disposal of soils 
which meet the WAC for the OSDF. Accordingly, OU1 soils which meet the 
OSDF WAC, provided in Table 1-1, will be disposed of in the OSDF. Pursuant 
to the OU5 ROD, soil containing contaminants that are incompatible with the 
clay liners or the underlying native clays beneath the liners will not be allowed 
in the OSDF. In addition, through the identification of specific geographical 
areas in the OU5 ROD, where efforts will be made to identify and segregate for 
treatment (as needed) the soil that qualifies as RCRA characteristic waste, it is 
envisioned that no significant quantity of RCRA characteristic materials will be 
placed in the disposal facility." 
The information above appears in the Design Criteria document Section 2.1.5.1, 
page 2-1 1, starting on line 20. 

Reference: 

4) Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: 1.3.1 Pg #: 1-12 Line #: 6-7 Code: C 
Original Comment #: 
Comment: Please include the hazardous waste characteristic of TCLP, in the discussion of 

materials that will be excluded from the OSDF. 

Response: Comment acknowledged. 

Action: The Pre-final Design Packages will be revised to be consistent with the language 
in the OU5 ROD. The sentence which reads "Soils exhibiting the hazardous 
waste characteristics of reactivity, ignitability, or corrosivity will also be 
excluded," will be replaced with the following sentence: "In addition, through 
the identification of specific geographical areas in the OU5 ROD, where efforts 
will be made to identify and segregate for treatment (as needed) the soil that 
qualifies as RCRA characteristic waste, it is envisioned that no significant 
quantity of RCRA characteristic materials will be placed in the disposal facility." 
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Reference: This information appears in the Design Criteria document Skiion 2.1.5.1, pa€ 2 

2-1 1 .  starting on line 32. 
- 

5) Commenting Organization: Ohio EPA Commentor: DERR 
Section #: Table 1-1 Pg #: 1-13 Line #: Code: C 
Original Comment #: 
Comment: It is unclear within this table, what the units for total uranium are. Is it mg/kg 

or pCi/g? 

Response: The unit for total uranium is mg/kg. 

Action: This table will be revised in the Pre-final Design Packages to more clearly 
identify the correct unit for total uranium. 

Reference: 
. 

The table, which now appears as Table 2-1 on page 2-13 of the DCD, has been 
revised to clarify the units. 

6) Commenting Organization: Ohio EPA 
Section #: Table 1.4.5 Pg #: 1-19 
Original Comment#: 
Comment: This sentence states that water 

f 

Commentor: DERR 
Line #: 6 Code: C 

sprays will be used for dust suppression. Will 
contaminated water be captured for pretreatment before disposal? Are drainage 
controls adequate to prevent runoff of water which is carrying contaminated dust? 
Same issue. Design Package 11, page 5-2, line 26. 

Response: Comment Acknowledged. DOE does not intend on adding such a significant 
quantity of water for dust control that run-off occurs. However, for all areas 
throughout the project where water sprays are used for dust control, the 
contaminated water is collected for treatment. 

Within the waste pit area the existing stormwater management system will be 
used and modified as necessary as waste pit excavation progresses (See Section 
5.5 of the Excavation Plan). This is appropriately discussed in greater detail in 
Section 5 3  of the Excavation Plan. Drainage and runoff from the waste pit area 
passes through the Clearwell (or Facility 18-N), thence to the Biodenitrification 
Surge Lagoon (BSL), and then to the AWWT. 

Action: No action required. A more definitive discussion is appropriately provided in 
other design deliverables, as noted above. . 
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7) Commenting Organization: Ohio EPA Commentor: DERR 
Section #: 1.4.10 Pg #: 1-20 Line'#: 21 Code: C 
Original Comment #: . 
Comment: In the event of a power failure, can the emergency generator come on line 

quickly enough to prevent serious equipment damage or environmental releases? 

Response: Comment Acknowledged. Upon loss of power, the drier will cease to rotate and 
the fuel gas supply and feed to the dyer will be automatically cut off, stopping 
the generation of off-gas. Automatic start-up of the generator (requiring 
approximately 15 seconds) will allow the drier to be rotated until cool and will 
allow the off-gas system to function as before. 

Please note: The generator is not an emereencv unit but a standbv one as defined 
by article 700, NFPA 70. "Emergency" electrical equipment is required for life 
safety applications. DOE Order 6430.1A requires "emergency" electrical 
equipment where it is required within the normal life safety stipulations of article 
700 of NFPA 70 and where equipment is designated "safety class" according to 
section 1300 of DOE 6430.1A. On this project no safety class equipment is 
anticipated. Standby equipment is provided for orderly shutdown in the event of 
a loss of normal power. 

Action: No action required. 

8) Commenting Organization: Ohio EPA Commentor: DERR 
Section #: 2.1.1.2 Pg #: 2-2 Line #: 24 Code: C 
Original Comment #: 
Comment: This sentence states that airborne dust shall be minimized during pit excavation. 

How will this be accomplished? If spraying is used, will the runoff be 
adequately contained? 

. -  

Response: Comment Acknowledged. DOE does not intend on adding such a significant 
quantity of water for dust control that run-off occurs. However, for all areas 
throughout the project where water sprays are used for dust control, the 
contaminated water is collected for treatment. 

Within the waste pit area the existing stormwater management system will be 
used and modified as necessary as waste pit excavation progresses (see Section 
5.5 of the Excavation Plan). Drainage and runoff from the waste pit area passes 
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the Clearwell (or Facility 18-N), thence to the Biodenifrification Surge 
(BSL), and then to the AWWT. 

Action: No further action required. 

9) Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: 2 Pg #: 2-31 Line #: 10,14 Code: C 
Original Comment #: 
Comment: What are potential sources for this cooling water? Are there possible benefits to 

using treated ground water from the AWWT? It is Ohio EPAs expectation that 
all process water flows will be minimized. 

Response: Comment Acknowledged. The current PFDs show two heat exchangers in 
parallel (50% duty each) being cooled by a closed-loop chiller system. The 
chiller for this system may require a closed-loop cooling tower with the usual 
need for blowdown and minimum process water makeup. This and all other 
process water requirements will be minimized to the extent practicable and cost 
effective. 

Additional process water flows will be minimized, see Section 7.1 of the Process 
Description. The water demand that cannot be provided by recycle loops will 
be made up from process water sources of acceptable quality. Although AWWT 
discharge water may be a possible source, concerns associated with potential 
pretreatment and other costs for conveying this water, may override any benefit 
from this source. OU1 plans involve use of stormwater runoff and various 
wastewater discharges for dust suppression operations, washdowns, etc. 

Action: The water systems and the approach to minimizing process water demand will 
be presented in the Pre-final Design Packages. 

Reference: Water use is shown in the Process Block flow Diagram OU1 Water Balance, 
sketch F-04084, found in the Process Flow Diagrams section. 

10) Commenting Organization: Ohio EPA Commentor: DERR 
Section#: 2.3.2.3 Pg #: 2-34 Line #: 3-4 Code: C 
Original Comment #: 
Comment: Lines 3 and 4 recommend a corrosion allowance of 1/16 inch for carbon steel 

tanks. The Ohio EPA suggests that any tank experiencing sufficient corrosion 
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to need that much allowance, should be replaced with stainless steel. A severely 
corrosive environment might concentrate damage into localized pitting corrosion, 
or even cracking, rather than uniformly attacking the metal. Thus a tank could 
be breached even if its uniform corrosive attack amounted to only 1116th inch. - 

3 

4 

5 

Response: Agree. DOE does not anticipate any "severely corrosive environment" where 6 

carbon steel tanks will be used. 7 

Action: The 1/16" corrosion allowance will be eliminated from the Design Criteria 
Document in the Pre-final Design Packages as a general criteria for carbon steel 
tanks. 

Reference: The corrosion allowance requirement has been eliminated. See DCD Section 
2.3.2.3 page 2-36 line 16. 

11) Commenting Organization: Ohio EPA Commentor: DERR 
Section#: 2.3.6.3 Pg #: 2-50 Line #: 34-39 Code: C 
Original Comment #: 
Comment: Please confirm that low profile buildings can have a wind loading safety factor 

of only 1.0. 

Response: Comment Acknowledged. Per DOE 6430. IA, Section 0101-1, "Criteria Purpose 
and Application", DOE projects are to accommodate the intent of local codes and 
regulations as much as possible. More stringent- requirements for factor of safety 
equal to 1.5 required by OBBC shall be used for building and structures, 
including the low rise structures. 

Action: The Design Criteria Document in the Pre-final Design Packages will be clarified 
as indicated above. 

Reference: The revised wind loading discussion appears in DCD Section 2.3.6.3 page 2-50 
starting in line 18. 

Commenting Organization: Ohio EPA Cornmentor: DERR 
Section#: 2.3.9.3 Pg #: 2-60 Line #: 37 Code: C - 
Original Comment #: 
Comment: This line states that no safetyclass services requiring emergency generator 

backup are anticipated. What does this statement mean and what are its 
implications for safety? 
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Response: Comment Acknowledged. Disel engine generators of this type normally are 

able to start within 10 to 15 seconds after loss of power because its purpose is 
to prevent damage to equipment (i.e., the dryer will continue to rotate until it has 

automatically cut off, thus stopping the generation of off-gas. 
cooled). On power failure, ihe fuel gas supply and feed to the dryer would be 4 

5 

6 

7 

8 

9 

Further relevant discussion: The generator is not an emergencv unit but a 
standby one as defined by article 700, -NFPA 70. "Emergency" electrical 
equipment is required for life safety applications. DOE Order 6430.1A requires 
"emergency" electrical equipment where it is required within the normal life 
safety stipulations of article 700 of NFPA 70 and where equipment is designated 
"safety class" according to section 1300 of DOE 6430.1A. On this project no 

io 

11 

12 

safety class equipment is anticipated. 13 

14 

Action: No further action required. 

13) Commenting Organization: Ohio EPA Commentor: DERR 
Section #: ARARdTBCs Pg #: A-7 Line #: Code: E 
Original Comment #: 
Comment: ARARS section, entry for air discharges has garbled text under compliance 

strategy. 

Response: Comment Acknowledged. 

Action: The ARARs table will be revised in the Pre-final Design Packages to correct 
word processing errors. 

Reference: The entry on page A-7 of the ARAR tables has been corrected. 

14) Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: Process Description Pg #: 5-4 Line #: 35 Code: C 
Original Comment #: 
Comment: The radon removal efficiency of the carbon beds is 0.97. The carbon beds that 

are to be used in the Vitrification Pilot Plant are estimated to have only 85% 
efficiency. Please explain the design elements in this system that will allow 
operation at a higher efficiency. 

Response: Comment Acknowledged. The 97% efficiency w q  initially used for the 
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determinedT6-beore realistic for that system design (9776, however, could be 
achieved if certain design modifications were made). 

This information is not directly applicable to the dryer off-gas system since the 
VPP and dryer off-gas systems are two separate and distinct system designs (they 
differ in flowrate, off-gas conhposition, size of ,carbon beds, etc). The 
differences in these design parameters will result in differences in system 
operatkg efficiencies. 

From an engineering design standpoint, the efficiency of the carbon bed is 
determined based upon the incoming radon concentration and the required limit 
on radon emission. The radon emission limit is still being determined for the 
dryer off-gas, therefore the required carbon bed efficiency (or the actual need for 
carbon beds for the dryer off-gas) has yet to be determined. 

Action: The Process Description will be revised for the Re-final Design Packages to 
remove the reference to 97% efficiency, and state that the dryer off-gas system 
will be designed to meet the limit on radon emission. 

Reference: The reference to 97% efficiency has been removed. See Process Description 
Section 5.1, page 5-4 lines 21-24 and Section 5.2 page 5-6 line 18. 

15) Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: Process Description Pg #: 7-2 Line #: 14,32 Code: C 
Original Comment #: 
Comment: The Ohio EPA concurs that recycling of condensate water for reuse in washing 

or dust control should be maximized. It is our expectation that all process water 
streams will be evaluated and minimized to reduce hydraulic loading to the 
expanded AWWT. Ohio EPA urges DOE to develop methods to reduce the 
volume of process waste water and storm water flows to the AWWT. If the 
possibility to "privatize" the OU1 operations is realized, Ohio EPA expects that 
there will be incentives built into the process that will encourage the sub- 
contractor to minimize the production of waste water. 

Response: Comment acknowledged. The design process recognizes OEPA's interest in 
reducing hydraulic loads to the AWWT. For example, water collected from 
chiller blowdown and the condensate discharges would be collected and diverted 
to other uses, e.g., to the scrubber system as makeup for evaporative losses. 
Runoff water from the pits and from the plant area would be collected and used 
for dust suppression. 
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If DOE decides to proceed with a privatized concept, consideration will be given 
to incorporating incentives into the process to encourage the subcontractor to 
minimize the production of waste water. 

- 

Action: . The water systems and the approach to reducing wastewater loading to the 
AWWT will be presented in further detail in the Pre-final Design Packages. 

Reference: Water use is shown in the Process Block flow Diagram OU1 Water Balance, 
sketch F-04084, found in the Process Flow Diagrams section. 

16) Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: Grading Plan Pg #: 91X-5900-G-00136 and 

Original Comment #: 
Comment: 

Pg #: 91X-5900-G-00137 Line#: Code: C 

Several existing monitoring wells will be effected by the construction of the 
remediation system. Please discuss the closing of these wells and the installation 
of replacements wells. 

Response: Comment Acknowledged. Of the fifteen (15) monitoring wells potentially 
impacted by the planned site preparation and construction activities, eight (8) 
were originally installed to monitor perched water zones in the glacial 
overburden, four (4) were installed to monitor the top of the Great Miami 
Aquifer (GMA), two (2) were installed to monitor the middle of the GMA, and 
one was installed to monitor the base of theGMA. The table included provides 
further information about these monitoring wells. 
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Plugged Abandoned 

Glacial Till Well 

Glacial Till Well 

Glacial Till Well 

Previously Plugged and Abandoned. 

Scheduled for Plugging and Abandonment, Fiscal Year 1996. 

Scheduled for Plugging and Abandonment, Fiscal Year 1996. 

Scheduled for Plugging and Abandonment, Fiscal Year 1996. 

Glacial Till Well 

Glacial Till Well 

Top of Aquifer Well 

Top of Aquifer Well 

Top of Aquifer Well 

Top of Aquifer Well 

Scheduled for Plugging and Abandonment, Fiscal Year 1996. 

Scheduled for Plugging and Abandonment, Fiscal Year 1996. 

Will retain for future e n d  water monitoring purposes. 

Will retain for future ground water monitoring purposes. 

Will retain for future ground water monitoring purposes. 

Will retain for future ground water monitoring purposes. 

4001 
~ ~ ~~ 

Base of Aquifer Well Scheduled for Plugging and Abandonment, Fiscal Year 1996. 

WELL 
NUMBER I STATUS 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1030 

1038 

1076 

1077 - 
1952 Glacial Till Well /I Scheduled for Plugging and Abandonment, Fiscal Year 1996 - 

Located just Northeast of Well 2953. 

11077 Glacial Till Well I Scheduled for Plugging and Abandonment, Fiscal Year 1996. 11 
11215 

11216 

2454 

2648 

282 1 

2953 

3001 I Middle of Aquifer Well I 'Will retain for future ground water monitoring purposes. 

II 3821 I Middle of Aquifer Well I Will retain for future ground water monitoring purposes. 17 
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28 
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30 

31 

32 

Present and Future Status of Wells in the Vicinity of the Waste Pits Remediation Facility Area. 

Action: DOE will plug and abandon all glacial overburden, or Type 1 wells. All top of 
GMA, or Type 2 wells, will be retained for future ground water monitoring 
purposes. All middle of GMA, or Type 3 wells, will be retained for future 
ground water monitoring purposes. The base of GMA well, or Type 4 well, will 
be plugged and abandoned. The Type 4 well is no longer required for GMA 
monitoring purposes, and thus, will not be replaced unless determined to be 
necessary by the FEMP Ground Water Programs staff. No additional monitoring 
wells will be installed. 

All wells to be plugged and abandoned will be done so during Fiscal Year 1996. 
Plugging and abandonment will be performed in accordance with FEMP Plugging 
and Abandonment standard operating procedures, OAC 3745-9, and American 
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Society for-Testing and Materials standards. All wells to be retained will be 
fitted with reinforced steel posts set into concrete adjacent to the well heads, to 
minimize the possibility of damage to the wells from facility construction 
activities. 

Reference: No changes to the Pre-final Design Packages resulted from this action. 

Commenting Organization: Ohio EPA 
Section #: Dryer Specification Pg #: 28 of 61 Line #: 28 Code: C 
Original Comment#: 
Comment: 

Commentor: DERR 

The requirement for a maximum deflection of 0.0002 mils between supports 
seems too stringent. It is doubtful such a small deflection could be practically 
measured, let alone achieved. 

Agree. This was a typographical error and should actually read 20 mils. Response: 

:t 

Action: The error will be corrected in the Pre-final Design Package dryer spec. 

Reference: See Specification Section 1 1  182 page 23 of 53 lines 8-9. 

Commenting Organization: Ohio EPA Commentor: DERR 
Section #: Off-Gas Control, 15060 Pipe, Fittings, Valves, etc. 

Pg #: 10of 10 Line #: Code: C 

Please check the design and test pressures for this off-gas system. What d&s -35 
psig in w.g. mean? This appears wherever this section is repeated. 

Original Comment #: 

Comment: 

Response: Comment Acknowledged. The design and test pressures are correct as stated. 
"-35 in. w.g." means that the design pressure is 35 inches of water gage, 
vacuum. There is no mention of psig for this design pressure. "-35 in. w. g." 
is approximately equal to 13.4 psia. 

Action: No action required. 

Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: Excavation Plan Pg #: 6-1 Line #: 37 Code: C 
Original Comment #: 
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Comment: Ohio EPA concurs that addressing public concerns is a valid reason to initiate an 
air monitoring program. We believe that a real-time particulate air monitoring 
program should be implemented regardless of the outcome of the modeling. 

Response: Comment Acknowledged. DOE has been investigating to determine if real-time 
air particulate air monitors exist that my be applicable to the activities at the 
F E W .  At this time, no known monitors exist that may be applied towards 
environmental radiological air particulate monitoring on a real-time basis. 

Action: No action required for the Pre-final Design Packages. DOE will continue to 
evaluate existing equipment for this purpose. 

20) Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Excavation Plan Pg #: 6-2 Line#: 26 Code: C 
Original Comment #: 
Comment: Ohio EPA believes that the public concerns regarding air monitoring will be 

addressed best if the air monitors are located to detect the maximum levels that 
are being released to uncontrolled areas rather than at areas which may be 
considered representative of what is being released. 

Response: Agree. 

Action: The Excavation Plan will incorporate air monitoring for maximum levels for the 
Pre-final Design Packages. 

Reference: See the Excavation Plan, Page 6-2, Line 28. 

21) Commenting Organization: Ohio EPA Commentor: OFFO . 
Section #: Materials Mgm't Plan Pg #: A-16 Line #: Figure A-2 Code: C 
Original Comment #: 

Comment: It is unclear from the chart what processable waste streams are to be placed in 
the on-property disposal facility. 

Response: Agree; the only "OU1 Processable Wastes" that will be placed in the OSDF are 
soils (v. waste pit contents) which meet the WAC for on-site disposal. 

Action: Figure A-2 is being revised (for OU1 Processable Wastes) to show a block 
between "Package for Transport" and "Placement in the On-Site Disposal 
Facility", which shows that the material proceeding along this path includes only 
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“Soils Which Meet the WAC for On-Lite Disposal.“ The 
incorporated - .  into the Materials Management Plan ._. for the 
Packages. 

_ _  

Reference: The revised figure appears as Figure A-1 on page A-12 
Management Plan. 

Commenting Organization: Ohio EPA Commentor: OFFO 

Original Comment #: 
* Section #:91-X-G-5900 Pg #: A-16 Line #: Figure A-2 

revisions will be 
Pre-final Design 
. . . . . . - . . -. . 

of the Materials 

Code: C 

Comment: 

Response: 

Action: 

Reference: 

Section A shows that uncontaminated soil will be used to backfill for the 
construction of the access ramp. Use of uncontaminated material should be 
minimized. 

Comment Acknowledged. Uncontaminated soil in this drawing is intended to 
mean that the utilization of the relatively uncontaminated waste pit soil covers 
will be used as backfill in the construction of the access ramp. Utilizing this 
approach will allow DOE to eliminate the contamination of additional soils while 
also minimizing airborne contamination that will result from trucks driving over 
the soils. 

The Pre-final Design Packages drawing will not that uncontaminated soils refers 
to waste pit cover soils. 

Drawing G-00131 in the Conceptual Drawings section has been revised. 

Commenting Organization: Ohio EPA Commentor: OFFO 
Section #: Transportation Plan Pg #: 7-10 Line #: Figure 7-4 Code: C 
Original Comment #: 
Comment: The circled numbers on the map are not in the right states. 

Response: Comment Acknowledged. The numbers on the map denote the involved DOE 
Region, not the state in which DOE’S Regional Coordinating Office for 
Radiological Assistance is located. 

Action: No action required. 
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24) .'Commsnthg Organization: Ohio EPA Commentor: OFF0 

Sectior, #:02713 Detention Pond Geosynthetics Pg #: 6 of 9 Line #: 9 Code: C 
Origiiial Comment #: 
Comment: 

Response: 

Action: 

Reference: 

Page 6, Section 3.2(A) states that the soil beneath the liner shall be sterilized to 
prevent the growth of vegetation and the choice of herbicide is to be made by a 
local agricultural authority. It should also be stated that the compatibility of the 
herbicide and the carrier be checked with the liner manufacturer. 

Agree. In reconsideration, the use of a herbicide is not considered necessary for 
subgrade preparation and satisfactory liner performance. 

The requirement to use a herbicide below the geomembrane will be deleted from 
the Detention Pond Geosynthetics specification for the Pre-final Design Packages 
submitt;?. 
The requirement for herbicide has been deleted. See Section 012713 part 3.1 
page 11 of 22. 
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Additional General Comments 1- . 

., 

25) Commenting Organization: Ohio EPA Commentor: OFF0 
Section #: General Pg #: Line #: Code: M 
Original Comment #: 
Comment: The option to dispose of large debris with the OU3 materials has not taken into 

account several critical factors that are unique to the WAC development of OU3. 
Specifically, the OU3 WAC for technetium-99 has been developed using a mass- 
based approach. The additional mass of Tc-99 from the OU1 debris has not been 
considered in the WAC development. Additionally, other potential constituents 
within the OU1 debris were not incorporated into the OU3 WAC development. 

Ohio EPA believes DOE must exhaust all size-reduction opportunities prior to 
opting for transfer of waste pit wastes to OU3. DOE must attempt to utilize 
disposal opportunities at Envirocare and NTS prior to considering forwarding the 
material to OU3. The types of debris that cannot be size-reduced has not been 
explicitly stated. Please give examples of the types and volumes of debris which 
may be potentially encountered that are not amenable to size reduction. 
Additionally, a justification for these estimates should be provided. 

Additionally, a number of the design drawings state the materials will be 
disposed of on-site. Such statements. are premature considering the OU3 RI/FS 
has yet to be approved and that such material would be more like process related 
metals (proposed for off-site disposal) than any other OU3 waste category. 

Response: After reconsideration of the various issues associated with placing debris from 
the waste pits into the OSDF, DOE has concluded that there is no significant 
benefit in pursuing this option. Therefore, all debris originating in the pits will 
be sent off-site for disposal. This does not, however, include placement of 
materials in the OSDF from the D&D activities, which will be addressed through 
Facilities D&D remedial planning documents. 

Action: The various Pre-final Design Documents will be revised to reflect that no debris 
from the waste pits will be placed in the OSDF. 

Reference: The various Pre-final Design Documents have been revised. See, for example, 
the Figure A-1 on page A-12 of the Materials Management Plan and Section 
2.1.5.1 on page 2-1 1 of the Design Criteria document. 
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_- ._ - . -7? . fl OHIO EPA COMMENT NUMBERS 26,27, AND 28 ARE BXING ADDRESSED IN A SINGLE 

RESPONSE (UNDER COMMENT 28) BECAUSE "HE COMMENTS ADDRESS SIMILAR 
CONCERNS. 

Commenting Organization: Ohio EPA Commentor: DHWM 
Section #: General Pg #: Line #: Code: C 
Original Comment #: 
Comment: OEPA DHWM does not consider the Remedial Design document to have 

adequately addressed concerns associated with the management and treatment of 
RCRA characteristic wastes. The Remedial Design document should 
acknowledge that remediation activity will involve excavation and treatment of 
RCRA characteristic hazardous waste. 

Commenting Organization: Ohio EPA Commentor: DHWM 
Section #: General Pg #: Line #: Code: C 
Original Comment #: 
Comment: Section 2.0 of the Final OU1 ROD acknowledges the uncertainty surrounding 

both the Hazardous Waste Management Unit (HWMU) status, and presence of 
RCRA characteristic wastes associated with Pit 5. The ROD indicated that a 
final characterization of Pit 5 waste would be completed following treatment. 
The ROD summarized Pit Waste concentration ranges for contaminants of 
concern. Remediation activity may involve excavation of regulated levels of 
RCRA TC waste regardless of the HWMU status of a particular waste pit. 
Additional RCRA characterization of waste material from other pits may be 
required prior to disposal. It would seem prudent then, to conduct remediation 
as if RCRA TC wastes were being managed in this activity. 

Commenting Organization: Ohio EPA Commentor: DHWM 
Section #: Table A-3, Pkg 1 Pg #: Line #: Code: C 
Original Comment #: 

Comment: Please refer to the action specified ARARs. The Ohio EPA DHWM does not 
agree that OAC 3745-56-51, 54 and 58 requirements do not apply to the 
processing of any OU1 wastes. Please reference this ARAR as outlined in the 
ROD. Current language in the "compliance strategy" for this ARAR is 
inconsistent with the ARAR in the ROD. Current language in the "compliance 
strategy" for this ARAR is also confusing. Please revise the ARAR to clarify 
applicability of hazardous waste regulations governing waste piles. Unless DOE- 
F E W  can show further justification as to why these ARARs are not relevant, 
the document should be revised to include a description of the design standard, 
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Response: 

Action: 

Reference: 

proc6dures and controls developed to achieve compliance with hazardous waste 
management regulations appropriate to storage and treatment activity involving 
waste piles. 

Response to numbers 26, 27, and 28: 
Comment acknowledged; In acco'rdance with the OU1 ROD, characterization of 
OU1 material will be conducted after treatment, but prior to off-site shipment. 
Treatment of OU1 pit wastes will generate a homogenous waste stream that best 
represents the waste stream to be disposed. The treated waste stream must 
comply with regulatory requirements and disposal facility waste acceptance 
criteria for radiological concentrations, and must be characterized with respect 
to RCRA. 

Data in the OU1 RI do not indicate the presence of RCRA characteristic wastes 
throughout the waste pit area. If, during waste acceptance criteria sampling, 
RCRA characteristic wastes are identified, the waste will be packaged and 
shipped to a low-level disposal facility that is also capable of treating and 
disposing RCRA waste. 

OAC 3745-56-5 1, 54, 58 establish requirements for desigdoperation, 
monitoring/inspection, and closure of hazardous waste in piles. DOE believes 
these requirements are not applicable because the OU1 feedstock and 14day 
storage piles are part of the ongoing remediation process. However, DOE 
recognizes OEPA's concerns relative to the management of this material and 
believes that the OU1 design meets the substantive intent of the requirements. 
For example, the processing facility which includes feedstock piles is located 
under cover and on a concrete surface with run-odrun-off collection control; the 
feedstock and leday piles will be managed to control wind dispersal; and the 
processing facility will be remediated to remove all processing facilities and 
residual contamination consistent with established remediation levels. 

The Permit-Information-Summary and ARARs Crosswalk in the Design Criteria 
Document will be revised for the Pre-final Design Packages to show how the 
OU1 design meets the substantive intent of the requirements. 

The Substantive Permit Crosswalk has been added following the ARAR table in 
the Design Criteria document. 
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Additional Ohio EPA Comments 

Ohio EPA provided these comments in response to FERMCO/DOE's proposed resolutions to OEPA's 
comments given above. Because the design of the OU1 remediation system has been suspended while 
FERMCO explores the privatization of the remediation of OU 1, the incorporation of these comments into 
the Pre-final Design Packages will be held in abeyance until the privatization of the remediation of 
Operable Unit 1 has been resolved. 

1) Commenting Organization: Ohio EPA Commentor:DS W 
Section #. General Page#: Line#: Code: M 
Original Comment #: 1 
Comment: The following statement from DOE'S response to this comment needs to be 

addressed: "Erosion control will be consistent with U.S.D.A.-S.C.S. Water 
Management and Sediment Control for Urbanizing Areas Manual and the site 
SWPPP." The erosion control should follow the guidelines in the publication 
Rainwater and Land DeveloDment. Ohio's Standards for Stormwater 
Management and Stream Protection 1995, which replaces the manual that is 
referenced by DOE. Additionally, DOE should develop a SWPPP for this 
project which includes a monitoring component specific to the project and not 
reference a sitewide SWPPP. 

Response: Comment Acknowledged. 

Action: DOE will follow the guidelines set forth in Rainwater and Land Development, 
Ohio's Standards for Stormwater Management and Stream Protection, 1996. 

The Site-wide SWPPP, being developed as a condition of the existing site 
NPDES Permit, will address specific inspection and monitoring criteria 
applicable to all projects conducted at the site. The Permit-Information-Summary 
in the Design Criteria Document will be revised for the Pre-final Design 
Packages to identify the basic requirements mandated under the SWPPP; and to 
identify the appropriate design package that addresses that requirement. 
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2) Commenting Organization: Ohio EPA Commentor: DHWM 36 

Section#: Page#: Line#: Code:C 37 

Original Comment #: 26,27,28 38 

Comment: The Ohio EPA DHWM does not feel that DOE has adequately addressed the 
concerns raised in our original gomments numbered 26, 27, 28. The DHWM is 
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in contact with the appropriate DOE personnel regarding the& issues, and is 
awaiting further- explanatiodjustification related to DOE'S respon ;e to these 
comments. 3 

4 

Response: Comment Acknowledged. 5 

6 

Action: The concerns raised by the DHWM centered on whether OAC 3745-56 is 
applicable to the OU1 design features, specifically to the processing feedstock 
piles. As documented in the OU1 Record of Decision, OAC requirements for 
waste piles are applicable or relevant and appropriate requirements that must be 
addressed during remedial activities. Applicable under CERCLA means those 
cleanup standards, standards of control, and other substantive environmental 
protection requirements, criteria, or limitations promulgated under Federal or 
State law that specifically address a hazardous substance, pollutant, contaminant, 
remedial action, location, or other circumstance at a CERCLA site. DOE 
acknowledges that these regulations are applicable or relevant and appropriate 
requirements (ARARs) under CERCLA; hence, DOE will comply with the 
substantive requirements of these regulations as mandated. Therefore, to 
demonstrate compliance with the substantive requirements, the "Permit 
Crosswalk" contained in the Design Criteria Document will be revised for the 
Pre-final Design Packages to include the design requirements for waste piles per 
OAC 3745-56 and identify the appropriate design package that addresses the 
substantive intent of each requirement. The enhanced level of detail contained 
in the "crosswalk" will show explicitly how DOE will comply with the subject 
requirements. 
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DOE-NV 
DOT 
ERDA 
F 
FEMP 
FERMCO 
FFCA 

United States Army Corps of Engineers 
American Society for Nondestructive Testing 
American Association of State Highway and Transportation Officials 
American Conference of Government Industrial Hygienists 
American Concrete Institute 
Anti-Friction Bearing Manufacturers Association 
American Gear Manufacturers Association 
American Institute of Steel Construction 
As Low As Reasonably Achievable 
Accelerated Life Testing and Environmental Research Facility 
American Nuclear Society 
American National Standards Institute 
American Petroleum Institute 
Applicable or Relevant and Appropriate Requirement 
American Refrigeration Institute 
American Society of Civil Engineers 
American Society of Heating, Refrigeration, and Air Conditioning Engineers 
American Society of Mechanical Engineers 
American Society for Testing and Materials 
American Welding Society 
Advanced Wastewater Treatment 
Best Available Technology 
California Bearing Ratio 
Comprehensive Environmental Response, Compensation, and Liability Act 
Code of Federal Regulations 
CERCLA/RCRA Unit 
Clean Water Act of 1977, as amended 
Decontamination and Dismantlement 
Design Criteria Document 
Dewatering Excavation Evaluation Program 
United States Department of Energy 
United States Department of Energy - Nevada Office of Operations 
United States Department of Transportation 
Energy Research and Development Administration 
Fahrenheit 
Fernald Environmental Management Project 
Fernald Environmental Restoration Management Corporation 
Federal Facilities Compliance Agreement 
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LIST OF ACRONYMS AND ABBREVIATIONS (ContGue 40 3 8  
.- _ - -  

- fpm- - -feet per mimte - - - 

FSAR Final Safety Analysis Report 
ft2 square foot (feet) 
a m  gallons per minute 
HEPA High-Efficiency Particulate Air 
hr hour 
HVAC 
IEEE 

Heating, Ventilation, and Air Conditioning 
Institute of Electrical and Electronics Engineers 

IES 
kg 
kV 
kVA 
kW 
Ib 
m2 
MBMA 
MCC 

Illuminating Engineers Society 
kilogram 
Kilovolt 
Kilovolt-Ampere 
Kilowatt 
pound 
square meter 
Metal Building Manufacturers Association 
Motor Control Center 

ME1 Maximally Exposed Individual 
mrem millirem 
MSS Manufacturers Standardization Society 
NAD 
NEMA 
NESHAP 
NETA 
NFPA 
NP 
NPDES 
NPH 
NTS 
OAC 
OBBC 
ODOT 
Ohio EPA 
OSHA 
ou 
PC 

North American Datum 
National Electrical Manufacturers Association 
National Emission Standards for Hazardous Air Pollutants 
National Electrical Testing Association 
National Fire Protection Association 
Nonplastic 
National Pollutant Discharge Elimination System 
Natural Phenomena Hazard 
Nevada Test Site 
Ohio Administrative Code 
Ohio Basic Building Code 
Ohio Department of Transportation 
Ohio Environmental Protection Agency 
Occupational Safety and Health Administration 
Operable Unit 
Performance Category 

PCDF Permitted Commercial Disposal Facility 

PCf pounds per cubic foot 
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pCi/L 
PSf 
psi . 

PVC 
RCRA 
RI 
ROD 
S / R I D  
SAE 
scs 

ssc 
STD 
TBC 
TEMA 
UBC 
UCRL 
UL 
US EPA 
V 
WAC 

SeC 

Yd3 
Yr 

e. LIST OF ACRONYMS AND ABBREVIATIONS (Continued) 

picocuries per liter 
pounds per square foot 
pounds per square inch 
Polyvinyl Chloride 
Resource Conservation and Recovery Act 
Remedial Investigation 
Record of Decision 
Standards/Requirements Identification Document 
Society of Automotive Engineers 
Soil Conservation Service 
second 
Structure, System, and Component 
Standard (DOE) 
To Be Considered 
Tubular Exchanger Manufacturers Association 
Uniform Building Code 
University of California Research Laboratory 
Underwriters Laboratories 
United States Environmental Protection Agency 
Volt 
Waste Acceptance Criteria 
cubic yard 

Year 
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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 WS EPA) and the United States Department 
of Energy (DOE), the DOE agreed to remediate the Fernald Environmental Management Project (FEMP). 
The consent agreement divided remedial areas at the FEMP into five operable units. This DCD addresses 
Operable Unit 1 (OUl), which is Waste Pits 1 through 6; the Burn 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 OU 1 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, DOE Orderhtandard, 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 
Remedial Actions at Operable Unit I (DOE 1995b). 

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 Report 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 OU1 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-Site Disposal Facility, Envirocare (which is the 
representative permitted commercial disposal facility [PCDF]), and the Nevada Test Site (NTS). 

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 Remediation System Design (PARSONS 
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1996b) and shown on the process flow diagrams in the Plant Facilities I3ngineering 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 Proposed 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 1,348,384T18 
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 remedial activities in support of the OU1 and OU5 Records of Decision.. 

1.1.3 Desian Criteria Document Interfaces 
- 

This subsection outlines the interfaces between this DCD and other OUl documents. The following 
documents were used to develop the design criteria presented in this DCD: 

1) The Remedial Investigation Report for Operable Unit I (DOE 1994b) provides characterization 
data for the OU1 waste. These data are used as input for the design calculations. 
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2) The Feasibility Study Report for Operable Unit I (DOE 1994c) describes the remedial 

," 203-8  0 alternatives, including the final selected remedial alternative. 

The Record of Decision (ROD) (DOE 1995a) defines the selected remedial alternative and 
regulatory requirements for OU1 remediation, forming the basis for the design. 

The Remedial Design Work Plan for Remedial Actions at Operable Unit I (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. 

3) 

4) 

The following documents are r e l a d  to this DCD: 

3) 

4) 

1.1.4 

The Plant Facilities Engineering Site Improvements Plan and equipment specifications provide 
detailed information on the remediation facilities for OU1. This DCD provides the functional 
requirements and design criteria which form the basis of these documents. 

The lkansportation and Disposal Plan (FERMCO 1995b) 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 Transportationand Disposal Plan 
(FERMCO 1995b) discusses the rail upgrades in detail. 

The Waste Excavation 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 Pre-Final Design Package, will establish the 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 1996, and, when approved, will 
become a part of this DCD and will guide further engineering, procurement, construction, and 
operation of the remedial facilities. 

- .  - .  

Proiect Constraints and Limitations 

The following nonregulatory constraints and limitations are included as criteria for the design of the OU1 
remediation facilities. 
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1.1.4.1 . . -  Integration with Other FEMP Remediation Projects 

3 8  

I 
' 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 remediation projects (i.e., those 
addressing the remedies for Operable Units 2, 3, 4, and 5). In general, as discussed below, these 
remediation projects are aligned with the operable unit' definitions contained within DOE'S Amended 
Consent Agreement with the US EPA. The principal exception is the Soil Remediation Project, which 
includes the scope of the OU2 ROD. The Soil Remediation Project also includes the remediation of 
contaminated soils, which is a component of the selected remedy of the OU5 ROD. Reference is made 
to either the operable unit or to the project designation, whichever is more appropriate. 

A general integration issue relates to the need to factor into the OU1 remediation facility design the 
coordinated shipment of materials from other remediation projects. Specifically, other remediation 
projects, such'as the Soil Remediation Project and the Facilities D&D Project, have identified the 
potential shipment of materials off site, possibly by rail. 

Another general integration issue concerns the need to coordinate remediation activities among the 
. remediation projects so as to best control and prevent the spread of contamination (e.g, site-wide 

integration of vehicle travel paths, most appropriate placement of rail lines, etc.). 

Soil Remediation Project 

This project includes the scope of activities identified in the OU2 Record of Decision, including the 
removal of the source units (i.e., inactive flyash pile, sanitary landfill, etc.) within the operable unit, and 
all aspects of design and operation of the on-site disposal facility. In addition, the Soil Remediation 
Project includes the various components of the OU5 Record of Decision associated with the sitewide 
excavation of contaminated soils, disposition of those soils, and sitewide restoration activities. 

A primary integration issue with respect to the Soil Remediation Project activities relates to 
constraints/limitations associated with the placement of soils in the on-site disposal facility. Specifically, 
as discussed in Appendix A of the OU1 Excavation Plan, residual contaminated soils, as amenable, will 
be placed in the on-site 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-site 
disposal facility progresses and these WAC are finalized, the OU1 design shall be revised, as necessary, 
to reflect any changes. In addition, in support of the on-site disposal facility design, the Waste Pit 
Remedial Action Project shall provide estimates of material volumes to be placed in the on-site facility 
as these estimates are developed. 
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The remediation of OU1 contaminated soils (including surface soils, cojitaminated soils fro ~ 29 b ne 3 th 4ll e 
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 OU1 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 Soil 
Remediation Project 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. 

Disposition of the contaminated soils is also discussed in Appendix A of the OU1 Excavation Plan. 
Consistent with the planned OU5 remediation approach, excavated soils that meet the WAC for the on- 
site 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 Soil Remediation Project design deliverables (addressing 
management of soils destined for the on-site 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-site disposal facility will be managed consistent with the 
management of OU1 waste materials. 

The Soil Remediation Project is also responsible for other sitewide remediation efforts which shall be 
incorporated into the OU1 remediation-approach as they are approved. Specifically, the Soil Remediation 
Project 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. 

- 

The Soil Remediation Project 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. 

Facilities Decontamination and Dismantlement Proiect 

The Facilities Decontamination and DGmantlement @&D) Project includes the scope of activities 
identified in the preferred alternative for OU3, as identified in the December 1995 Draft Proposed Plan 
for OU3. OU1 remediation activities shall be coordinated with D&D activities being performd by the 
Facilities D&D Project 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 the Facilities D&D Project in order to ease a potential geographic constraint on the OU1 
remediation system design. 
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~~ ,:, ; * 1 . '.. 7 .. Fkiliiies D&D project personnel have participated in design reviews of the OU 1 facility design as a part 
of the OU1 'waste minimization effort. These reviews have resulted in significant reductions in the 
facilities to be dismantled after remediation of the waste pits is completed. 

In support of the Facilities D&D Project 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. 

Fernald Residues Vitrification Plant Proiect 

The Fernald Residues Vitrification Plant Project includes the scope of activities identified in the OU4 
Record of Decision. For purposes of this discussion, this project also includes the Vitrification Pilot 
Plant. 

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 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. 

Aauifer Restoration Proiect 

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

. - ... 

The Aquifer Restoration Project is responsible for assessing the capabilities of the FEMP's wastewater 
treatment system. Stormwater and process wastewater collected during OU 1 remediation facilities 
operation will be sent to the FEMP wastewater treatment system via the Biodenitrification Surge Lagoon 
for processing. 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, the proposed OU 1 stormwater management system retention basin outlet 
controls will be integrated with the Biodenitrification Surge Lagoon level indicators. The wastewater 
from pit remediation activities will also be analyzed 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. 
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1.1.4.2 Tie-in to Site Utilities and Infrastructure 5- . -  2 0 3 8  1 

2 I 

Utilities required by the OU1 remediation facilities will be tied into ekisting site utilities which have 
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 

are coordinated with other remediation projects and assessed against the long-term D&D strategy, specific 

3 

4 

5 

6 

requiring that another tie-in be utilized or that an alternative be designed. As the utility needs of OU1 

utility tie-in locations will be factored into the design of the OU1 remediation facilities. 

1 

a 

9 

10 

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 

11 

12 

13 

be provided within the support trailers for the remedial action, which have already been installed. 14 

IS Potable water will be provided to any fixed facility within the OU1 remediation facility, where feasible, 
for eyewashes and safety showers. A tie-in source for this potable water is at the northeast comer of the 16 

new Change Out Facility. Portable eyewasheshfety showers will be used processing facilities and in 17 I g 
the waste pits and in remote areas of the processing facility where permanently installed potable water 18 . $, 
supply is not appropriate. The Estimate of Utility Requirements (PARSONS 1996c) discusses utility 19. g 

. 

requirements in more detail. 20 

Natural Gas 4% 
21 

2 3 %  

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. 

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. 
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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 and shall be consistent with OSHA hazardous waste.operations lighting requirements 
in 29 CFR 1910.120. Battery-backed lighting for emergency egress will be provided. Fire detection and 
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- 

I .. .” alarm systems and evacuation systems will be provided with ties to hie FEMP sitewide fire and 
evacuation systems. The Estimute of Utility Requirements (PARSONS 15%~) provides a discussion of 
electrical utilities. 

Fire Protection Water 

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

Treated Process Water 

Treated water, obtained from the existing FEMP system, is required for the following uses: debris 
washing at pitside; debris washing in the processing facilities; truck washing in the waste preparation 
area; dust control in the waste preparation and waste loadout area; scrubber makeup water; cooled and 
chilled makeup water; and general cleanup at various locations in the waste processing area. Whenever 
possible, recovered water and recycling are used to meet part of this need. The Estimate of Utility 
Requirements (PARSONS 1996c) discusses utility requirements in more detail. 

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 
d e k e d  and made part of sitewide integration. 

- 
. - Rail 

On-site rail improvements planned in support of OU1 remediation activities are detailed in the Description 
of &-Site Rail Improvements (PARSONS 1996e) and include modifications to existing tracks, Ehe addition 
of tracks and switches, the elimination anii/or upgrading of crossings, and the construction of 
miscellaneous facilities to support rail shipping activities. 
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1.1.4.3 Waste Urying Capacity 2 0 3 8  

The primary process cosnponent of the OU1 remediation facilities will be a single indirect-fired rotary 
dryer, sized to operate r;t 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 OU1 Remediation Facilities System Capacity 

The design will provide for a singledryer facility that can effectively process a large range of waste 
throughput volumes. However, the facilities design will allow for the addition of a second dryer with 
similar dimensions and capacity as the first dryer. The expansion area for the second dryer shall be 
sufficient for the dryer, dryer feeder and discharge mechanism, and dryer off-gas system. The waste 
auger mixer that will be directly connected to the discharge of the first dryer will be common to both 
dryers. The actual need for the second dryer will be evaluated as the project progresses, and constraints 
and conditions change. 

The waste preparation and loadout facilities will be sized to match the current anticipated maximum 
throughput. Addition of a second dryer will not necessarily require expansion of these facilities; 
however, the facilities will be laid out such that some expansion is possible. The areas designated for 
expansion will be kept clear of process equipment and utilities. 

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 (as necessary to remove free 
water), 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) Removal of water from open waste pits for treatment at the site's wastewater treatment facility. 
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~ '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. 

Pretreatment (sorting/blending/shredding) of waste. 

Treatment of the waste by thermal drying as required to meet the WAC of the disposal facility. 

Waste sampling and analysis prior to shipment to ensure that the WAC of the disposal facility 
are met. 

Off-site shipment of waste for disposal at a PCDF. It is estimated that over 600,OOO 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 (due to radiological concentrations) to meet 
the WAC of the PCDF (up to 10 percent of the total waste volume) for disposal at the NTS. 

Decommissioning and removal of the drying treatment unit and associated facilities as well as 
miscellaneous structures and facilities within OU1. Oversized material that 'is amenable to the 
selected alternative for OU3 will be segregated from OU 1 waste, decontaminated, and forwarded 
to OU3 to be managed as construction rubble. This D&D activity is not in the scope of this 
document. 

Disposition of remaining OU 1 residual contaminated soils 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 Soil Remediation Project design process. 

Placement of backfill into excavation, and construction of cover system. Interim grading.wil1 
be provided until final grading and restoration are defined through the Soil Remediation 
Project design process. 

The major components of this design project are waste retrieval, waste transfer, wastewater handling, 
waste preparation, shredding, thermal drying, process off-gas treatment, blending, loadout, and storage. 
The Process Description for the Remediation System Design (PARSONS 1996b) provides detailed 
descriptions of the major project components of the process and associated equipment. 
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.. - =- 20-38 1.3 Assumptions .. 
The following subsections present the assumptions that will be used in the design of the O u t  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. 

1.3.1 Desian AssumDtions 

1) The newly installed personnel support facilities, including restrooms, change rooms, and parking 
are considered adequate for the current operating strategy. Existing laboratory capability will be 
augmented by contract analytical services. 

2) The design of feed preparation, blending, and loadout areas will not initially include measures 
to control radon emissions based on emissions calculations. However, field measurements will 
be taken during initial operations to verify the modeling results. If the field measurements taken 
during initial operation indicate that secondary confinement of radon is required, controls will be 
added accordingly. 

3) 

4) 

5) 

Sample analytical turnaround time for the WAC confirmatory sampling will be less than 24 
hours. 

Analytical screening techniques (i.e., gamma spectroscopy, total metals, total semi-volatiles, total 
volatiles, and the microwave method for determining moisture content) are sufficiently accurate 
to determine if the waste will pass the PCDF WAC, even if the waste were to be subjected to 
more rigorous analyses (Le., alpha spectroscopy, full TCLP, and oven drying.) 

OU1 does not contain Resource Conservation and Recovery Act (RCRA)-listed wastes. In 
addition, post-treated waste are not expected to exhibit any hazardous characteristics, based on 
existing analytical results (e.g., from the RI), which have not indicated characteristic 
concentrations of contaminants, including metals, that exceed regulatory thresholds. 

For volume calculation purposes, 1.5 feet of soil underlying the pit wastes will be considered 
contaminated above the WAC for the on-site disposal facility and 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-site disposal 
facility. Variations of this assumption do not affect the design. 
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* SECTION 2 I e 2 0 3 8  

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 

4) 

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. 

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-site 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 the future addition of an 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. 

Waste processing equipment air effluent shall be filtered/treated before release to the atmosphere 
to comply with all ARARs and substantive permitting requirements (discussed in Subsection 
2.1.4). All air effluent shall be released through a stack. A continuous stack monitor is required 
to be installed on the stack. 

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 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

ERAFSl \VOLl :RSAPPS\RSDATA\ 
OU- 1\PO- 1 4 5 W  1996WDRV 1 2- 1 3/15/96, 1:44pm, Rev. No.: 1 

. .  



. x  , . 9) Elecb-ical power distribution, lighting, and fire and evacuation alarm systems of adequate capacity -. * 

and c.onfiguration for the processes and facilities involved, and consistent with the FEMP systems 
into which they will be connected. 

A standby diesel generator will be provided and 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. 

Mixed waste (RCRA hazardous and low-level radioactive) 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 FEMP wastewater .treatment system. 

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

To the extent practical, contaminated stormwater will be segregated from uncontaminated 
stormwater to minimize treatment volume. 

Appropriate engineered controls will be included to meet environmental safety and health 
requirements. Engineered controls are preferred over administrative controls, when feasible. 

Controls (e.g., planned path of vehicle travel) will be incorporated into the design to minimize 
and/or keep control over the spread of contamination. 

All facilities shall be designed to provide for safety and ease of maintenance, and removal of 
equipment. 

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). 

2.1.1.2 Waste Retrieval 

1) Airborne dust emissions shall be minimized or eliminated during pit -xcav n by meeting the 
criteria included in Ohio Administrative Code (OAC) 3745-31-05, which includes the use of B&t 
Available Technology to control emissions. 
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3) 

5) 

7 )  

=-. 2 0  3 8. 
Mechanical excavation will be the primary method of waste excavation 'to limit b e  subsequent 
waste dewatering that would be necessary if hydraulic excavation were used. 

. . .  

2.1.1.3 Waste Preparation 

.. . . .  . - .. . . - . . ~ . . . .~ .. _ .  . . .~ . .. - . .. .. 

E 

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

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

Excavated waste will be transferred to the process area using conventional material handling 
equipment. 

Limited amounts of waste, that may be hydraulically excavated, 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. 

Facilities (Le., truck washing area) and controls shall be provided at the exit of the contamination 
and controlled areas. 

Metal debris (including uranium) and nonprocessable debris larger than 4 inches will be removed 
from the waste before drying. Uranium metal shall be handled and disposed of in accordance 
with site procedures. 

Waste fed to the dryer will be shredded to ensure that all of the waste is less than 4 inches 
(diameter) to prevent damage to the dryer. 

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. 

Wet material may be blended with dry material for ease of handling and to 
operating efficiency. 

Dust suppression systems shall be used to minimize spread of contamination 
airborne emissions. 

optimize dryer 

due to fugitive 

Clean soil below and adjacent to waste storage areas will be protected with impermeable liners 
or floors with drains and sumps to collect leachate or spills. 
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7)-Wasteillnotbe processed-kough the dryer or loaded iF o railcars until laboratory analysis 
indicates that the batch meets the WAC. Samples will be tdcen from daily batches of blended 
waste stockpiled in the dryer feed pile and analyzed to confirm that the waste meets the WAC 
for moisture content, radionuclide concentrations, and RCRA constituents. A batch of waste that 
fails the WAC analysis will be reblended with other waste from the pits and reanalyzed. 

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. 

8) 

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 1 percent to 25 percent moisture content with 
a nominal design of 10 percent moisture content. 

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, acid gases, volatile organic compounds, radon, and particulates before 
discharge to the atmosphere. 

5)  The relative humidity of the off-gas will be minimized to extend the operating life of the 
Medium-Efficiency Particulate Air filters, High-Efficiency Particulate Air (HEPA) filters, and 
future potential carbon beds. 

2.1.1.5 Dried Waste Blending and Loadout 

1) Dried waste may be blended with wet unprocessed waste using conventional earth-moving 
equipment to achieve optimum moisture content and to homogenize the waste to meet the WAC 
for the PCDF. 

2) For planning purposes, the representative railcar is a gondola car which is expected to be loaded 
to a minimum of 90 tons and a maximum of 106.25 tons of product for economical transport. 

3) Additional samples will be taken from the waste as it is loaded in the railcars. Some fraction of 
these samples may be analyzed to verify the in-process analysis before the unit train leaves the 
site. If this set of analyses disputes the predryer analyses, more rigorous analyses (i.e., TCLP, 
alpha spectroscopy) will be performed on the waste. If these analyses indicate that the shipment 
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4) 

fails the WAC for RCRA constituents, then it will be shipped to the PCDF &a hazardous waste. 
If it fails Ole WAC for radionuclides, then it may be unloaded and reblended with other waste 
or averaged into the entire unit-train shipment, depending on the concentration. The remaining 
samples will be retained to dispute or confirm the PCDF's analyses. 

If a railcar is rejected at the PCDF and returned to the FEMP because its contents do not pass 
the WAC according to the PCDF, then the railcar will be unloaded in the load-out area. 
Unloading will be done with conventional earth-moving equipment during an off-shift. If this 
unloading results in the liner being incapable of containing the waste (i.e., if it is ripped or tom), 
it will be folded into the railcar and a new liner will be installed over it. The reject waste will 
be reblended with other pit waste until it satisfies the PCDF WAC. 

The facilities shall be designed with provisions for dust suppression to minimize spread of 
contamination. 

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. 

Each railcar and container will be weighed, radiologically surveyed, and decontaminated (if 
necessary) 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 Standards/Requirements Identification 
Document (S/RID) identifies the activities and baseline requirements for a functional area. The program 
governing the FEMP S/IUDs considers the purpose of the project and the principal drivers, scope, 
objectives, and participants. The FEMP 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 mt? Management Plan: FERMCO Policies and 
Requirements Manual (FERMCO 1995a). 

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. 

1) Emergency Preparedness and Management 
2) Maintenance 
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4) 
5) Project Control 
6) Property Management 
7)  Public Involvement 
8) Financial Management 

Human Resources and Industrial Relations 

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) 
3) Management Systems 
4) Quality Assurance 
5) Training and Qualification 
6) Construction 
7) Acquisition 

Research and Development and Experimental Activities 

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 WRID 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 architect/engineers .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 
documentation. As such, the engineering design S/RID is the primary S/RID governing the OU1 
remediation system design and this DCD. 
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DOE Order 6430. lA, Section 1324-2.1 (under Radioactive Solid Waste Facilities) s t a g  t h a & &  &&I 
objective shall be to ensure that conservatively estimated consequences of normal operations and credible 

Limiting Exposure of the Public." Air modeling was performed to estimate particulate and radon 

1 

2 

accidents are limited in accordance with the guidelines-contained in Section 1300-1.4, Guidance on 

emissions from the process. Results of the modeling are found in Appendix D. 

3 

4 

5 

6 

2.1.2.2 Environmental Protection (S/RID No. 5 )  7 

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 
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 OU1 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 (WRID No. 6 )  

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. 

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

The nuclear and system 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 SRID 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 

Many of the occupational safety and health functional area requirements do not apply to this design 
project, as they are programmatic. 29 Code of Federal Regulations (CFR) 1910 and DOE Order 5480.4 
requirements identified in Subsection 10.3 of the FERMCO management plan, are the only requirements 
in the Occupational Safety and Health SRID that pertain to this design. 

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

2.1.2.6 Packaging and Transportation (WRID No. 12) 

The packaging and transportation functional area requirements provide administrative controls and 
technical guidance for the shipment of all materials from the FEMP. The requirements from Subsection 
12.3 of the FERMCO Management Plan that apply to this project are: 

10 CFR 71, "Packaging and Transportation of Radioactive Materials" 

49 CFR 173, "Shippers - General Requirements for Shipments and Packaging" 

49 CFR 174, "Carriage by Rail" 

49 CFR 178, "Shipping Container Specifications" 

49 CFR 213, "Track Safety Standards" 

49 CFR 215, "Railroad Freight Car Safety Standards" 

DOE Order 1540.2, "Hazardous Materials Packaging for Transport" 
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8) DOE Order 1540.3A, "Base Technology for Radioactive Material Transportation Packaging 
Systems" 2 

1 

3 p 

9) DOE Order 5480.3, "Safety Requirements for Radioactive Material Transportation Packaging 4 

Systems" 5 

6 

10) International Atomic Energy Agency, "Safety Series No. 6, Regulations for the Safe Transport 7 

of Radioactive Material" 8 

9 

2.1.2.7 Radiological Protection (S/RID No. 14) 10 

11 

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 

12 

13 

DOE requirements, while ensuring the following: 14 

15 

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

New facilities and modifications to existing facilities shall incorporate design features aimed at 

16 

17 

18 

- .  -. 

2) 19 

maintaining exposures (occupational and public) ALARA. 20 

21 

The requirements in the radiological protection S/RID (Le., in Subsections 14.3 and 14.4 of the 

FERMCO Management Plan) that apply to this design project are listed below. Refer to the S/RID for 
n 

u 

a 
the exact reference, including date, of the requirement. 

1) 

2) 

24 

25 

26 

n 
40 CFR 61, "National Emission Standards for Hazardous Air Pollutants" 

American National Standards Institute (ANSI) N42.18 - 1980, "Specification and Performance 2s 

of On-Site Instrumentation for Continuously Monitoring Radioactivity in Effluents" 29 

3) DOE Order 5400.1, "General Environmental Protection Program" 

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

5)  10 CFR 835, "Occupational Radiation Protection" 

6) DOE Order 5480.1 1, "Radiation Protection for Occupational Workers" 

30 

31. 

32 

33 

34 

35 

36 

37 

38 

7 )  DOE Order 5480.4, "Environmental Protection, Safety, and Health Protection Standards" 39 

40 

. -  

ERAFS 1 WOLl :RSAPPS\RSDATA\ 
OU-1\pol45\MAR1996u1CDRV1 2-9 3/15/96, 1:44prn, Rev. No.: 1 



.. ," . 
. .-. 

-~ 

8) DOE/EH-O256T, "Department ofEnergy Radiological Control Maniial" 

2.1.2.8 Security (S/RID No. 15) 

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 
(Le., identified in Subsection 15.3 of the FERMCO Management Plan) that apply are listed below. 

1) 
2) 
3) 
4) 

2.1.2.9 

10 CFR 1046, "Physical Protection of Security Interests" 
41 CFR Chapter 101-20.103,"Physical Protection and Building Security" 
DOE Order 5630.1 lA, "Safeguards and Security Program" 
DOE Order 5632.6, "Physical Protection of DOE Property and Unclassified Facilities" 

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. 

2.1.3 ARARs and TBC Reauirements 

Appendix A in the Remedial Design Work Plun for Remedial Actions at Operable Unit I (DOE 1995b) 
contains the ARARs and TBC requirements for the selected remedial alternative for OU 1. Tables A- 1 , 
A-2, and A-3 in Appendix A of this DCD provide all the OU 1 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. Implementation of A- will be documented in 
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the Remedial Action Work Plan; final demonstration of compliance with ARARs wiil be documented in 
the Remedial Action R~port. 2 

1 

2.1.4 Substantive Permittina Reauirements 

Appendix B of the Design Criteria Document for Opertible Unit I Remedial Systems Design discusses 
substantive permitting requirements for the Operable Unit 1 remedial action. Tables B-1 through B-4 of 
Appendix B provide detailed listings of specific substantive pe&itting requirements and reference the 
appropriate portions of this Pre-Final Design Package in which these requirements are addressed. Final 
demonstration of compliance with substantive permitting requirements will be provided in the Remedial 
Action Work Plan. 

2.1.5 Waste AcceDtance Criteria for DisDosal Facilities 

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

2.1.5.1 On-Site DisDosal Facility 

The premise of this section, is that there is potential that certain of the soils generated as a result of the 
OU1 remediation activities may be amenable to disposal in the on-site disposal facility, and to therefore 
provide a summary of the waste acceptance criteria which would apply to such placement. As indicated 
in Section 1.2, the selected remedy in the OU1 ROD includes a key component associated with the 
management of residual contaminated soils. Specifically, Item 11 of Section 1.3 addresses the 
management by OU5 of OU1 residual contaminated soils consistent with the selected remedy for 
contaminated process area soils as documented in the OU5 ROD. As discussed in greater detail in 
Section A S  of the Materids Management Plan, the selected remedy for OU5 provides for on-site 
disposal of soils which meet the WAC for the on-site disposal facility. Accordingly, OU1 soils which 
meet the on-site disposal facility WAC, provided in Table 2-1, will be disposed of in the on-site disposal 
facility. Pursuant to the OU5 ROD, soil containing contaminants that are incompatible with the clay 
liners or the underlying native clays beneath the liners will not be allowed in the on-site disposal facility. 
In addition, through the identification of specific gebgraphical areas in the OU5 ROD, where efforts will 
be made to identify and segregate for treatment (as needed) the soil that qualifies as RCRA characteristic 
waste, it is envisioned that no significant quantity of RCRA characteristic materials will be placed in the 
on-site disposal facility. 

e 

3 

10 

11 

12 

13 

14 

15 

16 

17 . 

18 

19 

20 

21 

22 

23 

21 

25 

26 
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2.1.5.2 
____ 

Permitted Commercial DisDosal Facility 

Waste Analvsis and Acceptance 

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 2-2. (Note: Table 2-2 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 2-3 provides the maximum radionuclide 
concentrations in waste for disposal at the PCDF. 

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 analytical 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 
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 2-2, 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. 
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Table 2-1 - On-Site Disposal Facility Waste Acceptance G4teria *- I 
I .  (from Table 9-7 of the Final OU5 ROD) 

Constituent of Concern Maximum Concentration 

Radionuclides (pCdg) 

Neptunium-237 3. 12x109 

strontium-90 5.67~10~ 

Technetium-99 2.91~10' 

Uranium, total (mgflrg) 1.03xld 

Organics (mg/kg) 

Acetone' * 

Constituent of Concern Maximum Concentration 

Organics (Cont.) (mg/kg) 

Heptachlor epoxide' * 
Hexachlorobutadien& * 
MethoxychloP * 
Methylene chloride' * 
Methyl ethyl ketone' * 

Methyl isobutyl ketone' * 

II 4 . 4 2 ~  I 2.89~10' 11 CNitroaniIine Alpha-chlordane I 

Bis(2-chloroisopropyl)ether 

Bromodichloromethane 

Carbazole 

Carbon tetrachloride" 

Chloroethane" 

Chloroform" 

Chloromethane" 

Benzene' 
~ ~~~ 

2.44x102 Toluene' * 
9.03 x 1 0-' Toxaphene' 1.06xld 

7.27~10' 1 , 1 , I-TrichlOrOethane' * 
* Trichloroethene" 1 .28x102 

3.92xld Vinyl chlonde 1 . 5 1 ~ 1 0 ~  

* Xylenef * 

* Inorganics (mg/kg): 

* II 1 .28x102 I 11 Tetxachloroethane' I 

* * 1,l-Dichloroethane I 11 Barium" I II 
* II 1.04xld I 11 Boron 1 ,2-Dichloroethanen I 

1.14~10' 11 Chromium VI' I 
~~~ ~ 

1, 1 - D i c h l o d e n e '  * 

1 ,2 -Dich lodene '  

Ethylbenzine' 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU- l\PO- 145\MAR1996\DCD-RVl 

a RCM-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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~- e Td.iE2~2-Excerpts fmm 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 th.m 
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 depity. 

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 insthe 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. 
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Table 2-3 - Selected Representative PCDF Waste.Acceptance Criteria 

Radioactive Material 

Americium-24 1 

Coba l t4  

Cesium- 137 

Lead-210 

Polonium-2 10 

- Radium-226 

Rad ium-228 

Radium-228 (1 year) 

Radium-228 (5 years) 

Radium-228 (10 years) 

Strontium-90 

Thorium-230 

Maximum Concentration In Waste for 
Disposal 

2.3 x loZ 

3.6 x loZ 

5.6 x loZ 

2.3 x le* 

2.0 x lob 

2.0 x lo'* 

1.8 x lo' 

1.2 x lo'* 

6.7 x 1@* 

5.6 x 1@* 

2.0 x lob 

1.5 x lob 

(PCik) 

Uranium-235 

Uranium-236 

Uranium-238 

Uranium-natural 

Uraniumdepleted 
~~~ 

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

- 

7.7 x loz 

3.6 x lob 

2.8 x lob 

1.8 x lob 

1.1 x le 

Moisture Content and Limitation 

The PCDF imposes a minimum moisture content of about 5 to 7 percent minimize dust generation. 
This requirement is not known to be specifically related to the PCDF's license, but is waste stream- 
specific to facilitate waste handling by 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 2-2, Condition 40) is &5 percent of optimum, as determined by the Standard Proctor test. 
Additionally, no free liquid is allowed in the waste. 
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2T5.3 Nevada Test Site 

Material that does not meet the PCDF's radionuclide 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 
and requirements for waste certification and transfer under NVO-325. NVO-325 (NTS Defense Waste 
Acceptance Criteria, Certification, and Transfer, NVO-325 [Rev 11) provides the NTS process for 
application approval, waste characterization, waste certification, exemption requests, and waste transfer. 
The criteria under NVO-325 apply to all defense radioactive wastes received at NTS for storage or 
disposal. Waste acceptance criteria are consistent and in compliance with DOE Order 5820.2A and all 
applicable federal, state, and local regulatory requirements. NTS may only accept waste from generators 
designated by DOE-Headquarters and approved by DOE-Nevada Office of Operations (DOE-NV). 

Prior to shipping waste to NTS, the generator must complete the application process and obtain approval 
from DOE-NV to ship. The application includes general items such as facility location, operating 
information, and organizational charts, plans for waste handling and traceability, waste minimization plan, 
and funding, as well as specific information on the waste streams to be disposed at the facility. Once the 
application is approved, changes or additions to the application can be made. DOE-NV also conducts 
annual audits on the shipping facility to ensure compliance with their waste acceptance criteria. 

A partial list of NTS WAC is presented in Table 2-4. (Note: The criteria presented in Table 2-4 are not 
all inclusive. Refer to NVO-325 for the complete list of criteria.) 

Waste Characterization 

As part of the NTS waste acceptance criteria, a generator is required to demonstrate compliance with 40 
CFR 261 through 268 (that the waste is not regulated as.a RCRA hazardous waste); and to provide 
information required under DOE Order 5820.2A for a performance assessment of the waste disposal site. 

NTS will not accept waste regulated as hazardous under RCRA or wastes containing 50 ppm or more of 
polychlorinated biphenyls under the Toxic Substances Control Act. Process knowledge and/or sampling 
and analysis may be used to demonstrate compliance with these requirements. NTS requires the generator 
to submit a sampling and analysis plan for approval prior to shipping waste to the facility. 
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Table 2 4  - Excerpts from the NTS Waste Acceptance Criteria 

Packaging for radioactive waste must meet DOT (49 (2% 173) +d NRC (10 CFR - 71) - requirements . _  for LSA, Type A, 
and Type B packages. 

Only low activity LLRW will be accepted 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 eat will 
not adversely affect the physical integrity of a package or (its contents) ...(4 9 CFR 173.442) 

The package closure shall not be breached under normal handling conditions and shall not be the weakest structural 
element in the package. 

Packages shall be capable of supporting a uniform distributed load of 4,000 psf on any of the surfaces. (Sdand  
containers, steel drums and bulk waste are exempt.) 

All waste packages shall be provided with permanently attach ed...auxiliary lifting devises to allow handling by means of 
forklifts, cranes, or similar equipment. ...lifting devises on the package must not inhibit stacking of the packages. 
Lifting devices must have a 5 1  safety factor... 

DOE-NV recommends that 4 ft by 4 ft by 7 ft or 4 ft by 2 ft by 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 lbs. per box and 1,200 lbs. per drum. Packages exceeding these limits...( need approval) 
and must be dupped in...(c ertain 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 mredhour on contact (49 CFR 173.41 1). 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 pachge identitier. Bar coding denoting shipment, package, and waste stream 
identification required. bulk waste shipments must be accompanied by appropriate waste identitication documentation. 

Fine particulate waste shall be immobilized so that the package contains no more than 1 per cent (by weight) of less than 
l0-micron diameter particles or 15 percent (by weight) if less than 200-micron diameter particles. When immobilization 
is impracticsl, the package shall include a sealed liner and be over-packed. 

Radioactive-contaminated asbestos capable of giving off kiable asbestos dust must be wetted with water and surfactant and 
Mred in double plastic bags having a combine wall thickness of at least 6 mil... must be overpacked in leak-resistant 
metal or wood containers. S d 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 
>e controlled to avoid adverse effects of weather .... The accumulation of moisture on or in the packages ... shall be 
&voided. Each waste container shall be provided with tamper indication devices once all certification actions have been 
&en. 
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Table 2 4  - Excerpts from the NTS Waste Acceptance Criteria (Continued) 

&or liquid residue...@) acceptable. In no case shaU free liquid content exceed 0.5 percerrt 

LLRW containing pathogens, infectious wastes, or other etiologic agents (49 CFR 173.386) will not be accepted. 

Method 9095 (Paint Filter Test) to demonstrate compliance. 

LLRW containing chelating or complexing agents at concentrations'greater than 1 percent (by weight- will not be 
accepted. 

1 

Waste Stream Information 

NTS requires the generator to provide specific information for each waste stream that will be disposed 
at the facility. Physical data, such as particle size, moisture content, and waste form, and chemical data, 
such as radiological and hazardous constituents, must be provided for each waste stream being offered 
for disposal. The generator is required to submit a 3-year forecast summary for each waste stream to 
be shipped. The forecast must include information such as the waste stream, container type and size, 
number of shipments, and expected total volume to be shipped. 

Waste Certification 

NTS requires generators to develop a waste certification program to ensure all waste acceptance criteria 
are met. The program must be documented in the Waste Certification Program Plan, which defines the 
generator's quality assurance program as it applies to waste certification and characterization. NTS 
requires the generator to designate a Waste Certification Official to certify that all waste acceptance 
criteria are met prior to shipment. The generator may also designate a package certifier, who must be 
independent of waste generation activities, and who certifies that the package to be shipped and its 
contents meet United States Department of Transportation (DOT), US EPA, and DOE-NV requirements. 

2.1.6 Packaaina Reauirements 

Packages 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 
mremhr at 1 meter from the external surface of the package. 
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Railcars containing radioactive material shall meet the requirements of 49 CFR 174, Subpart K, which 
requires that railcars be loadd in a manner that avoids spillage and scattering of loose material. The 
amount of low-lev9 radioactive waste placed into a railcar cannot make the total transport index number 
greater than 50. 

b 

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) 

3) Air discharges 
4) Wastewater 
5) Miscellaneous 

Unprocessed pit waste, soil, and debris 
. 2) Processed pit waste, soil, and debris 

2.2.1.1 

It is anticipated that some of the pit waste, soil, and debris will meet the PCDF’s WAC without having 
to be processed (blended and/or dried). This material will be taken directly to the loadout area or will 
be used as blend material for waste that does not meet the WAC. Soil that meets the WAC for the on- 
site disposal facility will also bypass the process and will be taken directly to the OSDF. The exact 
location of the receiving area and the delivery schedule will be coordinated with SRP. 

Unprocessed Pit Waste, Soil, and Debris 

2.2.1.2 Treated Pit Waste and Debris 

Pit waste, soil, and debris from the waste pit excavation that does not meet the PCDF WAC will be sized 
reduced, blended, and dried. The WAC for the PCDF is described in Subsection 2.1 S .2 .  

2.2.1.3 Air Discharges 

Remediation activities will produce fugitive and point source emissions of air contaminants; The open 
excavation, waste transfer activities, and waste stockpiles will produce fugitive emissions, while the dryer 
will be the only point source. Section 2 and Table B-1 of Appendix B describe the substantive permit 
requirements for air contaminant sources. 
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In general, employing Best Available Technology (BAT) will apply to all fugitive and point source 
emission sources as required by the Ohio EPA's permit to install and permit to operate. Using BAT 
covers all toxic, particulate, and radiological emissions except radon emissions from point sources. 
Radon emissions from the dryer shall meet a stack limit based on a maximum allowable off-site impact 
of 0.5 pCiL annual average. Radioactive dose limits are federally enforced under NESHAP, Subpart H. 

Concentrations of air toxics, particulates, and radon in the dryer off-gas were determined by PARSONS 
using METSIM simulation software. These data were used by FERMCO to model the concentrations 
of these substances at specific receptor locations to determine stack limits. The stack limits for individual 
compounds are presented in Appendix D. These limits are based on specific stack configurations, off-gas 
volumes and velocities, and the METSIM data. If any of these variables change, the stack limits will also 
change. 

2.2.1.4 Wastewater 

Wastewater generated by 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 FEMP 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 Remedim*on System Design (PARSONS 1996b). 

Additional pretreatment (other than removal of suspended solids) of the wastewater may be necessary 
depending upon the WAC for the FEMP wastewater treatment system. This WAC is currently being 
developed. As this WAC is finalized, and the sampling and analysis plan is developed to ensure 
compliance with this WAC, details regarding these sampling requirements will be incorporated into the 
design. 

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 Remediation System Design (PARSONS 1996d). 
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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 and in accordance with FEMP Procedure SA-DPT-004. 

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 Environment 

In enclosed buildings, 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. 

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. 
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2.2.2.4 Operating Paiels and Controls 

The arrangement of controls autd displays on control panels shall be designed to promote efficient use of 
task-related components, rapid location of a 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 the 
FEMP and 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. A Giatronics", or similar, type communications system will be available for 
emergency communications throughout the waste pit area. 
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2.2.3 General Nuclear, Svstem Safetv, and Worker Protection Reauirements 

The OU1 remediation facilities shall be designed based on the requirements of a nonreactor nuclear 
facility under DOE Orders. Hazard category calculations for the waste processing operations indicate 
that this facility is less than Hazard Category 3 as defined in DOE Order 5480.23, "Nuclear Safety 
Analysis Reports," and DOE-EM-STD-5502, "Hazard Baseline Documentation. By definition, the SSCs 
associated with waste processing can be Performance Category 2 at most (DOE-STD-1021-93, "Natural 
Phenomena Hazards Performance Categorization Guidelines for SSCs"), unless upgraded to a higher 
performance category by FERMCO or DOE management. 

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 

3) Continuation of operations by minimization of accident potential 
... 
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4) Limitation of loss or damage to Federal property, including losses asskiated with the inability 

to readily decontaminate or decommission facilities for other subsequent uses 

The waste process and excavation areas will be a contamination area with a controlled access 
point 

- _. - 

5) 

Whole Body 

Extremities 

Skin and Other 
Organs 

2.2.3.1 Radiation Dose Limits 

DOE DOE Admin. FEW Control Level, 
Control Level 

5 redyr  2 r edyr  1 r edyr  

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

50 r edyr  n/a 10 rem/yr 

Table 2-5 provides a summary of occupational radiation dose limits and control levels. Dose rates will 
be modeled during design to demonstrate compliance with FEMP 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. 

Lens of Eye 

Embryo/Fetus 

Table 2-5 - Summary of Radiation Dose Limits and Control Levels 

15 r edyr  d a  3 rem/yr 

500 mredgestation period d a  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 total 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 detailed 
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 
0.50 mrem per hour and as far below this average as is reasonably achievable. The facility shall be * 
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divided into separate areas for limited access (dose rates less than 0.50 mrem/hr) a:id restricted access 
(dose rates greater than 0.50 mrem/hr). The design objectives for exposure rates fcc 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 calculatiqns 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 arm 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) 

3) 

DOE Order 5400.1, "General Environmental Protection Plan" 

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

4) DOE Order 5480.10, "Contractor Industrial Hygiene Program" 

5) 10 CFR 835, Occupational Radiation Protection 

3 

4 

5 

6 

7 

E 

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 

38 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-l\PO- 145\MAR1996\DCD-RV 1 2-24 3115196, 1:44pm, Rev. No.: 1 



13) 

14) 

1 

2 

F- 2 0 3 8  
DOE Order 5480.1 1, "Radiation Protection for Occu. *ational Workers" 

DOE/EH-0256T, Radiological Control Manual I 3 

DOE Order 6430.1 A, "General Design Criteria" 

29 CFR 1910, Occupational Safety and Health Standards 

4 

5 

6 

7 

29 CFR 1926, Safety and Health Regulations for Construction 

American Concrete Institute (ACI) 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 

. 

ANS 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 

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

17) DOE Order 5480.23, "Nuclear Safety Analysis Reports" 

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

19) DOE-EM-5502-94, Hazard Baseline Documentation 

20) RM-0020, Radiological Control Requirements Manual (for activities at the FEMP) 

2.2.4 Securitv 

Special security and safeguard measures do not directly apply to the OU1 Remediation System Design 
because the facility will 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 wul 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) Churacterization Investigation 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 Report for Operable Unit I (DOE 1994b) 

4) . Technical Swnmary of DEEP .Test Data, Revision 0 (PARSONS 1996a) 

5) CRU-I-Dewatering, Excavation, Evaluation Program: Waste Pits 1,  2 ,  ana' 3, (ALTER 1995a) 

6) CRU-I Dewatering Excavation Evaluation Dewatering Program: Waste Pits 5 ana' 6 (ALTER 
1995b) 

The Dewatering Excavation Evaluation Program (DEEP) results will provide necessary geotechnical data. 
Geotechnical data evaluation from these sources is ongoing and will be used for the following general 
purposes: 

1) 
- 

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 

. ERAFSl\VOLI :RSAPPS\RSDATA\ 
OU-l\PO-l45UIAR1996\DCDRVl 2-26 3/19/96, 10:44am, Rev. No.: 1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

22 

u 
2p 

23 

26 

27 

28 

29 

30 

31 

32 

13 

34 

35 

36 

37 

38 



- 
a .  

The following sections discuss some of the specifics regarding OU1 geolo;+il 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 *e 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 OU1. 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. 

0 
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 Bum 
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. The clay liners for Pits 1 and 3, and the EPDM liners for 
Pits 5 and 6 are effective low hydraulic conductivity zones or barriers. However, as demonstrated during 
the installation of the Pit 6 liner, water seepage into the excavation from the sand and gravel lens on the 
northeast comer of Pit 6 could occur 0nc.e the liner is removed. Based on review of wet trenching 
activities in Waste Pits 1, 2, and 3, water seepage into test excavations, at the base of porous cap 
material, was observed. A probable source of the water is infiltration of rainwater through the cap e 
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material. Perched water may be another _- source of water,but-based_on_existhg-hydrological-data-is-not---.---- 
likely. 

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 
Paddys Run, and stream water infiltrates into the Great Miami Aquifer, creating a groundwater mound 
centered beneath Paddys Run. This mounding may cauSe increased seepage into the waste excavation 
near Paddys Run Creek. 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 Technical Summary 
of DEEP Test Data (PARSONS 1996a). 

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 waste pits 
have dry surfaces. 

Table 2-6 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 2.2.5. Table 2-7 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). Geotechnical data for the proposed remediation facility 
foundation analysis and design can be found in the Technical Swnmary of DEEP Test Data (PARSONS 
1996a). 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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The following geotechnical parameters (determined as part of the DEEP) have been 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 (CPT) logs 
Compressibility or consolidation 

Remediation Facilitv Foundation Desim 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 

Mechanical Excavation 

Waste Preparation Facility 
Production 

Dryer Feed 

2.3.1.1 Responsibility 

8 hourstday; 5 dayslweek 

16 hourslday; 5 daystweek 

847 tonslday 

820 tonslday 

24 hourstday; 7 dayslweek 22 tonsthour 

1 
2 0 3 8  

Dryer Product 

DryerIMixer Product 

5 

6 

7 

Process will have the responsibility of developing the project conceptual flowsheets, completing heat and 
material balances, performing initial process equipment sizing, and interacting with Material Handling 
and Mechanical Process. 8 

9 

10 Specifically, Process will have sole responsibility for the indirect rotary dryer and associated equipment, 

Handling and Mechanical Process, for all other equipment depicted on the flowsheets. 
and all equipment contained in the treatment system. Process will have joint responsibility, with Material 11 

12 

24 hourlday; 7 dayslweek 

24 hourstday; 7 dayslweek 

20 tonsthour 

484 tonslday 

2.3.1.2 Codes, Standards, and Regulations 

Water to Off-Gas System 
(Dryer Evaporation Rate) 

Loadout 

13 

14 

24 hourslday; 7 dayslweek 4.2 tonsthour 

- 8 hourslday; 5 dayslweek 680 tonslday 

15 

No specific codes and standards apply to Process design beyond the ARARs and those listed in the 16 

sections addressing Material' Handling and Mechanical Process. - 17 

2.3.1.3 Design Criteria 

Table 2-8 presents the design ratcis and operating periods for the remediation process. Actual operating 
rates will depend on the moisture content of the feed stock. Note that the dryer and shredder feeds will 
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vary by material. 
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Table 2-8 - Process Parameters 
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WilSti5iGmateriiilllwill-be stockpiled to provide surge capacities for downstream processes and to allow for 
drainage of any freedraining water. Waste shall also be stockpiled outside the process area to provide 
contingency for inclimate weather periods. 

The off-gas treatment system shall remove steam, particulates, organic contaminants, and acid gases from 
the off-gas before release to the atmosphere in accordance with the required permit specified in Appendix 
B. Based on air modeling (Appendix D), control of radon emissions from the dryer off-gas will not be 
required. Fugitive emission sources of radon will be controlled using BAT. Entrained solids shall be 
removed by a cyclone and venturi scrubber. A packed tower scrubber with a caustic solution shall be 
used to remove acid gases. Off-gas condensers shall be used to condense water vapor from the off-gas, 
thereby reducing the volume of off-gas and its relative humidity, to prevent condensation in downstream 
equipment. HEPA and MEPA filters shall be used to meet particulate emissions requirements. If needed 
to meet radon emissions limits, carbon beds shall be provided. Off-gas exiting the scrubbers will pass 
through a heat exchanger, which will reduce the temperature of the off-gas. 

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 

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

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

3) DOE Order 6430.1A, "General Design Criteria" 

4) Tubular Exchanger Manufacturers Association, Inc. (TEMA) standards 

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

ER4FSl\VOLl :RSAPPS\RSDATA\ 
OU-1- 145\MARlW6\DcDRVl 

1 ,  

2-34 3/15/96. 1:44pm, Rev. No.: 1, 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

22 

u 
24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 . 
36 

37 

38 



6)  ASME Boiler and Pressure Vessel Code Sections W I  aril IX 
7 2 0 3 8  
L s:.. 

. .  

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 link 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 (i.e., liquid level probes, high level alarms, and interlocks to stop flow). 

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 ftom 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 to avoid conflicts 
with the D&D project. 
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Rotating equipment will be dynamically balanced in accordance with the manufacturer’s standard practice. 

Containment. SumD Reauirements 

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

Accessibility for In-Service InsDection 

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

Corrosion Allowance 

Stainless steel and epoxycoated steel tanks will not require a corrosion allowance. 

2.3.3 PiDing 

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 

ASME B3 1.3, Chemical Plant and Refinery Piping 

ASME Boiler and Pressure Vessel Code 

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

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

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

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 

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

4 

5 

6 

9) 

10) DOE Order 6430.1A, General Design Criteria 7 

11) Manufacturers Standard Society ( M S S )  SP-58, Pipe Hangars and Support - Materials, Design, 

American Welding Society (AWS) D.l.l,  Structural Welding Code Steel 

8 

9 

and Manufacture 10 

11 

12) . MSS SP-69, Pipe Hangars and Support - Skeleton and Application 12 

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

2.3.3.3 Design Criteria 

General Criteria 

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

Flexibility 

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

Double-Walled PiDe 

In accordance with DOE Order 6430.1 A, 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 
(inner) and containment (outer) pipes. 
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e Pressure 

Design and test pressures shall comply with ASME B31.3. 3 

4 

5 Testing 

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

Special Flow Considerations 

Slurry pipe flow capacities shall maintain an adequate velocity to prevent settling of solids. Slurry pipe 
design shall consider internal erosion. 

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 with ASME B3 1.3. 

Pipe hanger material, design, manufacture, 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 ASTM A-36 and S-576. 

Welding Reauirements 

Welding shall be in accordance with ASME B31.3 and AWS D1.l. 
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Corrosion, abrasion resistance, and ease of decontamination shall be considered when selecting pipe, 
fittings, valves, a d  equipment items. 

Suecial Valves 

Slurry valves shall be full port. 

2.3.4 Material Handling 

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. r+z 

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 of Single and Multiple Reduction Double-Enveloping- 
Worm and Helical-Worm Speed Reducers 
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7) AGMA 6021-G-89, Shaft Mounted and Screw Conveyor Drives Using Spur, Helical and 
Herringbone Gears 

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

9) Anti-Friction Bearing Manufacturers Association (AFBMA) 9-91, Load rating Standard for Ball 
Bearings 

10) AFBMA 11-90, Load Rating Standard for Roller Bearings 

11) ASME B29.lM-86, Precision Power Transmission Roller Chains, Attachments and Sprockets 

12) Society of Automotive Engineers (SAE) 5514-92, Hydraulic Tube Fittings, Standard 

13) SAE J516-92, Hydraulic Hose Fittings, Standard 

14) SAE J517-91, Hydraulic Hose, Standard 

15) SAE J518-91, Hydraulic Flanged Tube, Pipe, and Hose Connections, Four-Bolt Split Flange 
Type, Standard 

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

17) ASTM A36/A36M-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 
Blast 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 
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personal protective clothing 
operated robotics equipment 

SDecific Criteria 

as specified in the project-specific Health and Safety Plans. Remotely 
will not be used for operations or maintenauce of equipment. 

The on-site transportation of packaged dry pit whte shall conform to the requirements of FEMP 
Site Policy and Procedure PP-0314. . 

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

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 (FERMCO 1995b). 

Design of waste processing facilities shall conform to the requirements of DOE Order 6430.1A 
and DOEEIC- 1 1603. 

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

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 l/Zinch-thick, 
ultra high molecular weight plastic and shall be designed so that two opposing sides are vertical 
or diverging. 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. . -  
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- .  _ - -  Dust collection and/or dust suppression systems shall be provided, as required, at material 
transfer points to keep airborne particulates to a minimum. 

2.3.5 

The following bulk densities and angles of repose will be used for sizing storage piles: 
(1) Waste Preparation Area (as received from the excavation): 

a) 
b) 
Dryer Feed Pile (after draining, blending, and shredding): 77 pcf at 30 degrees (angle 
of repose) 

a) 

Wet waste: 85 pounds per cubic feet @cf) 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. 

Material handling processes, including waste segregation, shall be designed to avoid direct human 
contact with the waste material. 

Material handling processes shall be designed such that waste material that could damage or 
otherwise cause significant down-time to material transfer or processing equipment shall be 
segregated from the main waste stream as early in the process as possible. 

Any material segregation equipment, such as a screen or grizzly shall be of a type and size that 
minimizes plugging and can be easily cleared if plugging does occur. 

Because of the sticky characteristic of some of the waste material, the number of material transfer 
points shall be minimized to avoid excessive system down-time for cleaning or maintenance. 

Skip hoists shall be used to transfer or load material only when use of conventional mobile earth 
moving equipment is not feasible or practical. 

2.3.5.1 Responsibility 

Civil design work will include all utilities (Le., underground fire protection water, process water lines, 
naturid gas, and routing of electric), stormwater management, floodplain and wetlands management, 
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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 Description of &-Site Rail Improvements [PARSONS 1996el for scope) 

2.3.5.2 Codes, Standards, and Regulations 

American Association of State Highway and Transportation Offkials (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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10) NFPA 54, National Fuel Gas Code 

11) 

12) ACI Codes 

13) 

Ohio Department of Transportation (ODOT) Standards 

American Railway Engineering Association standards 

14) CSX Transportation Design and Construction of Industrial Sidetracks manual 

15) Rainwater and Land Development, Ohio's Standards for Stormwater Management, Land 
Development, and Urban Stream Protection (ODNR) 

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 and Rainwater and Land Development 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, railyard 
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. Railyard and 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 and Rainwater and Land Development standards. Trenching and 
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open pit excmations 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 sxfaces, 2 percent-for vegetated surfaces, and no greater than 3 horizontal to 1 vertical 
(3H:lV). Cut and fill will be planned to achieve a reasonable balance where possible. 

~ _ .  
e 

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 exposed waste 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 graded and 
vegetated. Grading will be "interim," as the Soil Remediation Project 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 may 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 (both wind and 
water) 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 
and Rainwater and Land Development standards for control measures will be specified. 

Paving and Surfacinq 

All paving and surfacing methods, materials, design, and details shall conform to ODOT standards. 
AASHTO's A Policy on Geomenic Design - of Highways und 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. 

Uti1 ities 

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

Natural Gas Distribution (designated & FG on drawings): All gas pipelines, valves, regulators, 
relief valves, and meters shall be installed as per ANSI B3 1.8, 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. 

Communication and Electrical Power Lines: Electrical medium-voltage power circuits will be 
taken from manhole 247 north to the facility on overhead lines. Underground portions of the 
circuits near manhole 247 and at the substation will be in concrete encased PVC conduit below 
grade or rigid steel conduit above grade. Telephone circuits will be routed aerially by FEMP 
telecommunications subcontractor. Tie-in to the FEMP fire alarm detection system will be by 
telephone lines. Facility evacuation system tie-in to the FEMP central system will be by radio 
link. Aerial lines will conform to National Electrical Safety Code for clearances and other 
significant features. 

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

Storm Sewer and Stormwater Management Svstems 

At present, the proposed remediation facilities site area is a clean 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 remedial 
operations, 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 
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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 soliMs. Stormwater will be sent to FEMP 
wastewater treatment system from the Biodenitrification Surge Lagoon. 

The stormwater management basin’s discharge will be cdntrolled by the Biodenitrification Surge Lagoon 
capacity. To prevent an overcapacity at the Biodenitrification Surge Lagoon, new systems will be 
designed to retain the 25-year, 24-hour storm per FEMP site policy. Open channels will use the 5-year 
storm for evaluating velocity. The stormwater management basins will be designed to safely pass the 
lOO-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. 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 structurehystem. Other disciplines may also have input, depending 
on the system and discharge requirements. 

LandscaDine 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 and Rainwater 
and Land Development standards. Temporary seeding of exposed soil shall be required if the area is not 
expected to be worked for 30 days, per ODOT and Rainwater and Land Development standards. 

Floodulain 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 wild 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 exposed 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 waste excavation. 
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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. 

- 

2.3.6 Structural 

2.3.6.1 Responsibility 

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

2.3.6.2 Codes, Standards, and Regulations 

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

1) Uniform Building Code (UBC) 1994 

2) Ohio Basic Building Code (OBBC) 1995 

3) 

4) 

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

ASTM standards as referenced in Subsection 2.3.6.3 

- 

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

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

'7) University of California Research Laboratory (UCRL) 53582, "Natural Phenomena Hazards 
Modeling Project; Seismic Hazard Models for DOE Sites" 

- 

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

9) 

10) 

11) 

ACI 3 18, "Building Code Requirements for Reinforced Concrete" . 

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

DOE Order 5480.28, "Natural Phenomena Hazards Mitigation" 
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12) DOE-STD-1021, "Natural Phenomena Hazards Performance Categorization Criteria for 
Structures, Systems, and Components" . . _  . 

structure 

Pipe racks 

Electrical raceways 

Materials and equipment 

2.3.6.3 Design Criteria 

Load 

Actual load but not less than 35 psf at each level 

Actual load but not less than 15 psf at each level 

Actual load 

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

The SSCs for the OU 1 remediation system include engineered buildings, pre-engineered buildings, 
miscellaneous structural steel supports, and concrete foundations. 

Dead Loads 

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 2-9 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 2-9 - 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. 
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1:; : . , ; ... . . _ _ .  

Live loads for buildings and other structures shall be as shown in Table 2-10,)but not less than the . .. . 

~ ~ _ _ _ _ _ _ _  ~ _ _ _  

Building Floors 

Walkways (other than exitways) 

minimum uniform or concentrated loads stipulatedin ASCE 7-93. 

Roof live loads shall include snow loads, snow drifts, or rain loads as applicable per ASCE 7-93. 

~~ ~ 

125 psf, or equipment load or storage weight if greater 

60 psf 

Table 2-10 - Minimum Design Live Loads 

Stairs and exitways 

Equipment platforms 

Load I Structure 

100 psf 

100 psf 

~ ~~~ 

All other areas 

Roofs 

Impact loads 

~~ 

100 psf 

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

In accordance with ASCE 7-93, Subsection 4.7 

Trench covers I 16,000 Ib wheel load 

Wind Loads 

Wind load design criteria presented in this section shall be based on the requirements of DOE Order 
6430.1A, 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 KJV)' (Section 6.5.1 of ASCE 7-93) 

where: 

I = Importance Factor = 1.07 (Table 3-1 of DOE-STD-1020) 
K, = 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 =- - -  2 0 3 8  

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

Seismic Design 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 
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) 

I = Importance Factor = 1.25 

C = Spectral Amplification Factor = 2.75 (Based on site-specific response spectra for the FEMP 
from UCRL 53582) 

-.... 

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 
163 1. 

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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* . I , ,  

,, . , 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) CyclicDynamic Loads: 
equipment (Le., pumps, compressors, and shredder). 

Consideration will be given to dynamic loading of any vibrating 

Other Structural Material/Desim Reauirements 

Design requirements for structural materials and design are as follows: 

Concrete: Concrete material, design, and construction for buildings and other structures shall 
be per ACI 318-89. Minimum concrete strength at 28 days shall be 3,000 psi. Concrete exposed 
to weather shall be a minimum of 4,000 psi. 

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

Grout: High strength, nonshrink grout shall be 1 inch minimum thickness under equipment, 
columns, and pipe support base plates unless otherwise recommended by equipment supplier. 

Structural Steel: Design, details, fabrication, and erection of structural steel shall conform to the 
UBC and the AISC Manual, Ninth Edition. The material for structural steel shapes and plates 
shall conform to ASTM A36. All structural steel and connections, including ladders, handrailing, 
and grating, shall be painted or galvanized. Connection bolts shall be high-strength ASTM A325 
with hardened washer and nut. 

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

Operating and Maintenance Platforms: These shall be a minimum of 3 feet, 0 inches wide, with 
walkways 2 feet, 6 inches minimum width. 

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

Masonry: Materials, design, and construction of masonry structures shall be per UBC 94, 
assuming special inspection.' -Hollow, non-load-bearing block shall be per ASTM C129. Hollow, 
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9) 

t 

load-bearing block shall be per ASTM C90. Mortar shall be per ASTM C35!dr C56, Type M 
or N. . . _. _ _  . . .  - - .  . . -. 

Open Pipe Trenches: Locate tops of walls at the same elevations as surrounding gradeshlabs. 
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. 

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. 

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). 

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. 

Doorways, roadways, and other means of vehicle ingress or egress shall have adequate clearance 
for vehicle traffic. 

Factor of Safetv 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 (Le., 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, ;he overturning moment due to wind load shall not exceed 2/3 of the 
dead load stabilizing moment unlesr; 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 

2.3.7.1 Responsibility 

Architectural 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 
ASTh4 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. 

ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU- 1 \Po- 145UviAR 1996lDCDRV 1 

-I- ̂ I L I A  

2-54 3/15/96, 1:44pm, Rev. No.: 1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

n 

23 

24 

25 

26 

21 

28 

29 

30 

' 31. 

32 

33 

34 

35 

36 

37 

38 



2.3.7.3 Design Criteria 2 0 3 8  1 

2 _ _ _  - .  - 

General Criteria 3 

The dryer discharge and entry enclosures will be shed type buildings designed by PARSONS ERA 
4 

5 

Project. 6 

1 

8 

9 

10 

11 

Buildings 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 12 - 
13 

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

Sheet metal roofing shall comply to UBC for roof covering. 

Exterior insulation and finish systems shall comply with UBC Standard No. 17-6. 
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1 f' 
' 

' . '. Resilient flooring installation shall comply with Resilient Floor Covering Institute's Recom iended Work 

Procedures for Resilient Floor Covering. 

Concrete floors are to be sealed 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, all* cleaning, off-gas handling, fire protection, and 
plumbing for the facility in support of the remediation system design for OU1. 

Enclosed Buildings 

HVAC will be provided for all enclosed 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. 

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 
will provide cooling capacity for the process, as well. 

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 
to heating coils in air handling units). 

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 
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2) ’ American Conference of Gover.unent Industrial Hygienists (ACGIH) Industrial Ventilat - L O 3 8  

15) 

Air Movement and Controller;: Association, Inc. 210, Laboratory Method of Testing Fans for 
Rating 

ANSI 2358.1, Emergency Eyewash and Shower. Equipment 

American Refrigeration Institute (ARI) 360, Commercial ahd 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 

Jnits, and Condensing 

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 

DOE/TIC 11603-Rev I, Standards and Criteria Guide Non-Reactor Nuclear Facilities 

Energy Research and Development Administration (ERDA) 76-2 1, Nuclear Air Cleaning 
Handbook 

Sheet Metal and Air Conditioning Contractors’ National Association 75, Accepted Industrial 
Practice for Industrial Ducts 
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. . .  * ' --., 16) Underwriters Laboratories, Inc. (UL) 207, US Standard for Safety Refrigerant-Containing 
Components and Accessories, 1993 

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, 
1991 
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 6430.1 A, 
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. 

ERAFSl\VOLl :RSAPF'S\RSDATA\ 
OU- 1\PO- 1 4 5 M ~ R  1996\DCDRV 1 2-58 3/15/96, 1:44pm, Rev. No.: 1 

3 

4 

5 

6 

7 

8 

9 

10 

It 

12 

13 

14 

15 

16 

17 

18 

19 

a 
22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 



: 2 0 3 8  
All exhaust air will pass through prefilters, HEPA filters, and an exhaust stack before beinsdischarged 
to the atmosphere in compliance with DOE Order 6430.1A and ERDA 76-21. The exhaus: stack shall 
be at least 12 feet higher than the nearest building within 500 feet (ERDA 76-21, pg. 130): 

All enclosed 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 minimiie 
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 6430.1 A, Section 1550, paragraph 1.5.7. 

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. 

Energy Conservation 

An Energy Conservation Report is required for the system per DOE Order 
paragraph 12.8. A waiver of this requirement has been applied for since 
necessary for the OU1 remediation facilities. 

... 
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Plumbine 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 required, fire protection will consist of an automatic sprinkler system designed in accordance with 
DOE Order 6430.1A, Section 1530, and NFPA 13. 

Fire extinguishers shall be provided for all mobile equipment and throughout the facility in accordance 
with NFPA 10. 

. Fire protection systems shall have audible and visual alarms installed in accordance with NFPA 72 and 
shall be monitored in the site communications center. 

Fire protection systems shall be designed to provide protection from fires started from pyrophoric 
materials. 

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 hazard 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 and kept with project files. 

FERMCO and PARSONS ERA Project Fire Protection Engineers are preparing an equivalency request 
for local DOE Fire Protection concurrence/approval. If this request is approved, the following design 
criteria will apply to the design of the fire protection systems for the remediation system: 
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2.3.9 

Dry chemical fire extinguishers will be located in the immediate vicinity of the debris and process 
shredders. Fire suppression systems that are built into the shredders by the shredder 
manufacturers are not necessary. ' I. 

Dry-pipe sprinkler systems will be installed over the metal detectionkegregation system, over the 
indirect dryer, and at the dryer end enclosures. ' 

A wet-pipe sprinkler system will be installed in the mech&ical/electrical control building. 

No sprinklers will be required for the loadout building. 

The fire loop surrounding the process facility shall be eliminated except for a short run(s) for the 
above sprinklered areas and hydrant(s) along the run(s). 

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 70-96, 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 

1) American National Standards Institute (ANSI): 
(1) 
(2) 
(3) 

(4) 

(5) 
(6) 

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 C57.12.55-87, 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 
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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 07.13-93, Standard Requirements for Instrument Transformers 
IEEE 07.94-82, 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. 
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 
NEMA ICs 2.3-83, Instructions for the Handling, Installation, Operation, and 
Maintenance of Motor Control Centers (MCCs) 
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3) National Electrical Manufacturers Association (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 

(9) 

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 
NEMA 250-9 1, Enclosures for Electrical Equipment (lo00 Volts Maximum) 

4) National Electrical Testing Association (NETA): 

(1) NETA ATS-95, Acceptance Testing Specification for Electrical Power Distribution 
Equipment 

5) National Fire Protection Association (NFPA): 
(1) NFPA 70-96, National Electrical Code 
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1) NEMA: 3 

(1) NEMA ICs 2-93, Industrial Control and System Controllers, Contactors, and Overload 4 

Relays Rated Not More Than 2000 Volts AC or 750 Volts DC 5 

(2) NEMA ICs 6-93, Industrial Controls and Systems Enclosures 6 

(3) NEMA MG 1-93, Motors and Generators 7 

Grounding Svstems 

1) UL: 

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

Lighting 

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

2) NEMA: 

(1) NEMA WD 6-88, Wiring Devices - Dimensional Requirements 

3) ANSI: 

(1) 
(2) 

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

4) Illuminating Engineers Society (IES): 
(1) IES Handbook 

Fire Alarm. Evacuation. and Communication Svstems 

1) NFPA: 
(1) 
(2) 

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 

2.3.9.3 Design Criteria 

There are no 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 
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1 I. i '@dustrial setting (Le., wet, outside), 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 F1B 
and F4B at electrical manhole EMH 247, a 13.2 kV to 480 V, 1500/2000 kVA unit substation to serve 
the process shredder, a 13.2 kV to 480 V, 2000/2667 kVA unit substation to serve the remainder of the 
facility, and 480 V MCCs and panelboards as required to serve electrical loads such as pumps, fans, 
HVAC equipment, and building lighting. It is anticipated that theunit 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 and evacuation systems will be extended to the new facility from the central command center 
via existing facilities as directed by FEMP 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 

Instrumentation will be responsible for the distributh control system and instrument equipment. 
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2.3.10.2 Codes, Standards, and Regulations 1 

2 

International Society for Measurements and Control 

2.3.10.3 Design Criteria 

There are no specific project-related instrumentation design criteria. The systems under Instrumentation'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 inputloutput 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 
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 
without disabling or revising package equipment vendor provided instruments and controls. 

Requirements for all other nonpackage instruments (flow, level, pressure, etc.) will be determined during 
detailed design and provided under separate procurement packages. 
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(ALTER 1994) 

(ALTER 1995a) 

(ALTER 1995b) 

(Becker 1995) 

@OE 1994a) 

(DOE 1994b) 

(DOE 1994c) 

(DOE 1995a) 

(DOE 1995b) 

(FERMCO 1995a) 

REFERENCES 

Accelerated Life Testing and Environmental Research Facility (ALTER), July 
1994. CRUI Cooperative Remedy Screening Program, Final Report. 
Cincinnati: University of  Cincinnati, College of Engineering. 

September 1995. Interim Report, CRU-I -Dewatering, Excavation, 
Evaluation Program: Waste Pits I ,  2, and 3. Cincinnati: University of 
Cincinnati, College of Engineering. 

----- September 1995. Interim Report, CRU-1-Dewatering, Excavation, 
Evaluation Program: Waste Pits 5 and 6. Cincinnati: University of 
Cincinnati, College of Engineering. 

Becker, J., June 15, 1995. Lotus printout titled "Average Operating Conditions 
for Waste Pit Remediation." 

United States Department of Energy, August 1994. Operable Unit I Dewatering 
Excavation Evaluation Program (DEEP) Treatability 'Study Work Plan, 
Final. Fernald: DOE Fernald Field Office. 
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_------ , August 1994. Remedial Investigation Report for Operable Unit I ,  
Final. Fernald: DOE Fernald Field Office. 

------ , October 1994. Feasibility Study Report for Operable Unit I ,  Final. 
Fernald: DOE Femald Field Office. DOE\EA-0938. 

-. , January 1995. Final Record of Decision for Remedial Actions at 
Operable Unit 1. Fernald: DOE Fernald Field Office. 

------ , July 1995. Final Remedial Design Work Plan for Remedial Actions at 
Operable Unit 1. Fernald: DOE Fernald Field Office. 

FERMCO, August 1995. Management Plan: FERMCO Policies and 
Requirements Manual, Rev. 8. Fernald: FERMCO. RM-0016. 
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(FERMCO-19956) ------- , March 1996. Transportation and Dispc-id Plan, Revision F. Fernald: 
.' 7 i- . .  FERMCO. 

(Jenike & Johanson, 
Inc. 1994) 

(PARSONS 1992) 

(PARSONS 1993) 

(PARSONS 1994) 

(PARSONS 1995a) 

(PARSONS 1995b) 

(PARSONS 199%) 

(PARSONS 1996a) 

(PARSONS 1996b) 

(PARSONS 1996c) 

(PARSONS 1996d) 

(PARSONS 1996e) 

Jenike and Johanson, Inc., 1994. Flow Propem-es Test Report. Westford, MA: 
Jenike and Johanson, Inc. 

PARSONS ERA Project, January 1992. Waste Pits 3 and 5 and Cleanvell Dikes 
Stability Analysis Report, Rev. 0. Fairfield, Ohio: PARSONS. 

-- , September 1993. I# and 500- Year Flood Plain Determination 
Sitewide. Fairfield, Ohio: PARSONS. 

---- , 1994. Shredding Engineering Tests Report. Fairfield, Ohio: 
PARSONS. 

-------- , November 1995. Letter Report: Selection of an Indirect Rotary 
Dryer, Revision B. Fairfield, Ohio: PARSONS 

--- , May 1995. Project Order Plan for Project Order 145 Remediation 
System Design, Revision I .  Fairfield, Ohio: PARSONS. 

---------- ,, September 1995. Dryer W-Gas Compositions, Operable Unit I 

Remediation System, Revision A. Fairfield, Ohio: PARSONS. 

--II- , March 1996. Technical Summary of DEEP Test Data, Revision 0. 
Cincinnati, Ohio: PARSONS. 

---- , March 1996. Process Description for the Remediation System Design, 
Revision F. Cincinnati, Ohio: PARSONS. 

, March 1996. Estimate of Utility Requirements for Proposed Remedial 
Facilities for OUI Remediation, Revision F. Cincinnati, Ohio: 
PARSONS. 

I----- , March 1996. Waste Excavation Plart for the Operable Unit I 
Remediation System Design. Revision F. Cincinnati, Ohio: PARSONS. 
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(Weston 1988) Roy F. Weston, Inc., March 1988. characterization Investigation Study 1 

Logs. Cincinnati. 3 

Geotechnical Evaluation of Waste Pit Material Properties and Boring 2 
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APPENDIX A 

ARARS AND TBC REQUIREMENTS TABLES 
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APPENDIX B 

SUBSTANTIVE PERMIT CROSSWALK 
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Appendix B 

Operable Unit 1 - Substantive Permit Crosswalk 

B . l  .O INTRODUCTION 

The Operable Unit 1 (OU1) Record of Decision (ROD) established thermal drying and the subsequent 
off-site disposal of OU1 wastes at a permitted commercial disposal facility (PCDF) as the selected remedy 
for the OU1 remedial action. The OU1 ROD also established Applicable and Relevant and Appropriate 
Requirements ( A m )  that must be followed to ensure that OU1 remedial activities are conducted in 
compliance with the substantive requirements of existing federal, state, and local environmental laws and 
regulations. 

OU 1 remedial activities are regulated under the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 
1986. Section 121(e) of CERCLA and the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP), 40 Code of Federal Regulations (CFR) Part 300 specifies that on-site remedial actions are 
exempt from the requirement to obtain formal permit approval, provided these actions are conducted in 
compliance with the substantive requirements of applicable and/or relevant and appropriate Federal, state 
and local environmental permits and regulations. 

To comply with these CERCLA- and NCPdriven requirements, the United States Department of Energy 
(DOE) is required to provide the United States Environmental Protection Agency (US EPA) and the Ohio 
Environmental Protection Agency (Ohio EPA) with information demonstrating how remedial activities 
will comply with substantive permitting and ARARdriven requirements associated with the selected 
remedy for each operable unit at the Fernald site. The DOE has committed to providing this information 
as part of the Remedial Design Work Plans currently being prepared for the various operable units. The 
DOE has further committed to providing this information in the form of Permitting and ARAR Crosswalk 
Tables, in which all substantive permit and ARAR-related requirements are identified along with a 
description of where in the design package the particular requirement is specifically addressed. A final 
demonstration of ARAR and substantive permitting compliance will be provided for each operable unit 
in their corresponding Remedial Action Work Plan submittals. 

This appendix provides an overview of specific substantive permitting and ARARdriven requirements 
associated with the OU1 remedial action. Tables B-1 through B-4 of this appendix provide a detailed 
listing of substantive permitting requirements associated with the OU 1 remedial action and references the 
specific sections of the design submittals where additional information on the substantive requirements 
are addressed. Additional ARARs associated with the OU1 remedial action that are not related to the 
issuance of a specific permit and references to the sections of the design submittals where additional 
information on compliance with theSe requirements can be found are discussed in Appendix A. 
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a B.2.0 "SUBSTANTIVE PERMITTING REQUIREMENTS FOR AIR 
CONTAMINANT SOURCES 

B.2.1 Applicability of Air Permit Program 

The OU1 remedial action consists of the excavation and thermal drying of material contained in Waste 
Pits 1-6, the Clearwell, and Bum Pit. As a result of these activities numerous sources of fugitive and 
point source emissions of air contaminates will arise. These sources are subjected to compliance with 
the provisions of existing Federal and state air control laws. 

B.2.2 Substantive Air Permitting Requirements Associated with the OU 1 
Selected Remedy 

Under the federally enforced National Emission Standards for Hazardous Air Pollutants (NESHAP) 
Subpart H Standard promulgated in 40 CFR Part 61, Subpart H, radiological emissions from all sources 
at the site are limited to an annual effective dose equivalent of 10 mrem per year. Pursuant to the 
NESHAP Subpart H standard, emission estimates must be prepared for fugitive and point-source air 
emissions associated with the OU1 remedial action to demonstrate compliance with 'the 10 mredyear 
standard. Each potential air emissions point source must be evaluated (by modeling) prior to placement 
to determine permitting and monitoring requirements. Specifically point sources with the potential for 
releases that could exceed a 0.1 mredyear dose to any member of the general public on an uncontrolled 
basis must be continuously monitored. In addition, a notice of project completion for sources that exceed 
a 0.1 mredyear dose to any member of the general public on a controlled basis is required. 

In addition to the Federal requirements described above, the substantive permitting requirements of Ohio 
EPA's permit to install (Ohio Administrative Code [OAC] 3745-3 1) and permit to operate (OAC 3745-35) 
rules are applicable to air contaminant sources associated with the OU1 remedial action. The use of Best 
Available Technology (BAT) to control air emissions is included under these requirements. 

B.2.3 Compliance Demonstration 

Radiological sources associated with the OU1 remedial action will be evaluated against the substantive 
requirements of the NESHAP Subpart H Standard. Continuous monitoring and fugitive emission 
estimates will be used to measure off-site receptor doses. New sources of air contaminates or 
modifications to existing sources of air contaminants associated with the OU1 remedial action have been 
reviewed against the substantive provisions of the Ohio EPA's permit to install and permit to operate rules 
promulgated in OAC 3745-3 1 and OAC 3745-35. The need for specific pollution control equipment has 
been determined on a case-bycase basis such that it complies with the Ohio EPA's BAT requirements 

- 

ERAFSl\VOLl :RSAPFWRSDATA\ 
OU-l\PO- 145PAR1996\DCDC W. APB B-2 3/15/96,2:34pm, Rev. No.: 1 



ma- p- %- 
2 0 3 8  

for mitigating air cciitaminant emissions. Specific substantive permitting requirements for air hntaminant 
sources associated with the OU1 remedial action are listed in Table B-1 of this Appendix. 

6.3.0 SUBSTANTIVE PERMITTING . REQUIREMENTS FOR 
WASTEWATER AND STORMWATER DISCHARGES 

B.3.1 Applicability of NPDES Permit Program 

Section 402 of the Clean Water Act (CWA) establishes the National Pollutant Discharge Elimination 
System (NPDES) permit program. The program is implemented in accordance with regulations 
promulgated in 40 CFR Part 122 through 136 which regulate the point source discharge of wastewater 
to waters of the United States through the issuance of NPDES permits. NPDES permits are designed to 
specify discharge limitations necessary to comply with applicable technology-based effluent standards 
and/or water quality-based standards. NPDES permits typically include monitoring requirements and 
additional conditions regulating point source discharges. Discharges of stormwater from specific types 
of activities have also been included under the NPDES permit program. Authority for administering the . 
NPDES permit program within the State of Ohio has been delegated to the Ohio EPA. 

B.3.2 NPDES Permitting Requirements 

The DOE, the US EPA, and Ohio EPA have agreed that off-site discharges of process wastewater and 
stormwater generated during the course of the CERCLA remedial actions will be subject to compliance 
with both the substantive and administrative provisions of the Ohio EPA’s NPDES permit program. OU1 
discharges will be treated within the Fernald Environmental Management Project (FEMP) wastewater 
treatment system prior to discharge to the Great Miami River. Surge capacity and primary settling of 
OU1 wastewaters will be provided at the Biodenitrification Surge Lagoon. Final treatment of OU1 
process wastewaters will be provided at the Advanced Wastewater Treatment facility (AWWT). Process 
wastewaters will be produced during initial de-watering of Waste Pits 5, 6 and the Clearwell, waste 
excavation and handling operations, and dryer operations. Stormwater runoff currently being collected 
in the waste pit area will also continue to be processed through the existing wastewater treatment system 
via the waste pit stormwater collec-tion system. 

A new industrial stormwater outfall to Paddy’s Run Creek will also be established during implementation 
of the OU1 remedial action. Discharges from this outfall will be comprisd of overflows from the new 
stormwater management basin that will be used to collect stormwater runoff for the waste processing 
area, Establishment of this outfall constitutes a new point source discharge of industrial stormwater, and 
as such is subject to the provisions of the Ohio EPA’s NPDES permit program. 
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Current operating plans also call for processing standing water from Pits 5 and 6 through the Clearwell 
during the initial dewatering of these pits prior to excavation. Under the 1987 Director's Findings and 
Orders, use of the Clearwell in this manner was prohibited; however, the DOE has requested and 
approval has been received from the Ohio EPA by letter of March 1, 1996, to use the Clearwell for the 
proposed remediation activities. 

Process wastewater and stormwater discharges associated with the OU1 remedial action will be treated 
at the AWWT to ensure compliance with the terms and conditions of the existing NPDES permit. By 
permit condition, the DOE is required to notify the Ohio EPA of any activities or changes at the site 
which have the potential to significantly alkr the character of the wastewater streams being discharged 
under its existing NPDES permit. A NPDES permit modification is required if the discharge is deemed 
significant enough to cause a change in the character of the wastewater stream. The DOE has evaluated 
process wastewater discharges associated with the OU1 remedial action and has determined that they are 
of significant nature to warrant an NPDES permit modification. The existing FEMP NPDES permit will 
be updated through the normal modification and/or renewal processes to reflect process wastewater 
discharges associated with the OU1 remedial action. The existing NPDES permit will also be modified 
to reflect the addition of the new industrid stormwater outfall to Paddy's Run Creek. Construction 
related stormwater runoff will continue to be managed in accordance with the requirements of the existing 
FEMP NPDES permit and Stormwater Pollution Prevention Plan. 

B.3.3 Compliance Demonstration 

The DOE, US EPA, and Ohio EPA have agreed that off-site wastewater discharges associated with the 
AWWT, and any other point-source wastewater or stormwater discharges to the Great Miami River or 
Paddys Run Creek will continue to be permitted through the NPDES modification and renewal processes. 
In order to comply with the requirements of this agreement, the existing FEMP NPDES permit will be 
renewed and/or modified to reflect process wastewater and stormwater discharges associated with the 
OU1 remedial action. Table B-2 of this . -  Appendix . - documents NPDES related permitting requirements 
associated with the OU1 remedial action. 

B.4.0 SUBSTANTIVE RCRA PERMITTING REQUIREMENTS 

B.4.1 Applicability of RCRA Permit Program 

Subtitle C of Resource Conservation and Recovery Act (RCRA) requires all hazardous waste treatment, 
storage, or disposal facilities (TSDs) to obtain RCRA Part A and B permits. The Part A permit includes 
basic information about the TSD facility, such as its name, location, and types of activities performed 
at the facility. Part B permits require detailed information about the TSD facilities including the types 
of wastes to be handled, groundwater monitoring plans, and facility design information. These permit 
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requirements are established in 40 CFR Part 270 and reflect the requiredents of 40 CFR Part 264. The 
administration of the RCRA permitting process has been delegated to the,ahio EPA in the State of Ohio. 
The general state implemented RCRA permit requirements are equivalentm the Federal RCRA permitting 
requirements promulgated in OAC 3745-50. 

0 

6.4.2 Substantive RCRA Permitting Requirements Associated with the 
OU1 Selected Remedy 

The FEMP submitted a RCRA Part B Permit Application to the Ohio EPA in October 1991 in accordance 
with its stipulated amended Consent Decree with the Ohio EPA. Therefore, the substantive permitting 
requirements mandated under the RCRA Part B permit are applicable to remedial actions conducted at 
the site that involve the treatment, storage, and disposal of hazardous wastes. 

Of the Clearwell, Bum Pit, and six waste pits located within the OU1 boundary, only Waste Pits 4 and 
5 are currently listed as hazardous waste management units. However, analytical testing of material from 
these pits does not support the position that pit wastes are hazardous under existing RCRA regulations, 
nor does it indicate the presence of RCRA characteristic wastes throughout the remaining waste pits. 
Regardless, waste pit material must be characterized prior to shipment off-site.. In the event RCRA 
characteristic wastes are identified, they must be managed in accordance with RCRA ARARs. 

In addition, the Drafr Director’s Findings and Orders between the Ohio EPA and the DOE specify that 
demonstration of compliance with the substantive closure and post-closure requirements for hazardous 
waste management units will be documented in the remedial design and remedial action deliverables. The 
manner in which the OU1 remedial action will achieve compliance with these requirements is documented 
in this DCD. 

6.4.3 Compliance Demonstration 

Excavation, size reduction, homogenization, blending, and drying of OU1 pit wastes will be conducted 
to produce a single wastestream that will subsequently be shipped off-site for disposal at a PCDF. Prior 
to shipment off-site, wastes will be analyzed to determine if they meet the PCDF’s waste acceptance 
criteria. If, during waste acceptance criteria testing, RCRA characteristic wastes are identified, the waste 
will be packaged and shipped to a low-level disposal facility that is also capable of treating and disposing 
of these types of RCRA wastes. The off-site shipment of RCRA wastes will be conducted in accordance 
with Department of Transportation and RCRA requirements. 

Substantive RCRA permitting requirements and hazardous waste management unit closure and post- 
closure requirements associated with the OU1 remedial action are addressed in Table B-3 of this 
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Appendix. Table B-3 also provides reference to the sections of the DCD where additional detail on this 
requirements can be found. 

B.5.0 SUBSTANTIVE PERMITTING REQUIREMENTS ASSOCIATED 
WITH DISCHARGES OF DREDGED AND FILL MATERIAL INTO 
WETLANDS AND WATERS OF THE UNITED STATES 

B.5.1 Applicability of Clean Water Act Section 404 and 401 Wetland 
Permit Programs 

Pursuant to Section 404 of the CWA, any activity that results in the discharge of dredge or fill material 
into waters of the United States, including wetlands requires permit authorization by the United States 
Army Corps of Engineers (ACOE). The ACOE authorizes dredge and fill activities within wetlands and 
other waters of the United States through the issuance of permits under its Nationwide or Individual 
Permit Programs (33 CFR Parts 330 and 323, respectively). In instances where discharges of dredge and 
fill material are associated with CERCLA removal and remedial actions, the ACOE has delegated 
responsibility for ensuring discharges are conducted in accordance with Sections 404 and 401 of the CWA 
to the US EPA. 

In addition to the federally enforceable permitting requirements mandated under Section 404 of the CWA, 0 
individual States are delegated responsibility for ensuring discharges of dredged or fill material conducted 
within their borders comply with the requirements of Section 401 of the CWA. In Ohio, the Section 401 
State Water Quality Certification program is administered by the Ohio EPA pursuant to OAC 3745-32. 

B.5.2 Substantive Permitting Requirements Associated with the OU 1 
Selected Remedy 

Impacts to wetlands and waters of the United States were considered during selection of the OU1 selected 
remedy as documented in the OU1 ROD. Although the DOE has avoided and minimized wetland impacts 
to the maximum extent practicable during its remedial design efforts, approximately 4.96 acres of 
headwaters and isolated jurisdictional wetlands will be dredged and/or filled as a result of the OU1 
remedial action. Because the OU1 remedial action will result in the dredging q d  filling of these 
jurisdictional wetlands, the substantive permitting requirements mandated under the implementing 
regulations of the CWA Section 404 and 401 permit programs are applicable to the OU1 remedial action. 

Based upon review of ACOE Nationwide Permits promulgated in Appendix A to 33 CFR Part 330, the 
DOE has determined that impacts associated with the OU 1 remedial action meet the substantive terms and 
conditions of Nationwide Permit 26 -. "Headwaters and Isolated Waters Discharges " and therefore, would 0 
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have been authorized under this Nationwide Permit in absence of the CERCLA Section 121te) exemption. 
The Ohio EPA granted its corresponding Section 401 State Water Quality Certification for Nationwide 
Permit 26 on January 17, 1992. 

1 

The specific terms and conditions of Nationwide Permit 26 that must be followed for discharges to be 
authorized under the Nationwide Permit are promulgated’in Appendix A to 33 CFR Part 330. Of these, 
only those requirements which are deemed substantive in nature (Le., non-administrative) are considered 
applicable to the OU1 remedial action. Substantive permitting requirements mandated under the Ohio 
EPA’s corresponding Section 401 State Water Quality Certification are limited to restrictions on the 
acreage of dredge and fill activities and on discharges to special aquatic areas such as bogs and fens. The 
substantive permitting requirements of Nationwide Permit 26 and its corresponding Section 401 State 
Water Quality Certification that are applicable to the OU1 remedial action are presented in Table B-4. 

B.5.3 Compliance Demonstration 

The unavoidable 4.96 acre impact that will result from the OU1 remedial action will be conducted in 
accordance with the substantive requirements of Nationwide Permit 26 and its corresponding Section 401 
State Water Quality Certification, including soil and erosion control and wetland mitigation. To avoid 
a piece-meal approach to mitigation, wetland impacts will be mitigated on a sitewide basis. 
Documentation addressing how specific mitigatory requirements will be addressed will be submitted 
pursuant to the schedule established in the Operable Unit 5 Remedial Design Work Plan. Additional 
information on the manner in which the OU1 remedial action will comply with substantive wetland 
permitting requirements has been incorporated in this DCD. Table B-4 relates these substantive 
permitting requirements to the specific sections of the DCD where compliance with the substantive permit 
requirements are addressed. 

B.6.0 COMPLIANCE WITH NON-PERMIT RELATED ARARS 

OU1 remedial actions must also comply with non-permit related ARARs established under existing 
Federal, state, and local environmental regulations. Tables describing the requirements of these ARARs 
and the manner in which the OU1 remedial action will comply with their requirements are included in 
Appendix A to this DCD. 
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APPENDIX C 

RESULTS OF THE STUDIES/TESTS RELEVANT TO 
REMEDIATION SYSTEM DESIGN 

2 

3 
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Appendix C 1 

Results of the Studiesnests ' 2 
- 

Relevant to Remediation System Design 3 

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

c. 1 Waste Excavation Plan 

This study has evaluated and planned 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. A contingency operation for hydraulic 
excavation of the waste is also included. 

For backup, and to minimize possible later delay, an alternative excavation approach, based on a berm- 
located dragline, has also been studied. This fallback alternative approach could be chosen if waste 
excavation became too difficult with the preferred top and bottom-based excavation approach. 

c.2 Evaluation of Existing Equipment 

This continuing evaluation is also under way as a separate task. Review has indicated that some 
potentially useable equipment is available from the FEMP surplus equipment inventory. The 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. This continuing evaluation will lead to a final list of existing equipment designated 
for use in the OU1 remedial facilities. 

c.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 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. 

Drying rates, dryer operating conditions, heat transfer conditions, retention times, feed conditions, and 
a variety of other data were colle@xi 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 
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design. Additional information is included in the document Selection of M Indirect Rotary Dryer 
(PARSONS 1995a). . 

c.4 DEEP Test Results 

This program was a phased field and laboratory investigation focusing on the waste geotechnical 
properties. It provided basic information on water and solids content of the waste and provided 
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. 

Predewatering tests included 23 CPT 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 was completed to 
determine basic geotechnical index and physical properties. 

Additional confirmatory borings (five total), sampling, and laboratory testing work was also completed 
in Pits 1,  2, and 3 to provide increased confidence in final data. 

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 was also completed. Because of the required sampling method, truly undisturbed 
samples could not be collected from these pits; however, the testing and data developed significantly 
improved 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 have been completed in Pits 1 and 3 by excavating ramps into the waste and operating 
equipment on the ramps. The Technical Summary of DEEP Test Data summarizes all the DEEP test 
activities and results and includes all the boring logs and laboratory testing data and results. The 
information from this report has established revised waste density and moisture content information that 
will provide final revisions to mass and energy balances for the waste processing. Also, waste strength 
data in conjunction with the test excavations into the waste provided information to finalize excavation 
plans. 
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c.5 ThickeningEettling Test Results a 
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 wheiher there were mechanical processing steps that 
could efficiently remove or reduce the water in the wastes and reduce thermal drying requirements. All 
testing information (thickening/settling and filtration) will be presented in a report (now being prepared). 

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. 

C.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 testing was completed, the decision was made to 
not use vacuum filtration. 

c.7 Solids Flow Testing 
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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. 
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C.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 will be based on weight, so increases in density and reductions 
in volume do not directly reduce waste burial costs. However, preliminary indications are that 
densification is possible and that it may offer other benefits; therefore, additional study and testing may 
be warranted. 
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I c.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). 

c.10 Value Engineering Study 

In January 1996, a value engineering study was initiated to attempt to reduce the overall size of the 
remediation facilities and reduce construction costs accordingly. In addition, other cost related aspects 
of the remedial facilities were also evaluated with the objective of adding value and/or reducing cost. 
The areas studied and the results of the studies are summarized below and the resultant changes are 
reflected in the revised general arrangement drawings: 

1) Reduce the remedial facilitv size, including the waste preparation area and blending and loadout 
area, including the facility floor area, roof area, and roof overhangs. 

As a result of the value engineering the floor area has been reduced approximately 50 percent 
from the October 1995 sue. There is a very limited amount of unroofed floor area and roof 
overhang in only two areas. 

2) Reduce waste processing storage piles including the contingency, raw waste, dryer feed, and 
loadout piles. 

Through the value engineering effort all pile physical sizes have been reduced by approximately 
1/3 to 1/2. Although reduced in size, there has also been a reduction in the maximum loadout 
rate of the waste product, so the reduction of the pile size in terms processing time is less. 

3) Review alternative structuml svstems including tension support structures, pre-engineered 
buildings, and engineered buildings. As necessary, but not to hinder operations, space interior 
columns as closely as 50 feet. 

An engineered structure using prefabricated truss roof joists was determined to be the most cost 
efficient structural system. The flexibility in locating columns to not interfere with material 
handling operations was the primary factor. 
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4) 

5) 

?8 s 
Minimize overall roo-f height. Review raised bays or penthouses to accommodat? lgher  
equipment depending on type of structure. 

The typical height to the bottom of the roof trusses is based on clearances for the mobile 
equipment operating in all areas of the remedial facilities. Raised bays or penthouses are used 
in only limited areas where fixed equipment height requires additional clearance. The engineered 
structural system can readily accommodate these features. 

Depending on the n m ,  either from forthcoming safety analysis, or for 
operations improvement, consider them in conjunction with the type of structure. 

i 

Safety analysis has determined walls are not required for safety reasons. However, for operations 
there are some full height walls to isolate areas within the blending and loadout facility. Also 
waste pile rain shield walls and pile containment partitions are included as necessary. Aside from 
those walls the majority of the remedial facility is open sided. 

Reduce floor slab thickness. Also, reconsider all parts of the floor system, including the 
underlying seepage containment, the slab, and a top seal. 

Floor slab final design will size reinforcing steel and establish slab thickness. Also remaining 
floor system components, including the surface seal system, and the underlying seepage 
containment system will be finalized. At this time a reinforced 10" deep slab is expected to be 
adequate for the expected equipment loads and traffic. 

Consider need for wintertime heating, in some of the operating areas to minimize waste freezing. 

At this time no provision is included for wintertime heating in the waste preparation and blending 
and loadout areas. The conditions and lengths of time when freezing could hinder operations are 
not expected to be severe enough to warrant heating systems. However, if limited space heating 
is later deemed necessary, it could be added, and systems for recovery and reuse of waste heat 
would be considered. 

c.11 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. 
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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. 

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. DEEP data indicate there are 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. 

4) Waste material handling evaluation - A subcontractor may be procured to test the loading of 
surrogate waste into a lined gondola car. This effort would aid in the development of: (1) 
specifications for the railcar liners and covers, (2) standard operating procedures for loadout; and 
(3) refined estimate of as-loaded bulk density. 
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APPENDIX D 
Dryer Off-Gas Stack Limits 

Stack Height 
Stack Diameter 

LB, 

- 2 0 3 8  

60 feet 
6 inches 

ASSUMPTIONS FOR MODEL 

Flow Rate 
Exit Velocity 
Ambient Temperature 

~ 

850 acfm 

4,500 fpm 

67.7 degrees F 
Stack Exit Temperature 95 degrees F 

METSIM Data (PARSONS ID# 01: 145: 140:-287-95) is the best current estimate of the concentration of 
contaminants in the off-gas 

Acid Gas 
Hydrogen Fluoride 

Best Available Technology (BAT) - Low NO, Burner fired with natural gas. 

Limit (tons/year) 

6.22 

DRYER PRODUCT OFF-GAS LIMITS 

Hydrogen Chloride 
Nitric Acid 
Sulfuric Acid 

Particulates: HEPA with a designed control efficiency of 99.97 percent at 3 microns. 

17.95 
12.45 
2.39 

II Off-Gas Limits for Acid Gas II 

Ammonia: 
Nitrogen Dioxide 

Sulfur Dioxide 

40.69 
13.40 
12.45 

11 Carbon Dioxide I 21,542.00 11 

Radon: 2 x IO8 pCi/second or 6,307 Ci/year. 
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SECTION l 

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, raftinate 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 objects. 

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 @I) report (DOE l994a) 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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- --.----- 
, . .  I .. -’ 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 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 in the pits into four categories for processing: dry materials 
(including pit wastes, soils, cap, and liner materials), wet materials, processable debris, and 
nonprocessable debris. This segregation is only a gross, initial attempt performed with the excavating 
equipment. Further separation occurs in the waste preparation area. The wet and dry waste materials 
are transported by truck to the waste preparation area. 

In the Waste Preparation Area, the large, non-processable debris is washed and size reduced if necessary 
in the pits, then transported by truck to loadout. The large, processable debris is transported by truck 
to the Debris Management Area inside the Waste Preparation Area. As a contingency, hydraulic mining 
of pit wastes is also available to retrieve wastes too wet to be handled by dry excavation equipment. The 
retrieved slurry is transferred to a tanker truck, from where the slurry is fed intermittently to the dryer. 

Trucks used for waste transfer may be rinsed to remove gross contamination at a location next to the 
waste preparation area prior to moving along haul roads to minimize fugitive dust emissions. These 
trucks will be covered with impermeable membranes before transporting. 

The waste preparation area operations consist of (1) receiving and storing the retrieved waste, (2) 
blending, (3) waste segregation, (4) size reduction, and (5) debris management. Waste is received and 
stored’ in separate piles of wet waste and dry waste, and a contingency storage pile of both materials. 
These piles are designed with the main purpose of providing surge capacity for the operating facility 
during scheduled and non-scheduled down time. 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 oversize material from the grizzly (+ 12 
inch) is sent to the Debris Management Area, and the undersize material from the grizzly (-12 inch) is 
discharged to a belt conveyor, where ferrous and non-ferrous metal is removed from the waste stream. 
The ferrous and non-ferrous metals are sent to the Debris Management Area with the grizzly oversize 
material. 
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All material sent to the Debris Management Area is manually segregated by sight. Large uranium metal 
pieces such as derbies and top crops found during this segregation are sent to FEMP Materials 
Management. Bulky debris that requires size reduction is sent to the debris shredder, then transported 
directly to railcar loading. The remaining debris greater than 10 inches in one dimension, and longer 
than 8 feet in any dimension is sent directly to railcar loading. 

The remaining waste from the belt conveyor (after ferrous and non-ferrous metal removal) is sent to the 
process shredder for size reduction, then transferred to the 2,650 cubic yard storage pile used to feed the 
dryer and mixer. This pile is sampled and analyzed for RCRA constituents and specific radioisotopes 
before feeding to the dryer. Failed material is reworked in with incoming waste. 

A portion of the materials from the 2,650 cubic yard storage area are dried to a target moisture content 
of 10 percent (dry weight basis). Wet materials from this storage pile are then blended in an auger mixer 
with. the result dried product in a ratio specified to achieve a moisture content of the waste within f 5 
percent of optimum. This material is sent to 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 
mostly of water vapor. A cyclone is used to remove the larger particulates from the process off-gas 
stream. The cyclone is electrically 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 heat economizer that provides heated sweep air for the dryer. After 
leaving the heat economizer, the combustion gases are combined with outside air for further cooling. 
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, and acid gases. The off-gas leaving the 
cyclone passes through a combination venturi scrubber and packed tower, which remove the off-gas solids 
and acid gases, respectively. The packed tower has a cooling effect on the off-gas; therefore, the packed 
tower also serves tocondense a portion of the water vapor from the off-gas. After the packed tower, the 
off-gas passes through two condensers in parallel for water vapor removal, a heater to lower the relative 
humidity of the off-gas, a Medium-Efficiency Particulate Air (MEPA) filter for prefiltering and, finally, 
a High-Efficiency Particulate Air (HEPA) filter for final filtration before release through the exhaust fan 
and the monitored stack. 

The final operation in this remediation process is blending and loadout. Product from the single stage 
debris shredder, dry waste and soil, and product from the twin auger mixer are all blended together, then 
transported by ftont-end loaders to.storage piles. These piles are sampled before loading into railcars 
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for activity per mass only. Non-processable debris from the Debris Management Area and larger, non- 
processable debris from the waste pits are placed on top of the waste already loaded intc, the railcars. 

1 

2 

The railcars are then lidded, decontaminated, and shipped off site. At the final Ioadingkstage before 
e 

shipping, the waste in the railcar is at optimum moisture content. 

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 collected 
in a sump, then 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. 

1.3 Process Design Requirements 

This subsection presents the process design requirements for performing process operations for the 
remediation of pit wastes prior to shipment for disposal. J' 

1.3.1 Pit Waste Characterization 

1.3.1 I1 Waste Composition 

Waste composition as used for this project is defined and detailed in Dryer 0)-gas Composition, 
Operable Unit I Remediation System, (PARSONS 1995a). 

1.3.1.2 Waste Physical Characteristics 

In situ moisture contents are defined for 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) 

Processina Rates and ODeratina Times bv Process Areas 

1) 
2) Retrieval Rate: 820 tons per day 
3) Waste Transfer: Dump truck; 20 tons per truck 

Operating Time: 8 hours per day, 5 days per week 
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Total Waste 
In Situ 
(tons) 

119,026 

47,259 

348,705 

126,683 

Wet Density 
(Ib/ft') 

128.9 

93.6 

84.0 

128.9 

TOTAL 878,885 

f \ '  

... 
A 

1.3.2.2 Waste Preparation (CK-F-03910) 

1) 

2) Storage capacities 

Operating Time: 16 hours per day; 5 days per week 

(1) Wet waste storage: 2,350 cubic yards (drainage water transferred to Biodenitrification 
Surge Lagoon) 

(2) Dryer feed storage: 2,650 cubic yards 
(3) Contingency storage: 7,000 cubic yards maximum (drainage water transferred to 

Biodenitrification Surge Lagoon) 

Table 1-1 - Remediation System Design Data 

3 

4 

S 

6 

I 

8 

9 

10 

It 

12 

13 

14 

1s 

16 

waste Pit Average Moisture 
Content 

(% Wet Basis) 

Assumed Optimum 
Moisture 

(% Wet Basis) 

Pit 1 11.8 24.0 

61.1 Pit2 12.4 

Pit 3 60.7 20.9 

Pit 4 22.5 11.8 18 

!9 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

w) 

31 

32 

P i t s  I 96,348 I 72.9 I 79.8 21.1 

19,038 I 146.9 I 21.5 I Pit 6 8.4 

BurnPit I 41,478 I 101.4 I 30.2 8.7 

CIearwelI I 4,232 I 72.9 I 79.8 16.7 

Soil I 76,116 I 140.7 I 23.1 23.1 

3) Screening 
(1) Equipment: 12-inch vibrating grizzly 
(2) Number of trains: one 
(3) Screen oversize: 1.0 weight percent (wt%) of feed 
(4) Screen undersize: 99.0 wt% of feed 
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Ferrous Metal Removal - 
(1) Equipment: Magnetic belt conveyor 

Non-ferrous Metal Removal 
(1) Equipment: Metal Detector 

t 

Streams received by Debris Management Area 
(1) 12-inch grizzly oversize 
(2) Ferrous metal 
(3) Non-ferrous metal 
(4) Large, processable debris 

Streams resulting from Debris Management Area 
(1) Processable debris 
(2) Nonprocessable debris 
(3) Derbies (uranium metal) 
Note: Debris Management Area operates 8 hours per day, 5 days per week. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
8 i 

1.3.2.3 Drying and Off-Gas Treatment Sheet 1 of 2 (SK-F-039111 19 

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

Equipment: Indirect rotary dryer with furnace surrounding cylinder 

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

Maximum dryer feed size: 4 inches (any direction) 

Maximum evaporation rate: 4.2 tons per hour 

Dryer product moisture percent: 10 percent (dry basis) 

Product temperature: 250 degrees F (maximum) 

Dryedfurnace fuel: Natural gas 

Natural gas gross heat value: 1,027 British thermal unitdstandard cubic foot 

Natural gas supply pressure: 60 pounds per square inch gauge 
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* 11) Natural gas composition: CH, (96 percent), GH6 (1.9 percent), N2 (0.036 percent), 0t:ier (2.064 
percent) 

I.. . 

12) Economizer: Preheats sweep air 

1.3.2.4 Drying and Off-gas Treatment Sheet 2 of 2 (SK-F-03956) 

Operating Time: 24 hours per day, 7 days per week 
Process off-gas composition: as defined in Section 5 .  
Extent of contaminant decomposition or reaction: refer to Table 5-2. 
Radon retained in the pit wastes: refer to Table 5-3. 
Continuous radon regeneration rate: refer to Table 5-4. 
Particle size distributions and removal efficiencies: refer to Table 5-5. 
Contaminant removal eficiencies: refer to Table 5-6. 
Stack emissions and limits: refer to Table 5-7. 
Process off-gas temperature: 350 degrees F (maximum). 

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

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

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

Product from twin auger mixer (mixed wet and dried waste material) 

Working storage piles are to be provided as follows: 
(1) Product from twin auger mixer: 3 days 

Blending accomplished by material handling equipment 

Maximum blending to loadout: 680 tons per day 

Streams loaded into railcars 
(1) Blended waste 
(2) 
(3) 

Nonprocessable waste (from debris management) 
Large, non-processable waste (from pits) 

Operations include railcar loading, lidding/liner placement, and decontamination 
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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 the Waste Excavation Plan (PARSONS 1996a). 

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). Blending of wet and dry materials may also be performed within a given pit when necessary. 
During excavation of dry materials, dust suppression methods 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 pits 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-03910). The nonprocessable debris (Stream 104) is washed 
at a pit side area to remove gross contamination, then loaded into trucks for transport to the loadoutmea 
(non-processable debris is defined as special case waste streams in Appendix A of the Excavation Plan). 

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 serves as both storage and supply for 
the slurry waste and is equipped with an agitator and metering pump used to feed slurry to the dryer. 
In the event that using the tanker truck as both storage and supply does not prove feasible, a separate 
agitated slurry tank and metering pumppill be provided. Space for future installations has been reserved. 
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). . 'a 

d .  ' ' '. .;* 2.2 Waste Transfer .-, I.. . 

.* 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 reardump 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 sue  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 large uranium metal pieces such as derbies and top crops are detected during excavation, they are 
segregated and transported to FEMP Materials Management. The details of Materials Management 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 1 

WASTE PREPARATION 3 

(PFD SK-F-03910) 4 

5 

3.1 Waste Receipt/Storage 6 

7 

8 

9 

10 

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 contingency stockpile (maximum 7,000 cubic yards) that is maintained, but not 
used, on a continual basis. The stockpile location is shown on the project preliminary site plan (SK-G- 
04164). 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 
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natural drainage. 
17 : 

The primary waste streams (Stream 101, dry waste/soil and Stream 102, wet waste) are dumped into their 
respective storage pits as shown by the stockpiles on the diagram. General arrangement sketch 
SK-M-03917 shows the location of the transfer area and storage pits for the primary waste streams. Wet 
waste is kept in the storage pits for approximately 3 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. 23 

24 

In the initial preparation step, waste is retrieved from the pits to blend wetter and drier materials to 
achieve a waste material that is handleable (Stream 204). This mixing is by operator discretion, with the 
purpose and objective of preparing a blended working pile suitable for material handling and size 
separation. Waste retrieval and mixing is accomplished with the frontend loader in the working pile area 

z 

26 
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of the Waste Preparation Area. 29 
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3.2 Waste Segregation 31 

32 

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 a 
skip hoist, which dumps the waste onto an apron feeder, and is then transferred to a vibrating grizzly with 
12-inch openings. Oversize material (+ 12 inch) from the grizzly (Stream 205) is collected in a pile, then 
transferred to the Debris Management Area by means of a frontend loader. Undersize material (-12 inch) 
from the grizzly (Stream 206) is discharged onto the grizzly undersize conveyor. Two separate operations 
occur on the undersize conveyor: ferrous metal removal and non-ferrous metal removal. Ferrous metal 
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I (Stream 207) is separated from the waste by ;. magnetic belt separator. The separated ferrous metal is 
collected in a pile, then transferred to the Debris Management Area by a front-end loader. Non-ferrous 
metal (Stream 208) is detected in the waste by a metal detector, and the waste flow is diverted 
momentarily to remove the detected material. 'The separated non-ferrous metal is collected in a pile, then 
transferred to the Debris Management Area by a frontend loader. . 

. . . ' 

After the ferrous and non-ferrous material is removed from the waste, the remaining waste discharges 
from the grizzly undersize conveyor into a pile (Stream 2W), then is transferred by front-end loader to 
the process shredder skip hoist. The shredder skip hoist feeds the waste to the process shredder (Stream 
213). The process shredder size reduces the waste and debris to 4 inches by 4 inches by 4 inches or less. 
Sketch SIC-M-03917 shows the general arrangement of the process shredder in the Waste Preparation 
Area. 

The smaller-than-4-inch material from the process shredder is used to form five 530 cubic yard piles 
(2,650 cubic yards). A portion of this storage pile is fed directly to the dryer (Stream 215), which 
reduces the moisture content in this feed to approximately 10 percent dry wt% (9 percent on a wet weight 
basis). Dryer feed is sampled and analyzed before further processing. Waste failing testing is reworked 
with incoming waste. Another portion of this storage pile is blended with the dryer product (Stream 214 
as shown on PFD SIC-F-03911) to achieve a moisture content below optimum for that particular pit waste. 
(Blending at "below optimum moisture" is required here because additional wet waste streams are added 
to this mixture in the blending and loadout area, bringing the final moisture content up to the required 
optimum.) The wet waste from the 2,650 cubic yard 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 processable 
debris from excavation (Stream IOS), the grizzly oversize (Stream 205), the ferrous metal from the 
grizzly undersize (Stream 207), and the non-ferrous metal from the grizzly undersize (Stream 208). Once 
in the Debris Management Area, these wastes are segregated, using a backhoe with a grapple, into three 
waste streams. Any derbies (or pieces of uranium, croptops, etc.) found during this segregation (Stream 
212) are collected and sent to FEMP Materials Management for handling. (It should be noted that the 
total mass flow for this stream includes excess waste that is diverted with the derbies during detection. 
This excess will eventually be returned to the waste treatment stream.) Bulky or awkward debris that 
requires size reduction is sent to the debris shredder for processing (Stream 217), and is then transported 
to the blending area. The remaining debris from the Debris Management Area is transferred to railcar 
loading, where it is placed on top of the waste loaded into the railcar from the blending area. This 
operation is carried out using a frontend loader. 
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SECTION 4 f 2 0 3 8  

DRYING AND OFF-GASITREATMENT 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 
that will result in achieving the optimum moisture content at the railcars. 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 2,650 cubic yard 
storage pile (Stream 215). Materials from the 2,650 cubic yard storage pile are transferred to a skip hoist, 
using a frontend loader. The skip hoist dumps into the dryer feed hopper located over the feeder and 
feed conveyor, 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 a tank truck is metered directly to the feeder (Stream 110) where it is mixed with the normal feed 
(to avoid having to make dramatic adjustments to the dryer operations) discharging from the dryer feed 
hopper. 

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 an economizer (Stream 305) and eventually discharged through the 
combustion gas stack. The economizer preheats clean, outside air for use as dryer sweep air. 

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 has multiple furnace zones and is provided with individual temperature control 
of each zone. This ability to control the temperature throughout the dryer provides flexibility a d  
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 determinQ 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 the drying process. 

The preheated sweep air is introduced to the dryer in a cocurrent 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 s t rew is drawn first through the heated cyclone and then through 
the rest of the off-gas treatment process shown on PFD SK-F-03956. 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 313) is blended with the dryer product 
(Stream 314). 

The dryer product is discharged into a hopper 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 
214) from the 2,650 cubic yard storage pile in a ratio specified to achieve the optimum moisture content 
at the railcars. General arrangement sketches SK-M-03919 and SK-M-03921 depict the dryer, twin auger 
mixer, and associated equipment and facilities. 
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SECTION 5 
2 

DRYING AND OFF-GAS TREATMENT SHEET 2 OF 2 3 

(PFD SK-F-03956) 

5.1 Off-Gas Treatment Design Basis and Data 

SK-F-03956 presents the design in which the process off-gas is cleaned and released. The condensate 
and bleed streams from the various off-gas treatment unit operations are also identified. 

The process off-gas leaving the dryer originates from five sources: (1) air (sweep and in-leaked), (2) 
vapors from the volatile components (mostly water, some organics), (3) gases generated from 
decomposition and/or reaction of feed components, (4) entrained solids from the feed (including 
associated moisture and organic content, 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 3 11 on SK-F-0391 l), is scrubbed and filtered before release to the atmosphere. 

The composition of the process off-gas was estimated based on the pit waste composition data given in 
the RI report. The composition of the pit wastes was developed from data given in Tables 4.4 through 
4.10 of the Remedial Investigation report (DOE 1994). These tables include inorganic, organic, and 
radionuclide data for the pits. The data are reported as "Avg," "Min," and "Max." The "Max" values 
were used to ensure conservatism in the off-gas composition. 

a 
For some of the pits, two sets of data ("CIS" and W/FS") are reported in the RI tables listed above, but 
for Pits 5 and 6, and the Clearwell, only Characterization Investigation Study (CIS) data are available. 
To be conservative, for data reported in both sets the highest value was used. The CIS data reports 
cations only, with the exception of cyanide. The cations were combined with oxygen or other anions to 
form chemical components. The selection of chemical components was based on process knowledge 
(obtained from [l] the Remedial Investigation report and [2] interviews with Fernald Environmental 
Management Project personnel with extensive knowledge of the applicable process operations) and in- 
house processing experience at PARSONS. For those cations assumed to exist in multiple components, 
the cation was divided by weight fraction, as shown in Table 5-1. 
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r .  Table 5-1 - Basis for Pit Waste Composition 

Cation 

Ba 

Ba 

Cd 

Cd 

Component 

BaCI, 0.5 

BaSO, 0.5 

CdO 0.25 

CdSO, 0.75 

II Ca I Ca(OH2 I 0.85 

Ca 

Ca 

C*, 0.1 

Ca(N03)2 0.05 

0.8 

Na 

K 

NaCl 0.2 

ir 

U 

~ 

K 

U F 4  0.1 

K2c03. 1 

Th 

Th 

0.1 

Tho2 0.5 

Thso, 0.5 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

KF II 0. I 1 
17 

II Na ~ NaOH I 0.79 II 
~ ~~ 

18 

II Na I Na3U0, I 0.01 II 19 

U 0.45 

U 0.45 

For Pits 1, 2, 3, 4, and the Bum Pit, both "CIS" and "RI/FS" data are reported. The Remedial 
Investigation/Feasibility Study (RI/FS) data reports anions, cations, and some additional parameters. In 
the RI/FS data, boron, molybdenum, and silicon are reported in addition to the cations reported in the 
CIS data, while osmium is not reported, as it is in the CIS data. For these pits, the reported anions were 
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P a4% 
u1 

coupled with the reilorted cations to form appropriate chemical components while 2 0  preservi 3.4 the 1 

2 0 individual cation and anion quantities. The data for oil and grease, total Kjeldahl nitrogen, total organic 
. .  

carbon, total organic nitrogen, and pH were not used. 3 

The radionuclide data in the RI report are presented in units of picocuries per gram. These data were 
converted from radioactive decay units to weights, then ehtered in the feed composition as pure elements, 
with the exception of uranium and thorium. These radionuclides are present in larger quantities and were 
assumed to exist in multiple components. For Pits 5 and 6, and the Clearwell, (1) some of the uranium 
was assumed to exist as Na,U04, so the remaining uranium was divided as shown in Table 5-1; (2) all 
of the cyanide was assumed to exist as NaCN, so the remaining sodium was divided as shown in Table 
5-1. For all the pits, the total weight of each elementhubstance given in the RI data was preserved. 

With the chemical components determined, appropriate adjustments to the milligrams/kilogram 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. 
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For the organic composition, all of the organics reported for Pits 5 and 6, and the Clearwell, were used 
(only CIS data are available). For Pits 1, 2, 3, 4, and the Bum Pit, both RI/FS and CIS data are 
available. The RI/FS data set is extensive and most of the organic Components listed in the RI report 
were not available in the standard METSIM data base. Consequently,-a user data base was developed 
for METSIM that included all the necessary data for the organics of interest. In addition, the organic 
Components present in trace quantities were not included in the material balances. Those components 
present in concentrations greater than 1 weight percent of the organic composition were included. This 
left 89 percent of Pit 1, 94.9 percent of Pit 2, 98.9 percent of Pit 3, 94.1 percent of Pit 4, and 93.5 
percent of the Bum Pit organics in the material balances. Here again, the weight of each organic 
component was divided by the total weight of organics to provide a weight fraction value for each 
component. The resulting pit compositions, given in Appendix C, were input as stream data in the 
METSIM runs used to obtain the material balances. 

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 1995a). 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 
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Some of the inorganic components fed to the dryer decompose due to localized heating at the shell surface 38 

or react with steam. It is assumed that these decompositions or reactions form acids and other gases (Le., 39 

40 NO,, CO,, HF, NH,) to the extent shown in Table 5-2. 
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. .  
Table 5-2 - Extent of Decomposition or Reaction 

Component 

UF4 
NH4HC03 

Decomposition Extent 
Temperatures ("C) 

(reaction with steam) 5 

35 100 

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 based on the drying equipment 
procured. 

Pit 2 
Pit 3 
Pit 4 
Pit 5 
Pit 6 

, Bum Pit 
Clearwell 

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 as the water vapor is driven from the material. 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 5-3 and 5-4. 
Only radon-222 is considered because of the extremely short half-lives of the other isotopes. 

4.37E+02 
1.72E + 02 
2.34E +01 
9.34E + 0 1 
3.90E+00 
1.47E + 0 1 
7.35E + 01 

The off-gas treatment system presented is a design based on the off-gas compositions determined, the 
regulatory requirements that apply, and the results of air dispersion modeling. Based on METSIM 
analysis, the off-gas treatment system and associated equipment presented in the following section will 
meet the ARARs relevant to the off-gas emissions. 

Table 5-3 - Radon Retained in the Pit Wastes 

It Pit I Retained Radon 
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Table 5-4 - Continuous Radon Generation Rate? 

Pit Radon Release Rate ; 

(PCWS) 

II Pit 1 I . 1.06E-04 It 

Bum Pit 3.08E-05 

Clearwell 1 S4E-04 
- 

II Pit 5 I 1.96E-04 II 
II 8.18E-06 I Pit 6 II 

5.2 Off -Gas Treatment System Description 
J 

The first step in the off-gas treatment system is removal of large entrained solids in the electrically heated 
cyclone from Stream 31 1 (shown on PFD SK-F-03911). The cyclone is heated to prevent condensation 
of acid gases, steam, and organics within the unit. The cyclone off-gas (Stream 3 12) continues on PFD 
SK-F-03956, where it first passes through a venturi scrubber for further removal of solids to protect the 
downstream equipment from solids buildup. From the venturi scrubber, the off-gas passes through a 
packed tower scrubber equipped with a mist eliminator where the majority of the acid gases are removed. 
The scrubber uses a caustic solution which is maintained at the desired strength in the combined sump 
for the two scrubbers. In addition, the water-add and scrubber-bleed rates from this sump are controlled 
to maintain the solids level at or below 5 w t l  solids. 

The off-gas from the packed tower (Stream 401) is then cooled and condensed (water and organics) in 
two shell-and-tube type heat exchangers operated in parallel using chilled water as the cooling medium. 
An electric air heater is then used to reheat the off-gas leaving the condenser (Stream 402), thus reducing 
its relative humidity to prevent condensation in the downstream MEPA and HEPA filters. Finally, the 
off-gas passes through the induceddraft fan and the stack before release to the atmosphere. 

Chilled water is used as the cooling medium at this time since a carbon bed for radon removal is still 
being considered as a future addition to the off-gas treatment system. To be effective at radon removal, 
the carbon beds must operate at a low relative humidity (< 30 percent) and thus the off-gas temperature 
must be dropped sufficiently. If the carbon beds are removed from future consideration, based on the 
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. .  - radon emission and working level limits, the chilled water might be replaced with cooling water (using 
a cooling tower instead of a chiller). 

The scrubber bleed (Stream 413) is sent to the contaminated water collection tank. The much cleaner 
condensate stream (Stream 414) is sent to the recycle water collection tank. Both of these liquid effluent 
streams pass through small transfer tanks from which they are pumped to their respective collection tanks. 

Particulate removal efficiencies were based on the particle size distributions of the pit wastes (PARSONS 
1996b) and the particulate size distributions entering the off-gas equipment. Table 5-5 presents the 
particle size and efficiency information. It should be noted that the concentration of solid phase 
radionuclides in the pit waste solids remains fixed throughout the off-gas treatment process since the solid 
radionuclides are removed at the same efficiencies as the rest of the solids. 

Acid gas and other gaseous compound removal efficiencies are shown in Table 5-6. As previously 
discussed, water and organic vapors are removed from the off-gas by condensation as determined by flash 
calculations. 

Table 5-7 compares the stack emission rates with the emission limits. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

ERAFS l\VOLl\OUDATA\ 
OU-l\PO-l45\MAR1996\PD-RSD 

.. 

5-6 3/19/96.10:57m. Rev. No.: F 



-*  
Table 5-5 - Particle-Size Distributions and Kem*val Efficiencies 1 
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a 

Unit Operation 

Venturi Scrubber 

Packed Tower Scrubber 

Cumulative Efficiency 

. .  

Table 5-6 - Contaminant Removal Efficiencies 

Contaminant 

NO2 HF NH, COZ 

0.3 0.9 0.9 0.6 

0.9 0.95 0.95 0.95 

0.93 0.995 0.995 0.98 

.f 2 0 3 8  

Pit 3 
Pit 4 
Pit 5 
Pit 6 
BF! 
CW 

0.53 1.7 0 0 0 0 0 0 429 3.9 
0 0 0.82 2.7 0.041 0.14 0 0 632 2.6 

0.15 0.5 0 . 0 0 0 0 0 85 0.8 
3.8 12.5 0 0 0.73 2.41 0 0 175 0.4 

232 1.5 
0.13 0.4 0 0 0 0 0 1  0 64 0.6 
0 0 0 0 0.001 0 0 1  0 

~~ ~~ 

Table 5-7 - Comparison of Stack Emission Rates with Emission Limits for Each Pit (Ib/hr) 
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*Note: The values reported for Waste Pit 6 are conservative since the actual processing time for Waste 
. _  

Pit 6 is less than 1 year. 13 
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SECTION 6 

DRIED WASTE BLENDING AND 
(PFD SK-F-03913) 

- -. 

LOADOUT 

2 0 3 8  

6.1 Debris Storage 

A debris storage area is provided in the blending and loadout area to receive the shredded debris and 
nonprocessable waste designated for railcar loading for off-site disposal. Sketch SK-M-03921 shows the 
general arrangement of the blending and loadout facility. 

6.2 Blending 

The Blending Area receives waste from four different sources: material from the debris shredder (Stream 
218), dry material storage (Stream 216), material from the twin auger mixer (Stream 315), and dryer 
bypass (Stream 215). 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 to achieve the 
desired moisture content. The operator will determine the blending ratio of these materials. After 
blending, the material is transferred to a storage pile and a grab sample is pulled before loading into 
railcars. 

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. 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. 

The Loadout Facility consists of three discrete areas. Area 1 is the railcar lid removal and liner 
placement area; Area 2 is the railcar loading area; and Area 3 is the decontamination area. The facility 
equipment is located under roof to-prevent exposure to precipitation. The facility will have a curbed 
concrete floor which is sloped to a sump to provide containment for any liquids, such as windblown 
precipitation. 

The first railcar is moved to Area 1 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 from the car and store it at grade level. An area 
has been provided for lid repair, when required, in the lid removal area. 
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. Next, the operators insert a plastic liner into the railcar. The top of the liner is draped over the side c:f . .  ..- the railcar to prevent contamination during loading. 

The railcar is then moved by the car mover to the Area 2, where it is loaded with waste via a front-end 
loader. The blended waste and debris are transferred from their respective storage areas to the railcar 
with a frontend loader. The car mover may be required to provide limited car movement to obtain the 
full capacity of the railcar. 

The second area will incorporate an integral track scale to provide local indication of the weight of the 
railcar. The net weight will be recorded on'the shipping manifest along with the car serial number. 

During loading of the railcars, grab samples will be taken. Each sample will be referenced to the railcar 
serial number. These samples will be retained at site to be used as verification samples, in case questions 
arise at a later date as to whether or not the shipment meets the waste acceptance criteria. 

Once the car is filled, the car mover moves the filled car back to the first area. Here, the top of the liner 
is placed over the waste (blended and debris) 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 Area 3. Here, the car is uncoupled from the train and surveyed 
to comply with DOT requirements. Any gross surface contamination is removed, and smears 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 first 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 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 fourcar train to an on-site holding area until a shipping manifest can be 
prepared. 

If 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 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. Reject waste may be blended with other waste either in the waste loadout or waste 
preparation areas. 

The Waste Loadout Facility will be operated one shift (8 hours) per day, 5 days per week, 52 weeks per 
year, and will be designed for a loadout rate of 680 tpd. 
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. SECTION 7 S'L 7 2 0 3 8  1 

WASTEWATER, UTILITIES, AND MlSCELL!AtSfBDUS SYSTEMS 

_ .  
7.1 Wastewater 

Sketch SK-F-04084 presents a block flow diagam showing &e mf&z%d&ce for OU 1. All wastewater 
generated by the OU1 remediation activities is treated at &e FEhdPiwtkewater treatment system prior 
to discharge to the Great Miami River via manhole 176B. Some~kNUt3li'water flows are discharged 
to Paddy's Run. The FEMP National Pollutant Discharge Eliminldi&&@tmn (NPDES) permit governs 
the discharge of all water from the FEMP. The Biodenitrificatiofiwe Eagoon is the receiving basin 
for wastewater sent to the FEMP wastewater treatment systefn.WWOU1. A description of the 
wastewater streams and the peak and average discharge rates for .ea&HWzam also are identified on the 
water balance block flow diagram and in the discussion that follod.in [he c 

I .  . 

Five types of wastewater streams are generated by OU1: generstc 

1) Waste Dit surface water is the standing water currently on PimlSikhd 6. This water is pumped 
off prior to beginning waste excavation in the pit. This water-'k Bansferred through the Clearwell 
to the Biodenitrification Surge Lagoon using the existing pipihg system. New submersible pumps 
with level controllers will be installed in the Clearwell. Theexkting pumps will be removed. 

. This operation is not included in the water balance. - 
2) Waste Dit excavation water includes precipitation directly ovectlrephste pit excavatidn operation 

and water that continually and freely drains from the waste int&he excavation area (combined 
as Stream 108). It is advantageous to promote drainage and t@%&llect and remove as much of 
this waste drainage water as possible to support mechanic@s&bation. Sketch SK-F-03909 
shows the basic process for removal of water entering the-a.$israfea. The Excavation Plan 
presents additional discussion of wastewater management in3htWarea. 

As shown on PFD SK-F-03909, stormwater directly enteri@ W q e n  excavation is collected in 
portable sumps and pumped out of the pits to the Clearwell r(s @&lgw practical. This pumping 
rate is limited so it does not exceed the capacity of the CleafWtI dkharge pumps. Additionally, 
Clearwell levels are closely monitored to prevent Clearwell~&fM?c Clearwell sediment levels 
are monitored to assure that adequate retention time is provi&@dbt t& majority of solids to settle 
within the Clearwell. To maintain the capacity of the ClearWdQWlmlent is periodically dredged 
out and processed through the O u t  remedial facilities. If n&k- reduce sediment loading 
on the Clearwell, temporary settling pools will be used p r i o i X b w . t o  the Clearwell. Surface e 

ERAFSl\VOLl\OUDATA\ 
OU-l\PO-145\MAR1996\PD-RSD 

. .  7- 1 .' : 3/19/96. 10:57am. Rev. No.: F 

5 

2 

3 

4 

5 

.6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

., * I  

19 , -- 
20 

21 

22 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

I 

> 



,. . -  water run-in i:. controlled and minimized to the extent practical. Stormwater not entering the 
excavation arc a is discussed under item 5 below. 

Wastewater will also drain from the excavation face and accumulate at the toe of that face. This 
water is pumped to the Clearwell (or first to the pit sump) with the rest of the waste pit 
excavation water. Depending on the final estimates for these quantities and additional waste pit 
excavation plan development, additional water handling systems may be advantageous and will 
be included as necessary to-+cpport excavation. For example, it may be advantageous, if 
feasible, to collect the waste drainage water and storm water in separate systems. These final 
decisions will be made as the design progresses. 

. f  

3) Process wastewater includes water that free drains from the pit waste (Stream 201) during storage 
(e.g., in the waste preparation area and contingency stockpile), condensed water vapor (Stream 
419), and the scrubber bleed stream (Stream 415). Process wastewater is collected. in a 
contaminated water collection tank and transferred to the Biodenitrification Surge Lagoon. 

Reuse of some of this wastewater (such as the condensate water) for washing or dust control will 
be maximized, where feasible, by transferring it to a recycle water collection tank. The 
allowable contamination levels for recycled wastewater will be determined as the design 
progresses. Recycled water streams will be analyzed to ensure compliance with the allowable 
contamination levels. 

4) Decontamination water: Stream 107 is wastewater collected from debris washing operations 
conducted in the waste pit area. An area will be established near the Clearwell for debris 
washing so the waste water can be returned to the Clearwell by pumping or gravity. 

. S I .  

Decontamination water is also generated from the decontamination of equipment, personnel, and 
railcars in the remedial facilities area (Stream 21). This wastewater from the remedial facilities 
is collected and transferred to a contaminated water collection tank. 

5) Stormwater over the waste pit area that does not enter the excavation area is handled by the 
existing surface runoff system that feeds the Clearwell and the 18-N Basin facility, ultimately 
being processed by the FEMP wastewater treatment system. The storm water from drainage area 
"B" and Pit 5 (combined as Stream 10) is collected in the Clearwell. Water collected in the 
Clearwell is normally pumped to the BSL. Stormwater from drainage areas "C". "D", "E", "J", 
"K", and Pits 4 and 6 (combined as Stream 11)  drains to a ditch that flows to the 18-N Basin 
Facility before being pumped to the BSL. Stormwater from drainage area "F" is also collected 
in @e 18-N Basin Facility. 
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Stormwater from the new process area (approximately 10.6 acres) is handled two different ways. 
Stormwater collected by the roof drains from the process buildings (Stream 18) is considered 
clean enough to be used as recycle water. This water is collected in a cistern and pumped to the 
recycle water collection tank. The 25% fraction shown on the water balance diagram corresponds 
to the approximate roof area of the new facilities. The rest of the water from the new process 
area (Stream 7) has potential to be contaminated.' Therefore, it is collected in a new stormwater 
management basin (sized for a 25-year7 24-hour storm) and pumped to the BSL. An overflow 
spillway for the stormwater management basin discharges-excess water (up to a 100-year storm) 
through two retention areas, and then through a ditch north of Pit 5 to Paddy's Run. After 
commencing operations, all basin discharge, except overflows, will be pumped to the 
Biodenitrification Surge Lagoon. 

The water balance sketch provides three separate sets of water balance data for 1) average conditions, 
2) peak (design) conditions, and 3) a normalized yearly mass balance. The average conditions represent 
either the normal flow rates expected or the average flow rates for the durations specified. The peak 
conditions take into account existing or proposed pump capacities, 25-year-storm conditions, or higher- 
than-normal flows. The yearly mass balance is based on the average conditions, but with all- streams 
normalized over a 24-hour-perday, 365day-per-year duration. 

Pretreatment of the wastewater from the OU1 process may be necessary. This will depend on the Waste 
Acceptance Criteria (WAC) for the FEMP wastewater treatment system and the water quality of the OU 1 
wastewater. The Aquifer Restoration Project is currently developing the WAC for the FEMP wastewater 
treatment system, and PARSONS is  developing the water quality of the OU1 wastewater 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 is 
performed 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 information on 
the overall utility requirements is presented in the Estimate of Utility Requirements for Proposed Remedial 
Facilities for OUl Remediation. 
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SECTION 1 7 2 0 3 8  

a .  1) 

INTR~DUCTION 

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. 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 p'arameters (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 management, manipulations, trending, and report 
generation. 

Automatic printing of alarms on a dedicated printer. 
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1.3 General Instrumentation and Controls 

The following are general statements and apply to all process equipment. (Note: heating, ventilation, fire 
protection, and air conditioning are not included.) 

:. . . I  . . ., ..- . .  
A .  

1) Motor-driven equipment have a local Hand-OffiAuto (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. 

2) 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. 

3) 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. 

4) Solenoid valves are used to control the instrument air to the pneumatically operated equipment 
and open/close 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 open/close valves have 
limit switches to provide status information to the DCS. 

5) The DCS alarms if a control valve is not in the position the DCS program requires. 

6)  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. 
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SECTION 2 

PROCESS FLOW DIAGRAM SYSTEMS 

7- 2038:  

2.1 Waste Retrieval - PFD SK-F-03909 

2.1.1 Mechanical Excavation 

2.1.1 .l 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. 
These pieces of equipment shall have enclosed cabs with HEPA filtration on air intakes. 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 
and to the Waste Loadout Area, respectively. During excavation of dry materials, dust suppression 
methods will be used to minimize fugitive emissions. 
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16 _. . 
17 8 

18 

19 

Stormwater and waste-drainage water will-drain into sumps located at the bottom of the pit, then pumped 20 

directly to the Clearwell for eventual treatment in the FEMP wastewater treatment facility. 21 

22 

2.1.1.2 Instrumentation and Controls B .  

24 

1) The wastedrainage water collection sump(s) will contain an automatic level control to start the 
drainage water collection pump when the sump is at a pre-set high level, and shut off the pump 26 

when the sump is at a pre-set low level. 27 

28 

29 

30 

31 

32 

33 

2) The drainage water collection pump will also have local, manual switches. 

3) The drainage water collection pump outlet will contain a flow indicator/totalizer. 
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2..1.2 Hvdraulic Waste Removal 

2.1.2.1 Operation 

. .  1 '  
1 c 

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 tanker truck transports the slurry to the dryer, and the waste slurry is metered 
in as part of the dryer feed. If metering the slurry directly from the tanker truck does not prove to be 
feasible, the tanker truck is unloaded into an agitated slurry tank (designated as future equipment), which 
uses a metering pump to feed the dryer. This contingency hydraulic waste removal operation is only used 
as necessary based on the decision of the waste excavation 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 

5) The slurry tank 

6) The slurry tank 

7) Alarms: 

has automatic level instrumentation. (FUTURE) 

agitator has torque indication. (FUTURE) 

metering pump has automatic controls. 

(1) 
(2) The slurry tank has a high-level alarm. (FUTURE) 
(3) 

The tanker truck has a high-level alarm. 

The agitator in the slurry tank has a high-torque alarm. (FUTURE) 

2.2 Waste Preparation - PFD SK-F-03910 

2.2.1 ODeration 

The waste preparation area operations consist of (1) receiving and storing the retrieved waste, (2) 
blending, (3) waste segregation, (4) size reduction, and (5) debris management. Waste is received and 
stored in piles of wet waste, dry waste, and a contingency storage pile of both. The main purpose of 
these piles is to provide surge capacity for the operating facility during scheduled and non-scheduled 

3 

4 
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1) 
22 

2 3 .  

24 

2.5 

26 . 

21 

28 
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downtime. The material remains in these piles for a few to several days to allow water to'drain f - -  20Je8 om ' 1  

2 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 oversize material from the grizzly (+ 12 inch) is sent to the Debris 
Management Area, and the undersize from the grizzly (-12 inch) is discharged to a belt conveyor, where 
ferrous and non-ferrous metal is removed from the waste stream. The ferrous and non-ferrous metals 
are sent to the Debris Management Area with the grizzly oversize. All material sent to the Debris 
Management Area is segregated into three streams: (1) Derbies found during this segregation are sent 
to FEMP Materials Management; (2) Bulky debris that requires size reduction is sent to the debris 
shredder, then transported directly to railcar loading; (3) Debris that does not require size reduction is 
sent directly to railcar loading. 

The remaining waste from the belt conveyor (after ferrous and non-ferrous metal removal) is sent to the 
process shredder for size reduction, then transferred to the 2,650 cubic yard storage pile. This storage 
pile provides both feed to the dryer and material for adjusting the moisture content of the dryer product. 

The contingency stockpile (7,000 cubic yards maximum) will be covered when not used. 

2.2.2 Instrumentation and Controls 

._ 
1) 

- Skip hoists have standard instrumentationkontrols as supplied by the vendor. 

2) A high torque controller on the shredders shuts down the operation until the problem is 
alleviated. 

3) The dust suppression system for the shredders is provided with local flow indication. 

4) The non-ferrous and ferrous metal removal systems are fully automated. 

5)  The shredders are equipped with an automatic fire protection system that is linked to the DCS. 
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2 3 .  

24 

25 

26 . 

27 

28 

29 

30 

31 

2.3 Drying and Off-Gas Treatment Sheet 1 of 2 - PFD SK-F-03911 32 

33 

- 

2.3.1 Operations 34 

35 

The dryer receives waste materials with various moisture contents depending on the type of waste. Waste 
materials are fed into the dryer from the 2,650 cubic yard storage pile. Some of the waste materials are 
also fed intermittently as a slurry from a tanker truck (only as a contingency method). Both of these 

36 

37 

38 

materials are metered into the dryer.and dried to 10 percent moisture content (dry weight basis). 39 
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.c . . *  

' " 
. 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 adequav length to satisfy heat transfer requirements. 
Using natural gas as fuel for combustion, heat energy fx 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. 

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 manually set on the temperature controllers for 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 in the railcar by mixing the dryer product with wet (not dried) material from the 2,650 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

cubic yard storage pile in the twin auger mixer and blending with other streams before loading into the 
railcar. Knowing the moisture content and flow rate of the dried product, and the moisture content of 

17 - 

IS 

the wet material, the flow of the wet material is controlled to achieve the desired moisture content. 19 

The economizer utilizes the heat available in the combustion gases exiting the dryer to preheat the sweep @ 
air. Measurement of the heated sweep air temperature and control of the combustion gas flow through 12 

?3 . the economizer are used to control the sweep air temperature. 

The cyclone is heated to prevent condensation of acid gases, steam, and organics within the unit. 
24 

25 

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 contrdls and 
instrumentation are implemented. 

1) 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 
managemendsafeguard 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. 

30 
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7- 2 0 3 8  
The burners in each zone are automatically controlled to maintain the selected shell temperatures. 
The shell temperatures are selected manually by the operator. 

9) 

3 
1 

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. 

The temperature of the sweep is controlled by varying the quantity of the combustion gases 
passing through the economizer. The unused portion will by-pass the economizer. 

The volume of sweep air is controlled by feedback of the flow rate leaving the cyclones to the 
variable speed drive of the sweep air supply fan. 

The velocity of the air entering the cyclones is controlled by varying the number of cyclones 
operated (valving them in or out as needed) based on the flow rate measured after the cyclones. 

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 economizer, combustion 
gases to and from the economizer, sweep air to the dryer, process off-gas from the dryer, dryer 
product temperature just before leaving the last dryer zone, 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 economizer, air bypassing by the economizer, sweep air to the dryer, 
slurry feed to the dryer, and feed rate to the dryer. 

Pressure instrumentation is provided on the following: natural gas to burners, primary and 
secondary combustion air to burners, process off-gas from dryer, and process gas from cyclone. 

Moisture content determination is performed using both on-line instrumentation and grab sample 
techniques for the dryer product, material from the 2,650 cubic yard storage pile, and the 
discharge from the twin auger mixer. 

The skip hoists, feeders, mixers, and other equipment are provided with standard instrumentation 

as specified by the vendors. ... 
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2.4 Drying and Off-Gas Treatment Sheet 2 of 2 - PFD SK-F-03956 

2.4.1 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) venturi 
scrubber, (2) packed-tower scrubber, (3) condenser, (4) reheater, (5) Medium-Efficiency Particulate Air 
(MEPA) filters, (6) High-Efficiency Particulate Air (HEPA) filters, and (7) blower with stack. In 
addition, the condensate and bleed streams from the various unit operations are also transferred to 
wastewater or recycle collection tanks. 

On this PFD, the off-gas (which has already passed through the cyclone on the previous PFD) passes 
through a venturi scrubber for further removal of solids to protect the downstream equipment from solids 
buildup. From the venturi scrubber, the off-gas passes through a packed tower scrubber equipped with 
a mist eliminator, where the majority of the acid gases are removed. The scrubber uses a caustic soda 
solution to scrub the acid gases. The caustic solution is maintained at the desired strength in the 
combined sump for the two scrubbers. In addition, the water-add and scrubber-bleed rates from this 
sump are controlled to maintain the solids level at or below 5 wt% solids. 

The off-gas from the packed tower is then cooled and condensed (water and organics) in a shell-and-tube 
type heat exchanger using chilled water as the cooling medium. An electric air heater is then used to 
reheat the off-gas leaving the condenser, thus reducing its relative humidity to prevent condensation in 
the downstream MEPA and HEPA filters. Finally, the off-gas passes through the induceddraft fan and 
the stack before release to the atmosphere. 

The scrubber bleed is sent to the contaminated water collection tank. The much cleaner 
stream is sent to the recycle water collection tank. 

A more complete explanation of the operation is available in the Process Description. 

2.4.2 Instrumentation and Controls 

condensate 

- 

To support and control the operation depicted in PFD SK-F-03956, the following major controls and 
instrumentation are implemented: 

1) The temperature of the off-gas leaving the condenser is automatically controlled by varying the 
flow rate of the chilled water passed through the condenser. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

21 

?? 

23 . 

24 

25 

2 6 .  

27 

28 ' 

29 

30 

31 . 

32 

33 

34 

35 

36 

37 

38 

ERAFSl\VOLl :OUDATA\ 
OU- 1 \W-l45\M~R1996\~l-~~145. WP 

... 

2-6 Rev. No.: F 



The temperature of the off-gas leaving the reheatee: uses a temperature controller for the electric 
heat. 

The total solids (suspended and dissolved) in the scrubber sump is manually controlled by setting 
the bleed to maintain the density below a set maximum value. 

The caustic strength in the scrubber sump is controlled by monitoring the pH, with automatic 
addition of caustic when required. 

The position of the venturi insert in the variable throat venturi scrubber is controlled by 
monitoring the pressure drop across the venturi. 

Temperature instrumentation is provided on the following: process off-gas streams to and from 
the condenser, scrubber, and reheater; chilled water to and from the condenser; and scrubber 
sump liquid. 

- .. 
Flow instrumentation is provided on the following: water and caustic makeup (totalizers) to the 
scrubber sump, chilled water, venturi scrubber and packed tower recycle, and scrubber bleed and 
condensate (totalizers). 

Level instrumentation is provided for the following: scrubber sump, condensate transfer tank, 
wastewater transfer tank, and caustic day tank. 

Differential pressure instrumentation is provided on the following: MEPA filters, HEPA filters, 
and scrubber. 

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. 

Caustic level in the day tank will be maintained automatically using an automatic filling system. 
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2.5 Dried Waste Blending and Loadout - PFD SK-F-03913 
2 

2.5.1 

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 test for total rad only. (Refer to "Waste Loadout Description" for more detailed 
information.) 

2.5.2 Instrumentation and Controls 

1) 
2) 
3) 

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. 

2.6 Wastewater, Utilities, and Miscellaneous Systems 
(BF D-S K-F-04084) 

2.6.1 ODeration 
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Refer to Section 7 of the "Process Description for the Remediation System Design" for operational detail. 
21 

22 

23 

2.6.2 Instrumentation and Controls 24 

25 

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, 

26 

27 

28 

depending on the contents of the sump. 29 

30 

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, 

31 

32 - 
33 

34 

3s 

breaking the seal-in circuit and stopping the pump at low level. 36 

37 
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2 0  38 
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 
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. 

10 

11 

12 

4) Water collection tanks have automatic level controls, and automatic transfer pumps with local, 
manual switches as well. 

5 )  Emergency Horn Valve: Solenoid valve opens when power is lost at the valve. 

6) 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. 
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WASTE PIT MASS BALANCES 

Included are the mass balances developed for each waste pit (Pits 1 through 6, the Burnpit, and the 
Clearwe1 I). 

The mass balances are arranged in sets, with each set representing a different pit. Within each set are 
individual mass balance sheets arranged according to flowsheet number, with each tlowsheet (listed 
below) representing a different step in the remediation process: 

SK-F-03909 Waste Retrieval 
SK-F-03910 Waste Preparation 
SK-F-03911 
SK-F-03956 
SK-F-03913 

Drying and Off-gas Treatment (Sheet 1 of 2) 
Drying and Off-gas Treatment (Sheet 2 of 2) 
Dried Waste Blending and Loadout 

.._ 



MASS BALANCES 
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MASS BALANCES 

PIT 2 
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4-4 3/19/96, 10:59am. Rev. No.: B 



FXAFSl\VOLl :RSAPPS\RSDATA\ 
OU-I\PO-t4SMASS-BAL.SHT 

- -A- 

!pip * 
' * I  

4-5 3/19/96, 1059 

. *- 
27% 

am, Rev. No.: B 



ERAFS 1 \VOLl :RS APPSWD ATA\ 
OU-1 \PO- 14SUUSS-BAL.Sm 4-6' 3/19/96, 10:59am. Rev. No.: B 



ERAFSl\VOLl :RSAPPSUUDATA\ 
OU-lU’0-14MASS-BAL.SHT 4-7 

P 
3/19/96, 10:59arn. Rev. No.: B 



@ MASS BALANCES 

PIT 5 

. . .. . .. . 

ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU-l\W145\MASS-BAL.SHT 3/19/96, 10:59am. Rev. No.: B 



e 

: 

*- 2 0 3 8  
c 

5- 1 3/19/96. 10:59arn, Rev. No.: B 



.* .u . 

&3 
ERAFSl\VOLl :RSAPPSWDATA\ 

e 

X 

5-2 3/19/96. 1059arn. Rev. No.: B 



ERAFS I\VOLl :RSAPPSWDATA\ 
OU-IWO-I4S\MASSBAL.SHl' 5-3 3/19/96.' 10:59am. Rev. No.: B 



ERAFS 1\VOLI :RSAPPSWDATA\ 
OU- 1 \PO- 145\MAss-BAL.SKT 5-4 3/19/96, I0:59am, Rev. No.: B 



ERAFSl\VOLl:RSAPPS\RSDATA\ ~ 

OU-I\W-145WASS-BAL.S~ 5-5 

L- 2 0  38 - 

m- 
dgb 

3/19/96, 10:59am. Rev. No.: B 



*. . 
0 
r, 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-l\PO-145\MASS-BAL.SHT 5-6 3/19/96, 1059am. Rev. No.: B 



ERAFS l\VOLI :RSAPPSWDATA\ 
OU- 1\PO- 145MMSBAL.SKT 5-7 3/19/96, I0:59em, Rev. No.: B 



.. - 

MASS BALANCES 

PIT 6 

s- 2 0 3 8  

ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU-lWO-145\MASSBAL.SHT 

a q  . . 

3/19/96, 10:59am, Rev. No.: B 



ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU-l\PG145\MASS-BAL.SHT 6-1 

Q f 

3/19/96, 10:59am, Rev. No.: B 



ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-l\pO- I~~MASS-BAL.SHT 6-2 3/19/96, 10:59am, Rev. No.: B 



ERAFSl\VOLI :RSAPPSRSDATA\ 
OU- ~\W-~~~\MASSBAL.SHT 6-3 

E-L- 2 0 3 8  
c 

s . -. 

. -  

%a 
3/19/96, 10:59am. Rev. No.: B 



ERA.FSI\VOLI :RSAFTi\RSDATA\ 
OU-1\PO-145\MASS-BAL.SHT 3/19/96, IO:59am. Rev. No.: B 



'e-- 2 0  38  a 

ERAFS I\VOL1 :RSAPPSWDATA\ 
OU-I\PO-I45U4ASSBAL.SHT 6-5 3/19/96. 10:59am. Rev. No.: B 



. .  

ERAFS 1WOL1 :RSAPPSWDATA\ 
OU- I\PO-~~~~ASS-BAL.S?IT 3/19/96, 10:59am. Rev. No.: B 



ERAFS 1 \VOLl :RS APPSWDATA\ 
OU-I\PO14WtfMS-BAL.SHT 6-7 3/19/96. 10:59arn, Rev. No.: B 



a 

MASS BALANCES 

BURN PIT 

ERAFSI\VOLl :RSAF'PS\RSDATA\ . 
OU-1 W O - I ~ ~ - B A . L . S H T  

. .  

.' F- 2 0  38 

3/19/96, 10:59am. Rev. No.: B 



a 

ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU- 1 \PO- 14SMASS-BALAHT BP- 1 

. ,  *- 2 0  38  
c ’ .  . .  

3/19/96, 10:59am, Rev. No.: B 



. .. 
i. 

ERAFS 1 WOLl :RSAF'PS\RSDATA\ 
OU-l\PO-14S\MASS-BAL.SHT BP-2 2/20/96,8:Uam, Rev. No.: A 

.. 

2 



BP-3 
ERAFSl WOLl :RSAF'PS\RSDATA\ 
OU- I\PO-~~SWASS~BAL.SHT 

3w 
3/19/96. 10:59arn, Rev. No.: B 



... 

ERAFS I\VOLl :RSAPPS\RSDATA\ 
OW- 1 \Po- 145UdASS-BAL.SHT B P 4  3/19/96. 10:59am, Rev. No.: B 



ERAFSl\VOLI :RSAPPSRSDATA\ 
OU-l\PO-145\MASS-BAL.SKT BP-5 

7 -  2 0 3 8  
c . 

3/19/96, 10:59am, Rev. No.: B 



ERAFS l\VOLI :RSAPPS\RSDATA\ 
303 

OU-l\PO-145\MASS-BAL.SHT BP-6 3/19/96, 10:59am, Rev. No.: B 



ERAFS 1 \VOLl :RSAPPS\RSDATA\ 
OU-l\PO-145\MASS-BAL.SHT BP-7 

E”.- 

- 

\., 1. - .... - . - 

31191%. 10:59am, Rev. No.: B 



.e 

..- 

.. . 

MASS BALANCES 

e 
ERAFS l\VOLl :RSAPF%WDATA\ 
OU-l\#1145\MASSIBAL,S?lT 

CLEARWELL 

305 . 

3/19/96, 1059am. Rev. No.: B 



7- 2 0  3 8  

, .  

ERAFSl\VOLI :RSAF'PSWDATA\ 
OU- 1 \PO-t45WMSBAL.S€IT cw-1 3/19/96, 10:59am. Rev. No.: B 



I 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU- 1 \Po. 145\MASs-BAL.SKT cw-2 

.. 

3/19/96, 10:59rrn, Rev. No.: B 



?. r" 
ti- m. .&%-5 \ 

cw-3 
ERAFS 1 \VOLl :RS APFSWSD ATA\ 
OU-I\pol45&fASS-BAL.SHT 

7- 20 38  

30% . . 

3/19/96, 10:59am, Rev. No.: B 



W S  1 \VOLl :RS APPSUD ATA\ 
OU-l\P@143MASS-BAL.SHT cw-4 3/19/96. 1059arn. Rev. No.: B 



ERAFS 1 \VOLl :RSAPPSWDATA\ 
OU-l\PO-14\MASS-BAL.S~ cw-5 

F-- 2 0  3 8  

3/19/96. 10:59em. Rev. No.: B 



ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-1wZ145\MAss-BAL.SKT 

3 II 
cw-6 3/19/96, 10:59am. Rev. No.: B 



. -.- 

ERAFS l\VOLl :RSAPFS\RSDATA\ 
O U - l \ p O - l 4 ~ B A L ~ S € l T  cw-7 

+- 2 0 3 8  
.L .. . 

3ra . . 

3/19/96, 10:59am, Rev. No.: B 



s- 2 0  3 8  
* 

WEEKLY MASS BALANCES 

PIT 1 

ERAFSI\VOLI :RSAPFSRSDATA\ 
OU-l\PO-145~WKMAsBAL.SHT 

3 13 
3/19/96. 11 :OOam. Rev. No.: E 



a 

Stream No. 

Pit 1 

(tonslweek) 
Solids I Water1 Gas 1 Total Stream Oescrfption 

INUPIJT I I I 

I OVERALL BALANCE I 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

- 

E.RAFSl\VOLl :RSAPPS\RSDATA\ 
OU-l\W145\WKMASBAL.SHT 1-1 

3 14 
3/19/96. 11:00am, Rev. No.: B 



I Waste Retrieval SK-F-03909 
I I (tanslweek) 1 

Stream ~ 0 . l  Stream Descn'ption I Solids I Water1 Gas I Total 
I INDl IT I I I I 

I I I I t I 
I OUTPUT 1 I I I I 

. . .... .. . .. ..~ . . 

ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU- 1 \PO-l45\WKMASBAL.SHT 1-2 3/19/96, 11:00am. Rev. No.: B 



=- 2 0 3 8  

. 
Waste Preparation SK-F-03910 

Stream No. Stream bascrlption Solids I Water1 Gas I Total 
(t onsEwee k) - 

INPUT I I I 

Pit 1 

.. 
.. 

NOTE: Stream 212 includes derbia, small and large 
. pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-I\PO-I45\WKMASBAL.SHT 1-3 3/19/96, 11:00am, Rev. No.: B 



? 

Stream No. 

Notes: 

(tonshueek) 
Stream Description Solid I Liquid! Gas I Total 

INPUT I 1 I 
214 
215 

_ _ _ _  - . I I 

1 W a y  storage to twin auger I 622 148 01 770 
1 W a v  storaae to dNer 2988 708 01 3696 

309 
312 
315 - 

_ _  

1. 
2. 

4 tons/week of solid components decompose or react to form gases 
410 tons/week of liquid components vaporize to form gases 

- 

I 
OUTPUT 

Furnace OG discharge 0 0 4850 4850 
Process OG to scrubber 51 5 578 634 

TOTAL I 36061 4461 54281 9480 
Dryer product from mix 3555 441 0 3996 e 

ERAFS 1 \VOL 1 :RS APPSUUD ATA\ 
OU-l\po-14~UXMASBAL.SHT 1 4  3/19/96. I1:00nm. Rev. No.: B 



. ,I- 

.. . .  

PIT 1 

Notes: 
1. 
2. 

414 tons/week of gas are condensed to liquid 
Solids balance differently due to round-off errors 

7- L 20  38 

L .  

1-5 



Pit 1 a .* I .  '. . . - 4  

Stream No. 

I Dried Waste Blending and Loadout SK103913 1 
(tonsheek) 

Solids I Water1 Gas I Total Stream Dexn'ption 
INPUT I I I 

ERAFSl\VOLl :RSAPPSWDATA\ 
OU-l\PO-l45\WKMASBAL.SHT 1-6 3/19/96, I I:00am. Rev. No.: B 



m 

=- 2 0 3 8  

WEEKLY MASS BALANCES 

PIT 2 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-I\W-I4S\WKMASBAL.SHT 3/19/96, I1:00nm. Rev. No.: 8 



Pit 2 

Stream No. 

I OVERALL BALANCE 1 (tonslweek) 
Solids IWaterl Gas 1 Total Stream Description 

INPUT I I I 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-l\PO-I45\WKMMBAL.SHT 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

i 

2- 1 3/19/96, I I:00am. Rev. No.: B 



I Waste Retrieval SK-F-03909 I 
Stream No. 

(tonweek) 
Solids I Water1 Gas I Total Stream Description 

INDIIT I I I 

e 

ERAFS I\VOLl :RSAPPS\RSDATA\ 
OU- 1 \Po. 145s\WKMASBAL..SHT 2-2 3/19/96, 11:00nm. Rev. No.: B 



a 

Stream No. 

Pit 2 

(tonsheek) 
Solids I Water1 Gas I Total Stream Description 

INPUT I I I 

7: 2 0 3 8  

101 
102 
105 

I Waste Preparation SK-F-03910 I 
_ _ - _  - - I I 

Dry Waste & Soil Removal 205 61 0 266 
 wet Waste Removal 717 903 0 1621 
Large Proc. Debris to Mng't 5 7 0 12 

TOTAL 927 971 o 1899 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

ERAFS I\VOLl :RSAPPS\RSDATA\ 
OU-I \Po- 145\WKMASBAL.SI€I' 2-3 

# .* 

3a3 
3/19/96, 11:00am, Rev. No.:' B 



Pit 2 

307 ]Cooling Air 01 01 51891 5189 
TOTAL 571) 7631 83381 9672 

Notes: 
1. 706 tons/week of liquid components vaporize to form gases 

309 
312 

3/19/96, ll:OOarn, Rev. No.: B 

OUTPUT 
Furnace OG discharge 0 0 8050 8050 
Process OG to scrubber 11 1 993 1006 

2-4 

315 lover product from mix 5801 561 01 616 
TOTAL 5711 571 90441 9672 



a 

~~~ 

INPUT 
312 OG to scrubber 
416 Scrubber water make-up 
41 7 Scrubber caustic supply 

TOTAL 

a 

11 1 993 1006 
0 1042 0 1042 
0 2 0 2 

11 1045 993 2050 

*- 2 0 3 8  
Pit 2 

Drying and Off-Gas Treatment Sheet 2 of 2 (SK-F-03956) 

Stream No.1 Stream Describtion I Solid I Liauidl Gas I Total 
I (tons/week) 

Notes: 
1. 
2. 

707 tons/week of gas are-condensed to liquid 
Total different due to round-off errors 

ERAFS 1 \VOL1 :RSAF'PS\RSDATA\ 
OU-1 \PO- 14SWKMASBAL.SHr 2-5 3/19/96, 11:00am, Rev. No.: B 



506 

ERAFS 1 \VOL 1 : RSAFTS\RSDATA\ 
OU-l\P0-145\WKMASBAL.SHT 

OUTPUT 
Product to Off-Site Disposal 913 241 0 1154 

TOTAL 913 241 01 1154 

2-6 3/19/96, 11:00am, Rev. No.: B 



e 

e 9 ” P  I. 

WEEKLY MASS BALANCES 

PIT 3 

ERAFSl\VOLI :RSAPPS\RSDATA\ 
OU-I\PO-145\WKMASBAL.S?rr 

’5137 
3119196, 11:OOam. Rev. No.: B 



. J- 

Stream No. 

0 

I (tons/week) 
Stream Description I Solids I Water1 Gas I Total 

INPUT I I I I 

Pit 3 

I OVERALL BALANCE 1 

J 
506 I Waste to Off-Site Disposal 6081 861 695 

TOTAL 6251 9391 0 1565 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

ERAFSl\VOLl :RSAPPSWDATA\ 
OU-l\PO-l4SWKMASBAL.S~ 3- 1 

7- 2 0  38  

3 x  
3/19/96, 1 I:00am, Rev. No.: B 



* ' .  , . ,  
. I  * Pit 3 ' ;  .. . 

e 

ERAFSI\VOLI :RSAPPS\RSDATA\ 
OU-I\W-l4SWKMASBALSHT 3-2 3/19/96, 1 I :OOam. Rev. No.: B 



Pit 3 

I Waste Prenaration SK-F-03910 I 

I I TOTAL I 6211 8081 01 14291 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

ERAFS l\VOLl :RSAPFS\RSDATA\ 
OU-l\PO-l45\WKMASBAL.SHT 3-3 

."- 2 0 3 8  

3% 
3/19/96, 11:00arn, Rev. No.: B 



.- 

a Pit 3 

Stream No. 

I Drying and Off-Gas Treatment Sheet1 of 2 (SK-F-03911) . J 
(tons/week) 

Stream Description Solid I Liquid I Gas 1 Total 
INPUT I I I 

. 21 4 1 Oday s t o r a g e w n a f i r  
215 10-day storage to dryer 
301 Sweepair 
303 Combustion air (Total) 
304 Natural Gas 

78 95 0 173 
626 768 0 1394 

0 0 287 287 
0 0 3039 3039 
0 0 80 80 

307 
. . -. -. -. - - - 

Cooling Air 0 0 6202 6202 
TOTAL 703 864 9609 11175 

Notes: 
1. 
2.  

1 todweek of solid components decompose or react to form gases 
706 tons/week of liquid components vaporize to form gases 

OUTPUT 
309 Furnace OG discharge 0 0 9321 9321 
312 Process OG to scrubber 13 1 994 1008 

689 156 0 846 315 Dryer product from mix 
TOTAL 702 158 10315 11175 

i 

331 
ERAFS 1\VOL1 :RSAPPS\RSDATA\ 
OU-l\PO-l45\WKMASBAL.SHT 3-4 3/19/96, 11:00am, Rev. No.: B 



Pit 3 

Removed by MEPA and HEPA 0.3 0.3 
409 OG to atmosphere 0 0 286 286 
415 Wastewater to collection tank 13 1263 0 1276 
419 Condensate to recycle tank 0 660 0 660 

1 TOTAL 13 1923 286 2222 

I Drying and Off-Gas Treatment Sheet 2 of 2 (SK-F-03956) 1 

Notes: 
1. 708 tons/week of gas are condensed to liquid 

4 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU- 1 \Po. 145\WKMASBAL.SHT 3-5 

3 3 3  

3/19/96, 11:00arn, Rev. No.: B 



. . .  

a . :  - . .  
L ’ .  * ”  

Pit 3 

506 

333 

~ ~ 

OUTPUT 
Product to Off-Site Disposal 608 86 0 695 

TOTAL 608 86 0 695 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU- ~\PO-I~S\WK?VIASBAL.S€IT 3 6  3/19/96, 11:00arn, Rev. No.: B 



Y MASS BALANCES 

PIT 4 

ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU- t\PO-t4S\WKh4ASBAL.SW 

33cl 
3/19/96. 11:00arn, Rev. No.: 6 



>-  2 0 3 8  . .  

Stream NO. 

Pit 4 

(tonslweek) 
Solids I Water1 Gas I Total Stream Description 

INPUT I I I 

I OVERAU BALANCE I 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

. , .% 

' 33$ 
a .  

ERAFSl \VOLl :RSAPPSWDATA\ 
OU-l\W-14SWKMASBAL.SHT 4-1 3/19/96. I1:Wam. Rev. No.: B 



:: . . 

~~ 

102 
103 

Pit 4 

~ ~ 

WetWaste Removal 3684 903 0 4586 
Large Debris Removal 55 13 0 68 
Water Drained from Waste 0 258 0 258 

TOTAL 3893 t220 01 5113 
I 

I Waste Retrieval SK103909 
I I (tanshmek) I 

~ 

Stream NO] Stream Description 1 Solids 1 Water1 Gas 1 Total 
I INPllT I I I I 
I ..-. - . I I I I 1 101 IDlv Waste 8 Soil Removal 1541 481 01 2001 I 

33 b 
ERAFS 1\VOLl :RSAPPS\RSDATA\ 
OU-I\PO-14fiWKMASBAL.SHT 4-2 3/19/96, 11:Wam. Rev. No.: B 



Pit 4 

Waste Preparation SK-F-03910 
I I (ta ns/wee kl I I 

Stream No. Stream Description Solids Water Gas Total 

154 46 0 200 
INPUT 

102 Wet Waste nci 

105 Large Proc. Del 

N U E :  Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted wifi these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

t;: 

r- 20 38 

. 
" 337 

ERAFSl \VOLl :RSAPPSWDATA\ 
OU-l\PO-145\WKMASBAL.SW 4-3 3/19/96, 11 :Warn, Rev. No.: B 



Notes: 
1 .  

Stream No. 

214 
215 
301 
303 

2. 
3. 

Stream Description Solid Liquid Gas Total 

1 M a y  storage to twin auger 847 176 0 1023 
10-day storage to dryer 3060 636 0 3696 
Sweepair 0 0 130 130 
Combustion air notal) 0 0 1648 1648 

INPUT 

I Drying and Off-Gas Treatment Sheet 1 of 2 (SK-F-03911) 
(tonshee k) 

304 
307 

Natural Gas' 0 0 43) 43 
Cooling Air 0 0 22581 2258 

TOTAL 3906 812 40791 8798 

309 
OUTPUT 

Furnace OG discharae 0 0 3949 3949 
312 
315 

6 tons/week of solid components decompose or react to form gases 
331 tons/week of liquid components vaporize to form gases 
Small (1 ton/week) differences are due to round-off errors 

Process OG to scrubber 90 9 467 567 
Dryer product from mix 3809 472 0 4281 

TOTAL 3900 481 4417 8798 

3 N EIUFSl\VOLl:RSAPPS\RSDATA\ 
4-4 3/19/96, I1:00am, Rev. No.: B 



Notes: 
1. 

I 

2. 

(tondweek) 

Pit 4 

41 7 Scrubber caustic supply 0 49 0 49 
TOTAL 90 1617 467 2175 

I 

312 lOG to scrubber 90 9 467 567 
416 IScrubber water make-uD 0 1559 0 1559 

409 

OUTPUT 
Removed by MEPA and HEPA 2 2 
OG to atm0SDhere 0 0 129 129 J 

41 5 
419 

Wastewater to collection tank a9 1684 0 1772 
Condensate to recycle tank 0 271 0 271 

TOTAL 90 1955 129 2175 

338 tonslweek of gas are condensed to liquid 
Small (1 todweek) differences are due to round-off errors 

ERAFSl\VOLI :RSAPPS\RSDATA\ 
OU- 1 \Po- 145\WKMASBAL.S= 4-5 

335 
3/19/96, 11:00arn, Rev. No.: B 

: ‘i 



y : c  

506 

. .  . , ,., . . . \  < 
: . 

uuirui 
Product to Off-Site Disposal 3805 510 0 4315 

TOTAL 3805 510 0 4315 

Pit 4 

* 

JiRAFSl WOLl :RSAPPS\RSDATA\ 
OU- 1\PO- ~~~\WKMASBAL.SHT 4-6 3/19/96, 11:00arn, Rev. No.: B 



7- 2 0 3 8  

WEEKLY MASS BALANCES 

PIT 5 

ERGS l\VOLI :RSAPPSWDATA\ 
OU-l\PO-I4fiWKMASBAJAHT 

3q I 
3/19/96, I I :Warn, Rev. No.: B 



:- 2 0 3 8  
Pit 5 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., dong with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

ERAFS I\VOLI :RSAPPSWDATA\ 
OU-I\PO-I4%WKMASBAL.SW 5- 1 3/19/96, 1 I :OOam. Rev. No.: B 



. .  

e 
. . 1 . .  . .  
,i .. I' 

Pit 5 

c Waste Retrieval SK-F03909 

ERAFS 1 \VOL 1 :RS APPSWD ATA\ 
OU-1\PO-145\WKMASBAL.Sm 5-2 3/19/96, 11:00am. Rev. No.: B 

e 



Pit 5 

I Waste Preparation SK-F-03910 
I '  I ftonslweekl I 
I 

Stream No.1 Stream Descrfption I Solids lWater1 Gas I Total 
INDIIT I 1 I I 

ERAFSl \VOLl :RSAPPS\RSDATA\ 
OU-I\PO-I4~WKMASBALSHT 5-3 

NOTE: Stream 212 includes derbies, small and large 
pieces or uanium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

344 
3/19/96. I I:00am. Rev. No.: B 



'9 ',.re 

PIT 5 

I Orying and Off-Gas Treatment Sheet I of 2 (SK-f-03911) 
I I i t  andweek) I 

Notes: 
1. 
2. 

705 tons/week of liquid components vaporize to form gases 
Small (1 todweek) differences are due to roundqff errors 

5 4  3/19/96, 11:OOsm. Rev. No.: .B 



I 
I INPUT 

Stream No.1 Stream Description 

a 

(tons/week) 
Solids 1 Water) Gas 1 Total 

F- 20 3 8  
L 

312 OG to scrubber 10 1 994 
416 Scrubber water make-up 0 959 0 
41 7 Scrubber caustic supply 0 1 0 

TOTAL 10 962 994 

1005 
959 

1 
1966 I 

409 
415 
419 Icondensate to recycle tank 1 01 6681 01 668 

I TOTAL 101 16691 2861 1966 

OUTPUT 
Removed by MEPA and HEPA 0.2 0.2 
OG to atmosphere 0 0 286 286 
Wastewater to collection tank 10 1001 0 1011 

Notes: 
1. 
2. 

705 tons/week of gas are condensed to liquid 
Small (1 todweek) differences are due to round+ff errors 

ERAFS l\VOLl :RSAPPSRSDATA\ 
OU-1\PO-14\WKMASBAL.Sm 5-5 3/19/96, 11:00arn. Rev. No.: B 



. .o 

I 

I INPUT 
Stream No.1 Stream Description 

. '  . .. 
L .  : ,  . . .  . .,. ,. , ' 

Pit 5 

(tonslweek) 
Solids I Water1 Gas I Total 

I I I 

I Dried Waste Blending and Loadout SK143913 1 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU- 1 \pO-145\WKMASBAL.SHT 5-6 3/19/96. 11 :OOam. Rev. No.: B 



WEEKLY MASS BALANCES 

PIT 6 

ERAFS 1 \VOL1 :RSAPPSWDATA\ 
OW- 1 \Po 14flWKMASBAL.SHT 

3 w  
3/19/96. I I:00am. Rev. No.: B 



a, 

Overall Balance 

Stream No. Stream Oesaiption Solids lLiquid I Gas 1 Total 
(tonskeek) 

INPUT I I I 

Pit 6 

9 

NOTE: Stream 212 includes derbies, small and iarge 
p i a +  or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

' 

ERAFSl\VOLl :RSAPF'SWDATA\ 
OU- 1 \PO- 145\WKMASBAL.S?IT 6-1 3/19/96, 1 I:00em, Rev. No.: B 



. '1 
. .  

.*I 

Pit 6 

-1 

ERAFSI\VOLI :RSAPPSWDATA\ 
OU-l\PO-l45\wKMAsBAL.S~ 6-2 3/19/96. 11:00am, Rev. No.: B 



Pit 6 

Stream No. 

I Waste Preparation SK-F-03910 1 
Stream Description Solids I Water( Gas 1 Total 

INPUT I I I 
101 
102 
105 

..-. - . 
Dry Waste & Soil Removal 215 65 0 279 
Wet Waste Removal 2951 868 0 3819 
Large Proc. Debris to MngY 22 6 0 28 

TOTAL 3188 938 a 4126 
I 

I I 01 4126 TOTAL 31881 9381 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

ERAFSl WOLl :RSAPPS\RSDATA\ 
OU- 1 \PO- 145\WKMASBAL.S= 6-3 

. . --..>,_. 

3/19/96, 11:00am, Rev. No.: B 



' *.- 

309 
312 
315 

I *  . .  
? *. , . Pit 6 

Furnace OG discharge 0 0 1823 1823 
Process OG to scrubber . 50 5 295 351 
Dryer product from mix 3113 311 0 3425 

TOTAL 3164 316 2119 5599 

Notes: 
1. 
2. 

6 tons/week of solid components decompose or react to form gases 
210 tons/week of liquid components volatize to form gases 

ERAFSl\VOLl :RSAFTS\RSDATA\ 
OU-l\PO-14S\WKhtASBAL.SHT 6-4 3/19/96, 11:00am, Rev. No.: B 



T- 2 0 3 8  

I 

Pit 6 

ftondweek) 

312 
416 
41 7 

Stream No./ Stream Description 1 Solid I Liquid( Gas I Total 
I INPUT I I I I ..-. - . 
OG to scrubber 50 5 295 351 
Scrubber water make-up 0 852 0 852 
Scrubber caustic supply 0 30 0 30 

TOTAL 50 887 295 1232 ~ 

I 

I OUTPUT 
I Removed bv MEPA and HEPA 1 .o 1 .o 

409 
41 5 
41 9 

Notes: 
1. 215 tons/week of gas are condensed to liquid 

OG to atmosphere 0 0 80 80 
Wastewater to collection tank 49 934 0 984 
Condensate. to recycle tank 0 168 0 168 

TOTAL 50 1102 80 1232 

P 

3c3 

ERAFS 1\VOL1 :RSAFTSWDATA\ 
OU- 1 \PO- 14S\WKMASBAL..SHT 6-5 3/19/96, 11:00am, Rev. No.: B 



_ .  
I ,  * \ . .  .... 1 .  

' ,  ) .  . ;.. , 

Pit 6 

r Dried Waste Blendina and Loadout SK-f-03913 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-l\PO-145\WKMASBAL.S~ 6-6 3/19/96, 11:00am, Rev. No.: B 
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.'I?- 2 0  38  

WEEKLY MASS BALANCES 

BURN PIT 

. .  

ERAFSI\VOLl :RSAPPSWDATA\ 
OU-lWO-14SWKMASBAL.SHT 

3 s  
3/19/96. 11:00em, Rev. No.: B 



e. 

a 

Bum Pit 

I OVERALL BALANCE 1 

I I OUTPUT I I 1 I I 

y -  2 0 3 8  

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

ERAFSl\VOLl :RSAPPS\RSDATA\ 
OU-l\PO-14~WKMASBAL.SHT BP- 1 3% 

3/19/96, I I :Warn. Rev. No.: B 



I Waste Retrieval SK-F-03909 I 

ERAFSl\VOLl :RSAPPSWDATA\ 
OW- 1 \FO-~~S\WICMASBAL.SHT BP-2 3/19/96, Il:00arn. Rev. No.: B 



Bum Pit +- 20-38  

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

ERAFSl\VOLl :RSAPPSRSDATA\ 
OU- 1 \PO-~~S\WKMASBAL.SHT BP-3 3/19/96, 11:00am, Rev. No.: w 



Stream No. 

Notes: 

(tondweek) 
Stream Description Solid I Liquid I Gas I Total 

INPUT 
~~ ~~ 

214 1 l O d a y  storage to twin auger 1 01 01 01 0 
21 5 I1 Odav storaae to drver I 28921 8041 01 3696 
301 
303 
304 

Sweepair 0 0 210 210 
Combustion air (Total) 0 0 2402 2402 
Natural Gas. 0 0 63 63 

307 Cooling Air 0 0 4053 4053 
TOJAL 2892 804 6729 10425 

1. 

309 
312 
31 5 

2. 

J 

OUTPUT 
Furnace OG discharge 0 0 6519 6519 
Process OG to scrubber 74 7 725 806 
Dryer product from mix 2818 282 0 3100 

TOTAL I 28921 2891 7243 10425 

515 tondweek of liquid components vaporize to form gases 
Small (1 todweek) differences are due to round-off errors 

BP-4 3/19/96, 11:00am, Rev. No.: B 



Bum Pit 

Stream No. Stream Description 
INPUT 

312 OG to scrubber 

(tons/week) 
Solids Water Gas Total 

74 7 725 806 
416 
417 

Scrubber water make-up 0 1280 0 1280 

TOTAL 74 1288 725 2087 
Scrubber caustic supply 0 1 0 1 

I 419 ICondensate to recvcle tank I 01 4601 01 4601 

409 
41 5 

OUTPUT 
Removed by MEPA and HEPA 3 3 
OG to atmosphere 0 0 209 209 
Wastewater to collection tank 71 1344 0 1414 

r- 2 0 3 8  

Notes: 
1. 516 tons/week of gas are condensed to liquid 

. '. 

ERAFS l\VOLl :RSAPPS\RSDATA\ 
OU- 1\PO- 14fiWKMASBAL.SHT BP-5 

3 w  
3/19/96, 11:00am, Rev. No.: B 

. .I 

* . ,  

. . (  
. n  

- .., 
. . ..- 



.**.a 
u 

Bum Pit 

I - .  

506 IProduct to Off-Site Disposal I 3213 
I TOTAL I 3213 

I I I I I I I 

. . .  
3301 01 3543 
3301 01 3543 

I I I I I I 

I OUTPUT I I I I I 

. . 

mwsi\voLi :RSAPPS\RSDATA\ 
OU- 1 \Po- 14S\WKMASBAL.SHT BP-6 3/19/96, 11:00am, Rev. No.: B 



7-  2 0  3 8  

WEEKLY MASS BALANCES 

CLEAR WELL 

ERAFS I\VOLl :RSAPPSWDATA\ 
OU-I\~145\WKMASBAL.SHT 3/19/96. 11:00am, Rev. No.: B 



Clean ell 

Stream No. 

I OVERALL BALANCE 1 
(tonslweek) 

Solids I Water! Gas I Total Stream Oescription 
INPUT 1 I I 

101 
102 
103 

_ _ _ _  - . 
Dry Waste & Soil Removal sa7 176 763 
Wet Waste Removal 240 764 1004 
Large Debris Removal 8 13 21 
Waste Water Drainage to Pit o 183 1 a3 

TOTAL a341 1136 0 1970 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along with 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

7 -  2 0 3 8  

ERAFSl\VOLl:RSAPPSWDATA\ 
OU- I\F’O-I~~\WKMASBAL.SI~T cw-1 

3 (63 
3/19/96, I1:00am, Rev. No.: B 



Stream No. 

ERAFS I\VOLl :RSAF'PSWDATA\ 
OU-I\FQ-l45\WKMASBAL.SHT 

(tonslweek) 
Solids I Water1 Gas I Total Stream Description 

INPUT I I I 

cw-2 3/19/96. I1:00am, Rev. No.: B 



i c &- 2 0  3 8  
Clearwell 

I Waste Pmparation SK-FQ3910 I 

a 

NOTE: Stream 212 includes derbies, small and large 
pieces or uranium, crop tops, etc., along witit 
the excess waste that is diverted with these 
materials during detection. In actuality, 
derbies are a small part of this stream. 

, .... 

..' .* 

.I , 

ERAFSl\VOLI :RSAPPSWDATA\ 
OU- 1 \FO-~~S\WKMASBAL.SHT cw-3 3/19/96, I I :Warn. Rev. No.: B 



h 

Stream No. 

_ -  CLPRWELL 

(tonslweek) 
Stream Description Solid I Liquid1 Gas I Total 

INPUT I I 

~~ ~ 

309 IFumace OG discharge 0 
312 Process OG to scrubber 14 
315 Dryer produd from mix 509 

TOTAL 522 

0 8727 8727 
1 994 &08 

77 0 586 
78 9721 10321 

Notes: 
1. 706 tons/week of liquid components vaporize to form gases 

a 

ERAFS 1 \VOL1 :RSAPPS\RSDATA\ 
OU-I\PO-I4SWKMASBAL.SHT cw-4 3/19/96. 11:00arn. Rev. No.: B 



c- 20 38 

Stream No. Stream Description 
INPUT 

312 OG to scrubber 
416 Scrubber water make-uo 

CLEARWELL 

(tondweek) 
Solid Liquid Gas Total 

14 1 994 1008 
0 1252 0 1252 

crubber caustic su 

Notes: 
1. 
2. 

706 tons/week of gas are condensed to liquid 
Small (1  todweek) differences are due to round-off errors 

n 

ERAFSI\VOLI :RSAPPSWDATA\ 
OU-l\W-145\WKMASBAL.SWT' cw-5 

3 67 
3/19/96, 11:@hn,  Rev. No.: B 



4. 

J 

Dried Waste Blending and Loadout SK443913 
(tons/week) 

Stream No. Stream Description Solids (Water( Gas I Total 
INPllT I I I 

Cleanveil 

. . .  

ERAFSI\VOLl :RSAPPS\RSDATA\ 
OU-I\PO-l45\WKMASBAL.SHT cw-6 

. . ... . 

3/19/96, 11:00em, Rev. No.: B 



Drawing No. 

SK-F-03909 

Revision 

E 

G SK-F-039 10 

Date 

3120196 

3120196 

SK-F-039 1 1 E 

D 

F 

SK-F-03956 

3120196 

3120196 

3120196 SK-F-03913 

SK-F-04084 

7 -  2 0 3 8  

Process Flow Diagrams 

Title 

Process 
Process Flow Diagrams 
Waste Retrieval 

Process 
Process Flow Diagrams 
Waste Preparation 

Process 
Process Flow Diagrams 
Drying & Offgas Treatment 
Sheet 1 of 2 

Process 
Process Flow Diagrams 
Drying & Offgas Treatment 
Sheet 2 of 2 

Process 
Process Flow Diagrams 
Dried Waste Blending & 
Loadout 

Process Block Flow Diagram 
OU1 Water Balance 

3120196 c I  
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PRECIPITaTioN 

// Q \\ 

SEE 

M E C H A N I C A L  E X C A V A T I O N  
iaLL p i i s i  

A/ 
K I T E S  4, 5 AND 8 

H Y D R A U L I C  W A S T E  REMOVAL 
ICON1 INGENC I OPERA1 lDNl 

t o  
(LJR I A- I0 SK-F-03911 

TO DRIER 

I ,-----J llECVCLE 

I 

" " . ... . . . . . .  . . . .  . ... . . . .  -_ - - - - . . . .  - - -  . . . . . . . . . . . . . .  . _. . . .  _ _  

I. WU.NIXERBL~~IIEHS sutn as ~ r n  E E w s  MY BE SIZE REDUCED 
ano HnwclF(; uayfo p1Q f i >  T M F E R .  REWIREO a i  THE PII SITE FOR m EFFICIENI 

2. IF WET. STICKV WASlE IS ENCCUNTEREO DvRlNt EXCAVATIGN. 
M I X I N G  OF O R I  SOILS OR CW H4TERIAL WITH 1M WASTE WILL 
BE REWIRE0 10 W E  I T  U R E  W E M L E .  

COHCEPl M Y .  I1 SWXL BE rYUUSTED AS TICE FIN& EXCAVAIID( 
PLAN IS DEVELOPED. 

4. STORNUAIER CQLECT10N RLQ PRESENT F(R THIS WfRaTlCN &SO. 

5. ~ C I P I T A T I O I  R A I E  TO THIS OPERaTlCN IS lb€ SME AS M W N  IN 

6. EXCAVAllOl 103 TI*€ PLKE K T l V l T l E S  S I ~ T A N E O V S L Y .  DEPICTED AS I F  STREWS I0I.182 ANU 

I. Excavn i i cm IS iLLmrRaiEo IN G E M ~ I Z E O  F- two as A 

STREW 111. 

7. Excavn i i cm ~~IIVITIES m a  EWIFUENI SH)WN nr BOTTM 

e. SLURRY HYWIC EEW)VW IS n C~TINGEKY MI. 

OF PIT &SO TYPICAL FOR TW OF P I I S  

IN 1M EVENT t € C W I C &  ExCAVATlON IS N O T  POSSIBLE: 

MAJOR EQUIPMENT L I S T  
lam( OUaNIIll E O U I M N T  NWE 

A 2 LONG REACH EXCAVATOR 
B 2 T R A C K - T I E  LOADER 
c I W I R U C K  
D I  
E 1  
F I  EOM CRere 
G I  SLURRT W 
H I  T I M E R  TRUCK IWIAGITITOR W DISC- PWWI 
J I  SLURRY SuRtE T W  IFUTLI(EI 
1 . 1  SLURRI SURGE 74W ffilTAToA IFUTVREI 

H I  WAIER TRUCK 6WO UICOACIIK, PUtp 

ORAINKZ WAIER COLLECTl0N S W  
waiwcE warm C a L E c r i w  PW 

L z SLURRY SUR= T A W  WBUTIREI 

(PRELIMINARY I 
I NOT FOR CONSTRUCTION I 

E ISSUED FOR EPa SWHIITM - 
ISSUEO FOR EPa su8n11~1y 
PRE-FINAL DESIW Y r n  

P R E - F l u  DESlGN 
ISSUED FOR C O C E P T W  MSlOc 
ICLIENT CUinENTS I K O R P W T E D I  c 

E ISSUE0 FOR C M E P T W  DESIGN .mr 

I l l  w a  

-, I t- I Ln 

a ISSUED FOR CMEPTW DESIW 

"1111 *o 0.11 
a m mr- -. UICICIOI II.. 0 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
It6 0l)m mmo 01 

1% W P H  KPWMWS CO. ~ PMSM WIN. ItU. - EHJIHERIHJ-XIEKE. IK 
CINCINNATI. OHIO 

m r C l  uy 
Out REMEDIATION SYSTEM DESIGN 



-e 
I 
I 

-* 
CONTlNCEHtI PILE 
17888 CY M A X I M )  

-*A - - - _ - _ _ _ _  

! 4 - - - - - - - -  
I '  
1 1  

K-F-03911 

K-F-83913 

X-F-84084 

(9(-F-83913 t 
TO BLENDlffi 

~~ 

DAIlffi W OFF-CAS lREllP€NT SWEET 1 OF 2 

ORIEO UIISTE BLEMlffi aM) LOCOOUT 

OUI WATER M M C E  

I _I?. 

n 

*IT E B R I S  PILE 

FERROUS MET& PILE 

K-F-83989 1 
LARGE PRMESSAe4E 
OEERIS 

O Y  
> 

WTERIWS NNCHT. 

> 
TO BLErn l f f i  

Sr(RE(#XO 
DEBRIS PILE 

El 

-4'WASTE PILE C2650CIl 

(REFER TO INDIVIDUAL PIT BALANCE SHEET) 

- 1 F F x 9 1 r  7 
TO BLErn IN t  
IORIER BYPASS1 

r""" UPRAP/PO- 14: 

-- 
I 8 7 

WTES 

4. THE DAYER FEE0 PILE IS M E 0  BEFORE FCRTHER PROCESSItG 
MAIERlrV FnILIffi TESTlffi IS REWWEO WITH IN CCHINC WASTE. 

I rnls STREM i m m s  O E ~ I E S . S W L  ANO LARGE PIECES OF 
W I u ) + C R l Y  IWS.EIC..ALL(+C Y l I H  T H E  EXCESS WnSTE 
OlVERTED WIIH T H S E  MAIERIALS OLRIffi OETECIIOC IN  
KIWITI. IOIIY DERBIES ARE A Y v Y L  PART OF lHlS STRE- 

MAJOR EOUIPMENT LIST 

LEGEND 

- - - - - INTERUITTENI 

IPRELIMINARYI 
NOT F O R  CONSTRUCTION 

an LSZ~FY&WwE[fI 1 T A L  

ISSCEO FOR EPA Y B H l T T I L L  

ISSIX0 FOR CONCEPTW DESICJ4 
ICLIENI COHMENIS INCORPORLTEO) 
ISSCED FOR C M E P T U I Y  DESlcN 
ICLIENT COMMENTS INCCRPORlTEOl 

E I ISSCED FOR C O M E P T W  CESlOr I l l  
-c I I-. I ur 
nu, .O W l l  

csz (L ur(yIUI0y. D l y I I D  .L. e 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
1- m m  P a a o  I, 

HE M KP- CO.. PaRyp(s WIN IK. - EffiIHERIfC-XIEKE. IK 
CINCINNATI. OHIO 

m c l  
(XI1 REMEDlATlW SYSTEM DESIGN 

- . -. - . . - . - . . . 
J 0 I 
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I M T E S  
~~ ~~ 

1. AS A CONlINCEtCY.SLURRY WILL BE FEO TO t t €  ORYER ALLoE1G I Ul lH  IIiE WASTE F R M  IME D R l E R  FEED HOOPtH. 

2. 

Q 

MAJOR EOUIPMENT LIST 
I 
I 
I 
I 
I 
I 
I 

- J  

3. 
I 

I- 

I 
I I t  1 
I NOTE 2 

1 

I A I I >. i 
I 
I 

101% CoHBUSTloN (I 
/M) EXCESS am 

NOT FOR CONSTRUCTION I ‘  I 

INDIRECT ROTARY DRYER PACKAGE 
(REFER TO INDIVIDUAL PIT BALANCE SHEETS 1 I SK-F-83913 > 

IO BLENOING 

CO2 ( I b s l k l  I 1 I I I I I I I I I I I I I I I I 
Is ( I b d h r l  1 
mi I l b r l k l  I I I I I I I I I I I I I I I 



I I 2 I 3 I 4 I 5 I 6 I 7 I a 

TBD " 
CHILLEO WATER 
W R Y  

(1 BD 1 
-------- CHILLED WATER 

I 
RETUZN - - - - - I  I 

I I 

I 
I 1 SK-F-03911 2 4 

F R M  C Y C L M  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

[SK-F-04084 416 

FRM COUECTlOv RECYCLE T W  WATER - 
T F  o ,  
STOR= T M  

4 4 10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

TO ATHOSFUERE f- 

WATER CMLECTICN 
74lU 

v 
(g+J 

(REFER TO INDIVIDUAL PIT BALANCE SHEET) 

> 
TWK 

I I ~ 2 I 3 I 4 I 5 I 6 I - .. . . . .. . .  . .  . -._ . -  .... - . .  .- --. ... .- . . 

I 
M l E S  

1. CnnsaC BED FOR l7CmN REHOVAL WOWN WITH COTlED L I S 1  
FOR FUTLRE CONSIEWl lCN OMLY. I1 IS NJl LUnSlDEREO IN T I €  
CURREHI ~ ~ I E R I A L  m M a l  B~LMES. 

2. ME41 EXCMANGERS INSl4LLED IM PARALLEL. E K M  W l I M  58'1 
OF 1% T O T A L  REWIRE0 C4PAClTV. 

)E- 

Fh-- o * -_ - 

MAJOR EOUIPMENT LIST 
y\RL: I ( u f * T I T V  I EWIPWNT N&N€ .. . _._ - 

A I CAUSTIC XRLWBER YlVENTURl N HIST ELlHlWTOR 
B 2 CFFCAS COMENYR 
C I CFFCAS RElf4TER ELECTRIC 
D 2 HEPA FILTER ION STAND BY1 
E 2 Y T S  CpdBoH BED (OM STAN0 BVIIFUTLREI 
F 2 kEP4 UlF?EFILTERS ICWE STAN0 BY1 
C 2 CFFGAS EuuUST FLyl (CNE STAND BY1 
H I CFFGdS STACK 
J I YASTEUATER TRPlNYER ThNK 
K 2 WASTEWdlER TRPlNSFER T W K  FWMP IOM Sllu9 BVl 
L 2 C W S l l C  SUPPLY PUHP 106 s 1 m  BVI 

R E F C u G t a  I m1IC lllLE 
Y-F-03911 ORYING aE0 OFF-01s TREdlWNT %ET I OF 2 

K-F-04084 I Wl WATER - W E  

NOT FOR CONSTRUCTION 

PRE-FIN& OESlW 

m 01 m- -. my(..,- 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
M m m c  mr[o or 

HE WRI K PfAMNs CO. - P/yIMNs WIN IN. - EH;It€ERlH;-SCIEKE. 1K 
CINCINNATI. OHIO 

m c 1  ur( 
OU1 REMEDIATION SYSTEM DESIGN 

ms 1.1.1.1.1.3.1 1 00-90701 1 SK-F-03956 1-0- 
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I I 2 I 3 I 4 I 5 I 6 I 7 I a 

L m E  
Nhl-PRaESSABLE 

Yc(EME0 OEERlS 
STORWE PILE 

STORaGE RAILCAR 
l 1 4 6 8 t l l  PILES LOAOlffiILlOOlffi BLENDlffi 

IALTERNATEl ------- I SK-F-03909 > 
DRY WASTEISOIL a DECON > 

OISPOsaL 

[SK-F-03%0 &&*A- El 
DRY STORAGE 

OAI WTERIAL STORAGE PILE 

SCREENlffi 
tCRae SAWLEl 

SK-F-03%0 
FWM OEBRIS 
WlNACEnENl 

J 

I SK-F-03911 ) 
FRCU T W I N  
ALUXR HIKER I 

I 
E - F S I E - >  - - - 
DRYER BYPASS 

- - - - - - - 

[REFER TO INDIVIDUAL PIT BALANCE SHEETS ) 

EAT CQl lENl  I E T U I b 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 
n 7 C C  I I I I I I I I I I I I 

FROM RECYCLE 
WATER CCLLECTON 
TANK El 

F VPRAPPIPO-I 45 

7 -  2 0  38 

...- 

I NOT FOR C O N S T R U C T I O N  I 
ISSUEO FOA EPA SLBnlTTLy. 
PRE-FINAL ESIW 
ISSLIEO FOR EPA SWMlll% 
PRE-FINAL DESlCH 
ISSUED FOR C U C E P T W  DESIGN 
ICLIENT C.onMNlS IMORPWTEOI 
ISM0 FOR C U C E P T W  OESlGN 
(CLIENT COnnENlS I K O R P W T E D l  m 

B ISUKO FOR COSEPTUIL DESIGN 

A ISSUEO FOR C U C E P T U I Y  DESIGN 
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UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECl 
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rE Wfii KPEAMNS CO. ~ PnRsows MIK IK - EffiIt€ERlN;-SCIEKE. IN 
CINClNHAl I .  OHIO 

Oul REMEDIATION SYSTEM DESIGN 
M C 1  w 

SK-F-03913 F0005 F 
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DESCRIPTION OF SITE PREPARATION ACTIVITIES e 
There are a number of site preparation activities to improve and upgrade the site. Some, such as the Site 
Improvement Plan (SIP), prepare the site for subsequent construction of the remedial facilities and others, 
such as for the on-site rail improvements, provide the final upgrades. 

1) Site ImDrovement Plan 

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: 

Site Improvement Plan Drawinas 

The following drawings are included: 
a) Site PladDemolition Plan: This drawing depicts the general improvements to the site, 

and removal of some existing utilities and monitoring wells. The major improvements 
are: 
- Site clearing and grading for the construction of the waste processing facility. 

The embankment for the new rail spur to the south end of the loadout area and 
for the west leg of the "wye" at the north side of the site. Fill from the site will 
be used for the rail embankment. 

entire OU1 process area (approximately 11 acres) and retains it for pumping to 
the Biodenitrification Surge Lagoon. The SWM is sized for a 25-year7 24-hour 
storm based on FEMP design requirements. 

hour storm, directs overflow from the SWM through two retention areas and then 
to the existing drainage ditch north of the existing rail spur. The spillway is 
sized for a 100-year, 24-hour storm. 

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 
SWM, culverts, and the subgrade for future railroad tracks' addition. 
Utilitv Plan and Profiles: These drawings show the location of subsurface utilities. The 
only subsurface utilities to be installed for the OU1 processing area are water lines for 
fire protection, and the force main from the SWM pumping station to the 
Biodenitrification Surge Lagoon. All other utilities, including natural gas, -wastewater, 

- The stormwater management pond (SWM), which collects rainwater from the 

- The storm spillway which, in the event of a storm greater than the 25-year, 24- 

b) 

c) 

a 
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and process water, will be installed in overhead pipe racks and are to be 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. 
Stormwater controls from other areas need to be maintained and kept separate from the 
proposed system to function properly. 
Borrow Area Location: This drawing shows the location where fill soil will be obtained. 
The site improvements plan work is estimated to have a borrow requirement of 
approximately 20,000 cubic yards of fill soil to complete all earthwork. Fill required for 
the on-site rail improvements would also be obtained at the same location. Geotechnical 
investigations have qualified the borrow area soils as acceptable. The excavation and 
grading in the borrow area will be planned and completed to maintain drainage, stable 
excavation slopes, and access to the borrow area. 

There are a total of 19 drawings in the SIP. 

Site lmljrovement Plan Sljecifications 

The following sections are included: 

. 

Section 01010, General Requirements 
Section 0101 1, Submittals 
Section 01012, Schedule of Drawings 
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 SWM Pond, pavements, structures, 
and roadways; trenching; fill compaction; site preparation and restoration; 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 02667, Site Water Lines, including pipe, fittings, accessories, valves, valve 
boxes, and fire hydrants for underground site water lines. 
Section 027 13, Detention Pond Liner Geomembiane, including geomembrane materials 
and installation for the SWM. 
Section 02720, Site Drainage, including outfall protection, storm drainage, catch basins, 
and manholes. 
Section 02733, Pump Station, including installation of the pump station at the SWM. 
Section 02831, Chain Link Fences. 
Section 02900, Seeding, including seed and mulch to stabilize disturbed areas, and 
maintenance of seeded areas. 
Section 03001, Concrete. 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

;al) 22 

23 

21 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

E?UFSI\VOLI :RSAPPS\RSDATA\ 
OU- 1 \PO- 14SMARI996\SlTEPLAN .E -2- 3/16/96, 9:24em, Rev. No.: E 



These 14 specifications cover all main areas of the early site improvement work. V.e  technical 
specifications and drawings in tandem with FERMCO's general construction specification identify the 
work to be performed. 

The SIP drawings presented in the following section were issued Certified for Construction, Revision 0, 
on February 14, 1996. They have been revised and ire currently undergoing a final review before 
reissue as Revision 1. Revision 1 will reflect changes made in the processing facilities as a result of 
value engineering studies. Specifications did not change and were used to purchase material to start 
construction on April 4. 

Revision 0 drawings are included in this package to avoid issuing unchecked drawings. Revision 1 will 
be issued as a supplement to this pre-final package. 

Revision 1 of the SIP drawings is expected to be issued in late March 1996 to update the package to 
include all value engineering related revisions. The SIP changes incorporated in Revision 1 affected the 
following drawings : 

e 

0 

Drawing Title 
Drawing Index 
Civil-Site Plan/ 
Demolition Plan 
Civil-Utilities Plan 
Civil-Grading Plan 
Sheet 1 of 2 
Civil-Grading Plan 
Sheet 2 of 2 
Civil Grading Sections 
Civil-Utility Profiles 
Fire Protection Line 
Civil Utility Profile 
Force Main 
Civil Utility Profile 
Culvert 
Civil Utility Profiles 
Storm Sewer 
Civil Details 
Sheet 2 of 6 
Civil Details 
Sheet 4 of 6 

Drawing No 
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The value engineering related changes inclitded the following: : 

The future remedial facilities (shown by dashed lines omthe drawings) were revised to the 
downsized facility footprint. Area was reserved on the north side of the waste preparation area 
for potential future expansion. 

Elevations were adjusted throughout the drawing set to be consistent with the latest update of the 
site topographical survey data. 

The northward relocation of the waste preparation area, accomplished during the value 
engineering activity, allowed the proposed road along the toe of the berm of the Biodenitrification 
Surge Lagoon to also be moved northward. That allowed grading changes in that area that 
eliminated 450 feet of retaining wall along the toe of the berm. 

Grades in the immediate area of the remedial facility were adjusted as necessary to be consistent 
with the reconfigured general arrangement of the facility. The blending and loadout area floor 
is 1 foot above the top of rail; the waste preparation area floor will slope from north to south 
approximately following the existing grade. 
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16 
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18 

19 

Relocation or removal of existing features (roads, monitoring wells, etc.) was reduced to be 
consistent with the downsized and reconfigured facility. 

The depth of the storm water management (SWM) basin was reduced. Also, the piping for 
discharge of the greater than 25 year storm flow was rerouted through both retention areas to the 
north of the SWM. 

A tophubgrade centerline profile was included for the railroad embankment for the west leg of 
the "wye". 

The underground piping at the low nitrate tank was called out for removal on the site demolition 
plan. 

DescriDtion of Utility Reauirements 

This document describes the provision of utilities to support the 'waste treatment process. It 
includes the few utilities with the Site Improvements Plan and also the remaining utilities that will 
be installed with the final civil, structural, and architectural package. 
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41 

-- 2 0  38 DescriDtion of On-Site Rail lmovovements 

This document describes the rail upgradesfand construction required to support the shipment of 
treated waste, including the receiving, loading, storing, and moving of full and empty railcars. 
A separate design package is being prepared for the rail system improvements work. 

A substantial part of the on-site rail improvements work is for construction of a railyard for 
temporary holding of the empty and full railcars. This new railyard will be built in the northeast 
area of the site and will consist of a series of p+rallel sidings with a total of approximately 10,OOO 
feet of storage track. 

As an initial construction activity for the railyard, 6 inches of soil will be stripped from the area 
(approximately 23 acres) and stockpiled for anticipated future disposal in the On-site Disposal 
Facility (OSDF). Also, depending on the result of real time sampling that would confirm meeting 
the Final Remediation Limit (FRL), additional soil (beyond the 6 inches) may have to be stripped 
and stockpiled. Sampling and analysis for acceptability for disposal in the OSDF and for 
confirmation of meeting FRL's will be detailed in a forthcoming Soil Remediation Project (SRP) 
Remedial Action Work Plan (RAWP) and will be performed by SRP. Management of the soil 
stockpile will be as described in the above SRP RAWP. Other aspects of soil management will 
be according to the Materials Management Plan included as Appendix A of the Excavation Plan. 

The construction of the railyard will follow the soil stripping activity. It will include the 
necessary earthwork to meet planned track grades and provide final drainage grades, ballasting, 
and the track construction. Associated drainage work of yard, track, and affected areas will also 
be performed. That design work will be included in the separate on-site rail system 
improvements package expected to be complete in May 1996. Construction of the on-site rail 
improvements is scheduled from October 1996 to May 1997. 

Off -Site Rail Uparades 

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 operational sequencing of receiving empty railcars, filling and staging them, and 
moving them off site. 
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I CERTIFIED FOR COllSTRVCIlON 
-. ~ 

'.7L v 1 m l c  R",.)U . WV'R.l,li 1 -.- -. L - . . 2 * 2 - % L .  

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

-- ~ _ _ _ _ _ _ _ _ _  

:EANALD ENVIRONMENTAL MANAGEMENT PROJECT 
Ins CIIAIUC mwmm BI 

f RALPll M. PQfiSONS C O . .  PnRSONS MAIN. IN. - EtIGINEERING-SCIEtICE. ItX 
C I NC I NN4 T I. OHIO 

pO(u(CI k*L 
OU1 REMEDIATION SYSTEM DESIGN 

SITE IMPROVEMENT 
cm.lIw lll,L 

C l V l l  



3'-0' SOUARE - 
38' HOPE BARREL 

590 

580 

570 

560 

,. . . 

( I  
! i I i- PROPOSE0 GRALlE 

E 

STORM SEWER (ST)  PROFILE REF %I 
SCALE: HOR 1'=30' w12 G118137 

VER l':Y 

ORAWING T l l l F  REF OWC NO. : 

91X-5900-G-80216 1 ORAWItIC INDEX 

41X-590~-G-00217 LEGEIIO GNO SYMBOLS 

____ 91X-5930-G-00136 1 GRADING PLAN - SHEET I OF 2 

91X-5900-G-08137 ! GRnollrG PLAN . SHEET I OF 2 

-_._-_I 91X-5900-C-110144 I OEfdlLS - SHEET Z OF 6 

- 
__ 

__ 

.s 

N 

h h 

LD 

I ._,_ 

STORM SEWER (ST) PROFILE nrF 
GUB2IZ GU813h SCALE: HOR VER 1.~5' 1.~30' 

C00137 
CERT IFlEO FOR CONSIRUC I l O N  

<.;* <* .nrrr,r % Y O , I  CIYI..I<,, 

~~- 
UNITED STATES 

DEPARTMENT OF ENERGY 

1% RALPll H. PRRSOIJS CO. - PbRSONS PARSONS MAIN. INC. . Ef~GltEERIffi-SCIENCE. INC. 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
ins MRI.N; n x p a t n  B, 

C I tJC INNAT I. OHIO 
RmSCl rrrc 

OU1 REMEDIATION SYSTEM DESIGN 
SITE IMPROVEMENT 

D R m T ,  fI1,E 

TOP OF BERM 7 

CEOMEHBRANE 
CEOHEMBRANE 
PIPE SLEEVE BOOT. 

5 x 9  2NO SHEET 60 MIL WPE 
MEMBRANE WELOEO To is1 LNER 

CEOHEMBRANE 

ELEV 56 

LINER AN0 CONCRElE 

I /  \ HIN 

MEMBRANE ANCHORING D E ' T A I L m  REF 

TOP AND BOTTOM OF SLOPE WI2 GOBI44 
N1S 

ELEVNkTION 3 
j wo5 @0-90701 1.1.1.1.1.3.1 I91X-59130- 



I I I ., I " ~ - . - . .  
I I 

IW CERIlFlEO FOR COt~SlRUCIIOt l  -_ , -- r . L  1 T - ~  

k! 

f%' 
Dm 

T Y P I C A L  GUARD P O S T  
NTS 

f 
-. GATE VALVE IN 

FIRE HYORkNT 

! ! 
! I 

CURB BOX 

GUARD P O S T  L O C A T I O N S  
NTS 

'WET TAP I N S T K L  J i l l  
-422 8 ' & ' W l l H  FLAPIGED 
OUTLET AN0 1%' TEST 
PLUG TAPPING SLEEVE OR 
SIMILAR OVER EXISTING 
WATER LINE-., 

EkIST HOPE FO-8' - , 

8 ' M K l I I . E  IRON PIPE (TYPI --/ 
8' qW ELBOW ROTATE0 TO 
TIE- IN TO 8'90' ELBOW 
(2 PLACES1 

._ CLaSS 125 OR 150 -. CLASS 125 OR 150 
FLANGE0 DUTlLE 
IRON BACK-UP RING -------, 

HOPE PIPE 
MOLDEO FLANGE 
LOAPTOR 

/ 

. .  OlJCTI1.E IRO1I OR 

\ 
. . '.. 

,' CCRBON STEEL 

I 

T R A N S I T I O N  F I T T I N G  f57 REF 

2 CEO206 
014 L)I 

F I R E  P R O T E C T I O N  T I E - I N m  REF 
GEE143 GE0l4l 

GEL1176 
NTS 

,-COTE VRLVE INDICATOR 

," SEE SPECIFICATION 02667 
POST TYPE NOtl-RISING STEM 

..: ....... 

FIRE MAIN OR 
SYSTEM RUN-IN-, 

1'-6'SOUAFf€ x E'-c' 
CONCRETE SUPPORT P A 0  J' 

F I R E  HYDRANT 
WITH GATE VALVE a REF 

111s 608143 G00141 

NOTE: FLANGE ADAPTOR'S SHALL BE USE0 AT A L L  TRAIISITIONS 
OF UNLIKE PIPING MITERIAL. 

.I.. BOX TO BE FLUSH 
RT SHWLOER 
OR PAVEMENT -, 

I-- .c / ';---CONCRETE COLLAR 
' FOR UNPLIVED AREAS 

V A L V E  BOX f67 REF 
GBB143 GO0141 L CBE206 NTS 

IIOIE: VALVE SIZE IZ'MAXIMUM 

NOTES 

1. UNLESS OTHERWISE NOTE0 A L L  MATERlaLS S W L L  CONFORM 
I O  I I I E  SIkIE Or O t l l l l  DEPAHIMENI OF IRCNSPORIATIOt l  
(00071 CONS IRLlC 1117N AI40 MA1 €RIAL S P E C l F l C A l  IOllS 
UAlEO .IANUAIIV I. lW5. 

. . -  

X-5900-G-00176 1 U l l L l T l  PROFILES - FIRE PROTECTION LINE 
X-5lQd-G-001>7 t ; ~ ~ ~ ~ ~ & F ~ T & C E  MAIN - 

I -5580-G-QO144 I DETAILS - SHEET 2 OF 6 

X-5400-G-DB05 I OETLIILS - SHEET 5 OF 6 

- -  - 
C RALPH N. PnRSONs CO. . PARSONS CIAIN. INC. - ENGINEERItG-SCIENCE. IK 

CINCII INAT I. OHIO 
WO*CI WM 

OUl REMEDIATION S I T E  IMPROVEMENT SYSTEM DESIGN 

~ 1 1 6 . a ~  niic 

I NONE 
I nmcoccurPssDrl 



I 2 I 

N O I E S  

1. UNLESS OTHERWISE NOlED OLL MAIERIALS SHALL CONFORM 
TO THE S I A l t  Or OtIIO OEPARIMENT @F IRANSPORIAIION 
101101) CONSTRUCTIW Atlfl blalERlAL SPEClf ICATIONS 
unrcti JANLIAIIY I. IW!,. 

2. TllRUST BLOCET. SIVILL BE I l I5 lALLEO O l l  ALL ELBOW BENOS. TEES 
A N 0  PLUGS ON UNDERGROUIJO PIPE 4 ItICHES A N 0  LARGER. 

2. ALL SICCL I 'LAiE t J I 0  CORRCGQTEO METAL PIPE IS IO BE CPOYY 
CllATE0.Al.L FlELO WCLOS I R E  IO fiECElVE EPOXY COATING A T  
CnMPL E 1 IrJtJ. 

4 .  U' I I -MAl  S'lALL @E PR@VIDEO 631 3:l SLOPE FOR ACCESS TO IHE 
BOT l0M OF FOND TOR CLEA!:I?IG PURPOSES. -- - -  - - 2 STAKES PER BOLE 

- -STRAY BALE 

- 
... 

I 

GOTE: BASED ON 150 PSI STAI IC PRESSURE PLUS A.W.Y.A. 
WATER IiAMMER. ALL BEWING SURFACES TO 8E 
CARRIE0 TO LWOISTUROEO GROUIIO. 

EX lS l  GRADE 

I 

c - 2 0 3 8  EXISIIIIC GRADE I-.- . -  
I 
I ....... 

NOTE; 

1. STRAW BALES TO BE USE0 WHEN NATURAL GROUND I S  

2. PLACE STRAY BALES OPPROXIHATELY PARALLEL TO 

LEVEL OR SLOPING AUAY FROM PROJECT. 

BOTTOM OF FILL SLOPE AND AROUND THE CATCH BASINS 
INLETS. 

3. S T R W  BALES SHALL BE STANDARD SIZE IB'rIB'x4B'. 

4. FOR EROSION CONTROL MAINTENANCE SEE SPECIFICAIIONS. 

I 

I % OD MIN 

TYPICAL PIPE B E D D I N G m  REF 
600144 C00141 NTS STRAW BALE BARRIER f37 REF 

v 4  mx 
G00137 

N I S  

24 'MIN-I2 'b  LARGER PIPE 
W H I N - I 0 ' b  SMALLER PIPE 

I 

PLAN - 
PLUGS 

12 '  THICK OOOT I T E l ~ I  601-07 

GEOIEXTILE FILTER F4HRIC 
OD01 ITEM 712-04. TYPE 8 -  

uuwto n u x  IYPE c UN 

TUP OF POND ... 

THRUST B L O C K S a  REF 
G00144 G00141 L G00143 

G00206 

NTS 
SEE NOTE 2 

i, 

' SUM PONn 

TEI I IJ I IEO GMI. 
AT 18' WIUlI I  

(SEE NOTE 41 - 

c 
I 

SWM POND INLET S E C T I O N a  REF 
N I S  G00144 LW0136 

,, - '  %' THICK STEEL PLaTE. SHOP WELO 
I TO RISER IWATERTIGHTISEE NOTE 3 

5HUP U t L U  M > t K  
lo '- o. -. o. .-,-, 
INVERT ELEV 565.0 ' - . S T $ /  CORRUGATIONS) 

,-- 36' CHP RISER [ANNULAR GEOMEMBRANE 

. . . . . . . . .  ELEV 568.0 !1'_CMF'-EA!REL ;. 0 0 
I I l l  

9 I CERTIFIED FOR CONSTRUCTION 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

'ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
IMP wm*c FXIPUZD m 

IE RALPH H. PWISOHS CO. - PRRSOIlS MAIN. INC. - ENGIHEEfilt~C-SCIENCE. INC 
CI NCl  NFlAT I. OHIO 

Prr(UIc1 "a 
OUI REMEOIATION SYSTEM DESIGN 

SITE IMPROVEMENT 
u2,r.a: I l l L C  

u 
'Z'HDPE -' STAINLESS 

EACH YnY' '- 

SIDE VIEW 
i EXCAVATE 9'-6' f OlAMETER 

UNDER CONCRETE BIlSE - - -  

RISER P I P E m  REF 
NTS GO0144 G00I4I  

G00177 

. . . . . . .  



I 

- 
: : 

A 

B 

C 

D 

E 

F 

NOTES 

, UNLESS OINEHYISE NOTE0 A L L  HATERIALS SHALL CONFORM 
TO THE S T A I E  OF OHIO DEPARTMENT OF IRAIISPORTATION 
(I)0011 CONSTRUCTIOI1 AN0 MATERIAL SPECIFICATIONS 
DOTE0 JANUARY I. lqq5. 

. EROSI~II comnoL BLAPKETS SIMILIR TO NORTH n u C R I c a I I  
GRCEN STRIV/COCOIlUl TYPE SC 150. .35 LOISY. OF STRAW. 
,I5 Lt1151 COCONUI.NEI SIlALL BE HEcWIYEIGHT UV 
SlN3ILIZEO TOP. oi.NO L I G I I I V E I G I I I  QOTTOM. TIIREdO SHALL 
BE CilT1011. ~IO-OEGRAOABLE. 

EXISTING--\ 
CROUNO . 

SLOPE ANGLE --- -1 

..,. Y.1 

BLANKET 

C *  

p- 
20 38 L . .?.e. .... . . - I 

NOTE; 
1. FOR DITCH INVERT ELEVATION SEE PLANS 

GRAVEL NTS R O A D a  w 5  REF LBO135 
TYPICAL SEEDED D I T C H a  REF 

GBB145 GEE136 
GEE137 

NTS 

-VARIES,! 
SEE PLAN; 

REF 0'*5 NO. ORAWING TITLE 

I VARIES ,I X-5900-X-BdZ16 I DfiAUINC IIIOEX 
EXISTING ' 
GROUND 

RAILROAD SECTION (TYP) f i  REF 
GO0145 G0Ol3F L G00137 NTS 

X-5580- \ -OUZI7 1 LEGEND NIO SYMBOLS 

- x-5900-C-O31?6 1 GRi.OItIG PLfiN - SHEET I OF 2 
X-5400-C-00137 I CROOIPIC PLLIN - SHEET 2 OF 2 

__ 
TYPICAL FLAT BOTTOM DITCH 

AND E ME RGENC Y DITCH f37 REF 
GEE145 CEO136 

GEE137 
NTS 

RR TRACK 

ZYHIN IF PIPE IS BURIED! 
L. --I 
I 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

oui REMDIATION SYSTEM DESIGN 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECl 
IWS MAIHC m(PYIC0 81 

HE RALPH H. PIWSONS CD.. PIRSONS MIN.  INC. ~ ENGIMERINC-SCIEME. IN( 
CINCINNATI. OHIO 

RlOJlCl uuc 

SITE IMPROVEMENT 

C I V I L  
DETAILS 

SHEET 3 OF 6 

O S A W  111Lt 

- PACK WITH PREFORMED 
JOINT MATERIAL TO 
CLOSE AGLINST FOREIGN 
M n T E R i m s .  BUT NOT 
TIGHTLY SEALED ( T I P  
AT EACH ENOL 

''.... M)TE: CASING PIPE W S T  -.- PROVIDE PREFORMED JOINT 
BE 4'LARCER 1101 THAN 
THE GREATEST 00 OF 
TIS CARRIER PIPE 

HATERIAL SPACERS bS REOUIREO M EXCAVATION 

PIPELINES CROSSING UNDER RR TRACKS (TYP)? REF 
Glf0l m 3 6  NTS 



I " I I I a 
NOlES 

1. UNLESS Ol I lERUlSE NOfED ALL MATERlfiLS SHALL CONFMiH 
10 TIC STATE OF OHIO DEPARTMEIIT OF TRANSPORTATION 
tUOO1) COtISIRIlCTION A l l 0  MATERIAL SPECIFICATIONS 
O A l C U  JAlIUARY I. Iq95. 

NOTES: 
1. LOCATION AND ELEVATION WHEN 

GIVEN ON THE PLANS OR PROFILE IS 
TOP CCNTER OF THE GRATE. 

BEEHIVE TYPE cnsi wotI 
GRATE. R-2564 SIMILAR GRATE At10 10 rHfiNE NEENfiH 

2. GRATING AND FRAME - THE 
OESIOI SHALL BE ESSENTIALLY THE 
SFME AND EOUALLY AS STRONG AS THE 
ONE SHOWN HEREON. 
WEIGHT OF GRATE 20 LBS MINIMUM 
WEIGHT OF FRAME: 40 LBS. 

5. OPENINGS FOR PIPES SHALL BE 00. 
+?WHEN FABRICATED OR FIELD <UT. -0 SECTION A 

SECTION THOUGH 
ANGLE FRAME 

INLET B A S I N m  REF 
NTS 600146 G00136 

tiWIJ/ 

ODOT 2-28 C A T C H  B A S I N m  REF 

N1 S G0054fi GR0136 
l%til.,/ 

FOR NOIE: c f i rcH BASINS sr-2 ANO 51-3 USE oooi 2 - 3  CATCH BASIN. c t w 1 7 n  

HEAIED FIBERGLASS REINFORCED PLASllC 

FOR MAJOR SERVICE REOUIREMENTS -< 
$PUMP S I A T I O N  ENCLOSURE COMPLETELY REMOVABLE 
. AN0 FORCE MAIN 

; .. HEATED FIBERGLASS REINFORCED PLASTIC 
6'C.I.SHUrOFF VALVE--.--, 

.' FOR ENCLOSURE MIIJOR COMPLETELY SERVICE REOUIREMENTS REMOYABLE 

-- 6'C.I. SHUTOFF VALVE 
OUlCK OISCONNECT COUPLING ' 
FOR EMERGENCY - , ",* 

tOPE ELEV 564.50 INFUJCNI INV ~Gi IdV lT ) l  12' ' 

* a !  

51 

1 - .- . ... _ _  - . -. - . . .-. = ua, 

2I/'NOM OIA. 

PUW MlCHOR 
QSSEMBLY 

?HOPE GRAVITY 
NFLUENT SEWER 

GU~OE R A I L  AND 

- -  
- .-. - 

-- 1 2 '  HOPE GRAVITY 

Wr68' DOVBLE 
ACCESS DOOR .-, 

'? n,/' IMFLUENT PIPE 
'\ . 

: CEMENT 

UETUELL 

.- .. --@ 
--CONIROL PANEL 

cnx----.-- --,--.I 

$....ELEV. 577:50 . ._ . .. 6' 0.1. DISCHARGE 

FILL MORTAR w i n  AROUND NON SHRINK INFLUENT CEMENT PIPE - -  

'~ : 
FROM .PISER PIPE, . - 

ELEV sn3.w TOP tv- WALL 
--.mM 

ELEV 576.50 PUMP ON DURING 
LEVEL onop 

,--€LEV 567.33 PUMP ON 
'(. ELEV 564.50 W I P  OFF 

. 1 .i 'PUMP I T l P l  

- ELEV 563.00 .. BOTTOM . _. 

PRECAST CONCRETE 
6'-8' INSIDE OIA 

6' 0.1. PIPE 

1 CONNECTION DEPARTMENT -OF- ENERGY 
IRNALD ENVIRONMENTAL MANAGEMENT PROJECT 

IHS I Y I A I U C  PII(P-0 B Y  

PARSONS 
SECTION 9 

NT S \ -  8 
PLAN VIEW 

W 
NOIE: PUMP SlAllON StlOUlI IS A 
GORMAN-RUPP J-SERIES. OTItER U N l l S  MAY BE 
CONSIOERED AS PROVIOEO FOR IN THE SPECIFICATIONS 

R W I I  M. PmSONS CO. . ClNClNNAT PaRMNS MAIN. 1. OHIO INC. . EffiINEERING-SCICME. IK. 

masc1 w 
OUI REMEDIATION SITE IMPROVEMENT SYSTEM DESIGN 

C I V I L  
DETAILS 

m1Iyli 111tc 

SHEET 4 OF 6 
DllC 
eI/m 

.c am 



NOlES 

1. UNLESS OltlCRWlSE NOTE0 ALL MATERIALS SHALL COtlFORM 
I O  1 i I C  51ATE OF 01110 OCPARIHENI OF 1RA:ISPORlnTlOl 

I1nlI.I) .l;.llll~~.ll~ :. 1.1'15. 
I l l ~ J C l I l  CON5It;Uil ION .11IIl b L I 1 E l l l ~ L  SPECIFIC.?llOllS 

. . .. 

&p 4ww 

@I 4 3  

B'OUCTILE IRON PIPE 1TYP)- 

'. I' VALVE PORI FOR 
DISINFECT ION ANOlOR 
TESTING. EN0 PLUG 
VALVE AT COMPLETION 

; T H R U S I  
' BLOCK ,T'?Pj@144 

(2 T I E - I N  PLACES) 10 8'98' ELBOW 
L W 9 0  ELBOW R O l A l E O  TO 

NOTE: 
FOR WET TAP INSTALL IZ'XB'OUAL 
COMPRESSION SEdL TAPPIEIG SLEEVE 
OVER EXISTING WATER LINE OR INSTALL 
1 2 '  CUTfl t lG- IN SLEEVE AND I Z ' X B '  
TAPPING TEE FOR OfiY I C P  

IB' THICK OD01 ITEM 601-07 
WMPEO ROCK TYPE C ON 
GEOTEYTILE FILTER FABRIC 
0001 ITEM 712-09. TYPE B 

PLAN 
NTS 

NORTH FIRE PROTECTION T I E - I N m  REF 
w B 6  G0idl4l 

GO0176 
NTS 

HEADWALL WITH WINGS a REF 
e 0 6  ~00136 

G00137 
G00175 
G00178 

N T S  

c 

AS?tIt?LT CONCRETE 
i . s n o n ~  ITEM WJ 

: ON IOP OF 
' 2.5'0001 I T E M  402 

WPREFORMEO FILLER 

AN0 SEALANT-- TRLFFlC - -. GfiAOE ... , I - - S A W C U T  PAVEMENT 
~ . TGEbJCH 4 FULL GEPTH 

~ I WIDTH '12' , , 

'-.- EXISTING 
PAVEMENT 

TRENCH F I L L  MATERIAL 
COMPACTED TO 95% , 
STANDARD PROCTOR 

BASE COMPdClEO 0001 3 0 4  IO 

95% S T 0  PROCTOR 

CEf iT lF lEf l  FOR CONSTRUCTION 18 I NA p4b 
. r  1 'lxo :.m 

____ 
" l U 5  .n, :.It 

UNITED STATES 
DEPARTMENT OF ENERGY 

PARSONS 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
rm DRAWIC PRLPUXD EZ 

M fiNPH H.I'AASOttS CO. - PMSON5 MAIN. INC. - ENCIHEERING-SCIENCE. INC. 
C I N C  I N N R T I .  OHIO 

1. HEAOWALL WHERE REOUIREO WILL BE 
PROVIDE0 FOR NON-SKEWEO CULVERTS 
HAVItlG A DIAMETER OR RISE OF 36 
INCHES OR LESS. 

E 

2. CONCRETE S H W L  BE CLASS 'C'. 
REINFORCING S I E E L  SHALL BE 
*5 AS SHOWN. 

OF AN INCH. 

CLEARANCE BETWEEN PIPES. 

3. CHAMFER ALL EXPOSE0 CORNERS % 

4. FOR TWIN 18' PIPES PROVIDE I ' 4 ' M l N l H U M  

p W * C I  N U  
OUI REMDlATlON SYSTEM OESIGN 

SITE IMPROVEMENT 
0p.- 11111 

l t & E l  END OUTLEr END l N L E 1  END OUTLET END 
GROOVE OR BELL UPSTREAM 

M)WNSTREW 
TONGUE OR SPIGOT 

CORRUGATED PIPE RIGIO PIPE 
EN0 TREATMENT AT HEAOWALL 

PAVEMENT REPAIR DETAIL a REF 
N I S  Gd0206 GBLII3f 

i YES i.i.i.1.1.11 j I 00-90701 ,91x-5q00-G-00ZQ6 i G0014 



a 

i 

I I I I J I 0 I 

NOTES: - 
I. BOLTS SHALL BE A S I H  A - l q 3  GR 8 7  WITH LOCK WASHERS A M )  HEAVY HEX NUTS 

ASTH L-Iq4 GR ZH. 

; ' -6 GA I E N S l O t I  WIRE IREVSEOl 
POST TOP - - . q  GAUGE COAIEO 
I T i P l  

GALV STEEL 
TENSION BANDS 14' I - . . . . . . . .  

S I E E L  PIPE BHACE / 
I. . .6 GAUGE COATED "> STEEL FABRIC BANDS. .A\ 14' MAX SPACING COPPER WIRE ITYPI  

' 6  GAUGE SPRING COIL 
COATED STEEL TENSION 
WIRE I T Y P l  IREUSE01 

6'CONC A L L  
AROUND l T l P  

PULL POSTSl --2' 

CONCRETE AT FIRST POST a i  CORNER AND 

PULL POST F E N C E m  REF 
NTS C 0 0 2 0 7  GEE135 

2. QCLI IlOLE OIAHCIER IO OE 118 INCH LAHGER THAN BOLl OlnEl t lCh.  
3. A L L  GUlOE MLIERIAL CARBON STEEL EXCEPT AS NOIEO. 

4. A L L  WELDING IO CE OOIIE PRIOR TO IIIT,TALLI1lG MLTAL PARTS f iGAl l l2 l  OUCIILC IRON PIPE 

5. EXPOSE0 CLRBON STEEL MAIERIAL IO BE PAINIEO AS FOLLOWS: 

A. PREPARE UIRFaCE IN ~~CCOROANCE WITH S I E E L  SIRUCIURES PAINTING 
COUlClL ISEFCI SP-6. 

B. PRIME ALL BARE M E l A L  NOT IN CONTACT W I T H  COtlCRETE/GROUT 
W I I H  ZINC-RICH I.EA0 FREE PRIMER. APPLY T W O  CUAlS OF EYlERlOR 
LAIEX GLOSS ENAMEL FOR THE FINISH COA1.FOLLOW SSPC PAItIT 13 
ANI) P l l N T  28. 

C L ~ ~ P  8 - 6. SCH 4 8  CS PIPE 
%' THK PL i j '  ' I N S U L A l l U N  
( T I P )  . ',. \ ! 

% :  ; r 4 REOO W O l A  BOLT ' W I T H  HEX-NUTS 

&----------- ; TO BE FIELD VERIFIED 

L.. e .  .; 

... 

t ,' 

. EX151 Colc FDDllNG 
?I TOP ELEV 588.601t l  

....... .. f . . . .  

LNCHOR WITH HEX NUTS AN0 , i I-. 6.'. .-._I SUPtoRT 
6 ' M l N  EMBEDMENT I l Y P )  -. 

SECTION 

ELEVATION 

FORCE MAIN S U P P O R T a  REF 
GI30207 G 1 W l i l  

G18177 
NTS 

FRAME AN0 COVER SIMILAR 
, TO NEENW 5-1763. 
' FOR 57-16 AN0 S l - 1 7  USE 
; BEEHIVE CRATE AN0 FRAME 
! SIMILAR TO NEENAH R-256q 

t 1 6 '  MAX MORILR -. I 

4W PRECASI BASE 
FOR 38 'ANO SMALLER PIPE 

ALTERNATE 

ODOT MH-3 MANHOLEf37 REF 
GEE287 G B B 4  

CAR,')') 
N IS  

,3 ,,--. STRAW BALE ITYPl  
b 

-~ STAKE ITYP) 

I I 

...... .59:  ____I '.-- PROPOSED GRdDE 0.D.r 2' M l N  OPENING 
IGROUT ANNULAR OPENlPlCl 

@ 0001 I I E M  304 S I L B l L l Z E D  CRUSHED AGGREGATE 12-6'COURSESl 
ON F l L I E R  fABI< IC. l l lJOl  I I E M  712.Wl. IY I 'E  D. (2) I N S I A L L  S T M W  BALE AS SlllJWN ON 0% GEWl44. 

@ GRAVEL TO BE ODOT I I E M  601.07. IYPE 0 OUHPEO 
ROCK. TOP w iow TO BE SAME AS smm BALES. 

CHECK D A M m  e 0 7  REF G00136 
NTS 

GO1137 

CONC THRUST 8LOCK - >, 

EN0 CAP C W P L I N G  '~ lEMlTH BLAIR 482 
OR EOIJALI ' .  -. 

.................. .... . .  -. 

..................... ........ .... 
... 

FOI.LOWfR FLANGE,; 
AIIO E N 0  CLP 

\ POllR CONCRETE AGAINSI  
(IN11 IS 1 llRUC0 GROIINU 

BOLTS AND NUTSjf ! 

END C A P m  REF 
N1S G k I U d 7  LO0135 

MOTE: 
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SECTION 01010 
GENERAL REQUIREMENTS 

PART 1 GENERAL 

1.1 SCOPE 

- 2 0  

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

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

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

3 8- 
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18 

19 

20 

21 

22 

23 

24 

25 

26 

D. In all cases where the term "Subcontractor" appears in 27 

these specifications, it shall be understood to refer 28 

to the Construction Contractor or Subcontractor. 29 

30 

E. In all cases where the words "Owner's Agent" ur . 31 

"Construction Manager" appear, they shall be understood 32 . to refer to FERMCO. 33 

34 

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

G. The Subcontractor shall provide written procedures for 
FERMCO's review and approval of all tests to be 

Date: 02/14/96 
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H. 

1.2 

A. 

B. 

_ _  . _ _  _ _  

performed as identified in the drawings and 
specifications. These procedures shall provide 
detailed step-by-step operations with sign-off columns 
and shall be submitted and approved prior to testing. 
Generally, all field test instruments shall have been 
calibrated, prior to use on this subcontract, by a 
calibration laboratory whose calibration equipment and 
instruments are fully traceable to National Institute 
of Science and Technology (NIST) standards. The 
Subcontractor shall maintain individual certification 
of calibration which evidences traceability to NIST 
standards for all field test instruments used on this 
subcontract. 

All work shall be accomplished in accordance with the 
following code requirements: 
1. Ohio Basic Building Code (OBBC) 199.5. 
2. Uniform Building Code (UBC) 1994. 
3. Code for Safety to Life from Fire in Buildings and 

4. A l l  other National Fire Protection Association 
Structures (NFPA 101, Life Safety Code) - 1994. 

(NFPA) Codes - A l l  inclusive, including' 1995 
revisions. 
Occupational Safety and Health Administration 
(OSHA) - 29 CFR 1910 and 29 CFR 1926. 

5. 

* 

SITE AND SCOPE 

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

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

1 . 3  LISTS OF ~ T E R I A I I S ,  M A N U F - 8  OR EQUI- 
SUPPLIEBS 

A. The listing of materials, equipment, manufacturers' 
names, or equipment suppliers in these specifications 
in no way precludes the offerer from proposing 
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alternate materials, equipment, manufacturers' names, 2038 
or equipment suppliers of any of the items to be 
furnished within the scope of these specifications, 
except where specifically precluded by these 
specifications. These lists are intended to identify 5 

be included in the offerer's proposal. It is the 7 

manufacturers' names, or equipment that is best suited 9 

for this project in combined terms of quality and 

2 

3 

4 

the types and general quality of those items that will 6 

offerer's responsibility to propose the materials, 8 

10 

11 

12 

13 

14 

A. Section 01011 has the submittal listing. Refer to Part 15 

6 and 7, Statement of Work, in the Invitation for Bid 16 

for other submittal requirements. Any s-ubmittals not 17 

in conformance with these requirements will be returned 18 

without review for correction and resubmittal: 19 

1. Assemble and submit, if required, in logically 
arranged folders, the following: 
a. A l l  instruction bulletins,- diagrams, 

20 

21 

22 
lubrication schedules, operating 23 

instructions, parts lists, and pamphlets for 24 

equipment and apparatus furnished, including 25 

procedure for lifting, handling, and n 
vendor's or manufacturer's recommended 26 

installing equipment. 
2. Submittals for equipment shall include 

3. 

manufacturer's catalog "cut sheets" or similar 
information bulletins indicating the model number 
or catalog number, ratings, size, weight, and 
performance curves and data. 
point on curves and tabular data for each piece of 
equipment that curves or data represent. 
Submit wiring diagrams or connection diagrams for 
equipment items, accompanied by adequately defined 

Indicate operating 

28 

29 

30 

31 

32 

33 

34 

35 

36 

n 
symbols list. Schematic and wiring diagrams must 38 

39 be prepared in accordance with ANSI/IEEE 
Publication Y32E, "Electrical and Electronics 40 

Graphics Symbols and Reference Designations." 41 

Individual 8-1/21 by 11-inch elementary and wiring 42 

drawings are no!: acceptable. 43 
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4. 

5 .  

6. 

7 .  

8 .  

9. 

10. 

11. 

Indicate all performance data, construction 
material finishes, and modifications to 
manufacturer's standard.design specified. 
Locate tednation points for all required 
external wiring. 
Indicate roughing-in, foundation, and support 
point dimensions. 
Submit written test procedures for all required 
testing. Include criteria for acceptable 
performance. Submit test reports after completion 
of tests. 
Submit Material Safety Data Sheets (MSDSs), if 
required, for all cutting oils, caulks, sealants, 
lubricants, paints, etc., and all other similar 
compounds. 
The A/E Subcontractor's review of such submittals 
shall not relieve the Subcontractor from any 
responsibility for deviations from contract 
drawings or specifications, unless the 
Subcontractor has in writing called the A/E 
Subcontractor's attention to such deviations at 
the time of submission, nor shall it relieve the 
Subcontractor from responsibility for errors of 
any sort in the submittals nor from responsibility 
for the proper fitting and construction of the 
work. 
Submittals will be reviewed with respect to such 
factors as quality of draftsmanship, legibility, 
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. 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. 
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1.5 

A. 

1.6 

A. 

B. 

Date: 
Rev. : 

12. 

13. 

. .. 

5.. _. * 
: '7 -. . .  

i .  I . -' 

> -  20  38  
When submittalk are found to be satisfactory-with 
respect to the a b w e  factors iPnd within the scope 
of the review outlined above, they will be 
returned by FERMCO to the Subcontractor bearing 
certificate attachment permitting the 
Subcontractor to employ them in the furtherance of 
the Subcontractor's work under the contract, but 
only with the express understanding that such 
permission shall not relieve the Subcontractor of 
the responsibilities for the full performance of 
the work required under the contract in 
conformance with the contract documents governing 
such performance, nor for any other deficiencies 
in the submittals such as inaccuracies, 
discrepancies, omissions, interferences in the 
work itself, or with the work of other 
contractors, whether or not such deficiencies were 
observed or noted in the course of the review of 
the shop drawings. 
The Subcontractor shall verify all field 
dimensions required for shop drawings. 

REFERENCES 

The publications listed in the the technical 
specifications form part of this specification. Each 
publication shall be the latest revision and addendum 
in effect at the time of issue of contract and of 
issue of the specification unless notified otherwise. 
Except as modified herein or the details of the 
drawings, work included in this specification shall 
conf o m  to the applicable provisions of these 
publications. 

OPERATING'MANUALS AND SPARE PARTS LISTS 

Copies of manufacturers 
shall be submitted prior to the shipment of any item of 
equipment. 

recommended spare parts list 

An Installation, Operation, and Maintenance (IOM) 
Manual shall be prepared so as to provide opthum 
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C. 

D. 

E. 

1 . 7  

A. 

Date: 
Rev. : 

mh 

operation and maintenance of the equipment and systems 
being furnished. . 
The cover of the IOM Manual shall include the following 
information: 
1. Project Title - 
3. A/E Subcontractor - PARSONS. 
4. Construction Manager - FERMCO. 
5. Subcontractor (Name of Subcontractor, if any). 

2 .  WBS NO. - 

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

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

General: The technical specifications are of the 
abbreviated, simplified, or streamlined type and 
include incomplete sentences. Omissions of words or 
phrases such as "the contractor shall," "in conformity 
therewith, " "shall be, " "as noted on the drawings, 
"according to the plans," na,n "the," and "al l"  are 
intentional. Omitted words or phrases shall be 
supplied by inference in the same manner as they are 
when a "note" occurs on the drawings. 
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The Subcontractor shall provide all items, articles, 
materials, operations, or methods listed, mentioned, or 
scheduled either on the drawings, or specified herein, 
or both, including all labor, materials, equipment, and 
incidentals necessary and required for their completion 
and installation. 

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

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

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

subsection (e.g., Article 2.1) 

Such separations, 

B. Definitions: Certain terms and words as used 
throughout the specifications shall be defined as 
follows, unless otherwise particularly specified: 
1. 

2. 

3. 

4. 

5 .  

6 .  

".Provide : Furnish and install, complete, in 

"Indicated": As shown on the drawings and/or 

"Directed, 
"Authorized," 
"Permitted": Shall be as directed, authorized, 

"Selected": Shall be as selected by the 

"Satisfactory, 
"Acceptable": Satisfactory or acceptable to 

"Necessary, " ,  

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

for the intended purpose as 
determined by FERMCO. 

place. 

specified. 

or permitted by FERMCO. 

A-E/Subcontractor or FERMCO. 

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

1.8 ABBREVIATIONS FOR R E m c E D  STANDARDS AND 
SPECIFICATIONS 

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

ACI 
ADC 
AGC 

AISC 

AIS1 
MCA . . 

ANSI 

APA 
API 
ARI 

ASCE 
AS= 

ASME 

ASTM 

AWS 
AWWA 
CFR 
DHI 
FGMA 
FM 
GA 

&&rev- 
AAsm American Association of State 

Highway and Transportation 
Officials. 
American Concrete Institute 
Air Diffusion Council 
Associated General Contractors of 
America 
American Institute oi Steel 
Construction 
American Iron and Steel Institute 
Air Movement and Control 
Association 
American National Standards 
Institute 
American Plywood Association 
American Petroleum Institute 
Air Conditioning and Refrigeration 
Ins ti tute 
American Society of Civil Engineers 
American Society of Heating, 
Refrigerating, and Air Conditioning 
Engineers 
American Society of Mechanical 
Engineers 
American Society for Testing and 
Materials 
American Welding Society 

Code of Federal Regulations 
Door and Hardware Institute 
Flat Glass Marketing Association 
Factory Mutual System 
Gypsum Association 

. American Water Works Association 

Date: 02/14/96 
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Abbreviation 

ICBO 

IEEE 

IMIAC 

MBMA 

NAAMM 

NCMA 

NEC 
NEMA 

NFPA 

- 

NIST 
- 
NPCA 

ODOT 
PCA 
PCI 
PDCA 

Authority 

fp- 

- 1  - 

20  38 

International Conference of 
Building Officials 
Institute of Electrical and 
Electronics Engineers 
International Masonry Industry A l l -  
Weather Council 
Metal Building Manufacturers 
Association 
Natiorial Association of 
Architectural Metal Manufacturers 
National Concrete Masonry 
Association 
National Electrical Code 
National Electrical Manufacturers 
Association 
National Fire Protection 
Association 
National Institute of Science and 
Technology 
National Paint and Coatings 
Association 
Ohio Department of Transportation 
Portland Cement Association 
Prestressed Concrete Institute 
Painting and Decorating Contractors 
of America 
United States Department of 
Commerce, Voluntary Products 
Standards 
Steel Deck Institute 
Steel Door Institute 
Sealed Insulating Glass 
Manufacturers Association 
Steel Joist Institute 
Sheet Metal and Air Conditioning 
Contractors National Association 
Steel Structures Painting Council 
Underwriters Laboratories, Inc. 

OF SECTION 

2/9/%,530pm 

PS 

SDI 
SDI 
SIGMA 

SJI 
SMACNA 

END 
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SECTION 01011. 
SUBMITTALS 

A. Submittal Requirements: Submittals required include 
drawings and/or data for all items listed below. 
1. "AA" designates that items marked are special 

2. "BB" designates that shop drawings are required. 
3. 
4. "DD" designates that Material Certificates are 

5. "EE" designates that Certificates of Conformance 

6. 'IFFn designates that engineering calculations are 

7. "GG" designates that spare parts list is required. 
8. "HH" designates that installation, operation, and 

maintenance manuals (IOMs) are required. 
9. I'II'' indicates that manufacturer's material safety 

data sheets (MSDSs) are required. 
"JJ" indicates that wiring diagrams for power, 
signal, and control wiring are required. 

witnessed by FERMCO, are required. 

requirements. 

"CC" designates that catalog cuts are required. 

required. 

are required. 

required. 

10. t lKKf l  indicates that tests, which are to be 

11. "LL" indicates that test reports are required. 

B. See attached sheets for submittal schedules. 

END OF SECTION 
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Rev.: 0 RE: AS 1 of 1 ERA/WPRAP/PO-145 4 33 

w 



2 0  3 8  

d o  z 

.. .. 



a 



o m  

.. . ,. . ___..- 



SECTION 01012 .. 
SCHEDULE OF DRAWINGS . 

1.1 DRAWINGS 

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

Drawina Number; 

1. 91X-5900-X-00215 
2. 91X-5900-X-00216 
3. 91X-5900-X-00217 
4. 91X-5900-G-00135 
5. 91X-5900-G-00141 
6. 91X-5900-G-00136 
7. 91X-5900-G-00137 
8. 91X-5900-G-00175 
9. 91X-5900-G-00176 

10. 91X-5900-G-00177 

11. 91X-5900-G-00178 
12. 91X-5900-G-00212 

13. 91X-5900-G-00143 
14. 91X-5900-G-00144 
15. 91X-5900-G-00145 
16. 91X-5900-G-00146 
17. 91X-5900-G-00206 
18. 91X-5900-G-00207 
19. 91X-5900-G-00214 

Drawina Title 

Project Title Sheet 
Drawing Index 

Civil - Site Plan/Demolition Plan 
Civil - Utility Plan 
Civil - Grading Plan - Sheet 1 of 2 
Civil - Grading Plan - Sheet 2 of 2 
Civil - Grading Sections 
Civil - Utility Profile - Fire 
Protection Line 
Civil - Utility Profile - Force 
Main 
Civil - Utility Profile - Culvert 
Civil - Utility Profiles - Storm 
Sewer 
Civil - Details - Sheet 1 of 6 
Civil - Details - Sheet 2 of 6 
Civil - Details - Sheet 3 of 6 
Civil - Details - Sheet 4 of 6 
Civil - Details - Sheet 5 of 6 
Civil - Details - Sheet 6 of 6 
Civil - Borrow Area Location 

_ _ _  Legend and Symbols 

END OF SECTION 
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a SECTION 02110 
SITE CLEARING 

1 
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24 

23 

26 

27 

28 

29 

30 

31 

32 . 
33 

34 

35. 

36 

n 
38 

39 

40 

41 

42 

PART 1 

1.1 

GENERAL 

‘ SECTION INCLUDES 

Removal of surface debris. 
- 

. .  

A. 

Clearing of site plant life and grass, where it affects 
construction only. 

B. 

C. Removal of fencing. 

Removal of only designated underground and aboveground 
utilities. 

Topsoil excavation. 

D. 

E. 

1.2 RELATED SECTIONS 

REFERENCE DRAWINGS 

__ 
Section 01010 - 

Section 01011 - 

Section 02200 - 

Section 02270 - 

Section 02831 - 

General Requirements. A. 

Submittals. B. 

Earthwork. C. 

D. 

E. 

1 . 3  

Control. Slope Protection and Erosion 

Chain Link Fences and Gates. 

See Section 01012 for the Schedule of Drawings. 

QUALITY ASSURANCE P R O G M  

A. 

1.4 

A. Subcontractor shdll use proper equipment to execute the 
.work to conform to these specifications. 

. Date: 
Rev. : 

02/14/96 
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PART 2 

PART 3 

3 . 1  

A. 

3 . 2  

A. 

B. 

C. 

D. 

- . -  . -  

PRODUCTS 

Not used. 

EXECUTION 

PREPARATION 

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

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

execution of work. Obtain written approval of 
clearing limits from FERMCO. 
Remove trees and shrubs within marked areas 
indicated. 

subsoil. 

the satisfaction of FERMCO. 

2. 

3. Clear undergrowth and dead wood without disturbing 

4'. Provide dust control using clean, potable water to 

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 fence in a tied 
roll, and stack posts in a neat pile at location 
on site determined by FERMCO. 

Utilities: 
1. Verify that all utilities to be removed have been 

properly isolated and drained prior to removal. 

Topsoil Excawtion: 
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. 

' Date: 02/14/96 
Rev.: 0 RE: YA 
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3 . 3  :::a 
A .  

B. 

C. 

D. 

PROTECTION 
2 0  3 8  

1 

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

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

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

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

KND OF SECTION 

oY09417 
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PART 1 

1.1 

A .  

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

1.2 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Date : 
Rev. : 

SECTION 0220b 
EARTHWORK 

- 20 381 

GENERAL 

SECTION INCLUDES 

Excavating for retaining walls and grading activities 
for the stormwater management pond. 

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 existing utilities. 

REIATED SECTIONS 

Section 01010 - 
Section 01011 - 
Section 02110 - 
Section 02270 - 
Section 02300 - 

Section 0266': - 
Section 0272Cl - 

02/14/96 
0 RE: YA 

General Requirements. 

Submittals 

Site Clearing. 

Erosion Control. 

Boring and Jacking. 

Site Water Lines. 

Site Drainage. 

2 

3 

4 

5 

6 

7 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
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22 

23 

24 
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B. 

C. 

REwaKNcE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

State of Ohio, Department of Transportation 10DOT): 
1. Construction and Material Specifications, January 

1, 1995. Except as supplemented or otherwise 
modified herein and/or shown on the construction 
drawings, the entire work under this section shall 
be in compliance with the provisions of ODOT. 

American 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). 

2. ASTM D422-63 

3. ASTM 0698-91 

4. ASTM D1556-90 

5. ASTM D2487-93 

American Society for Testing and Materials (ASTM):  
1. ASTM C136-93 Standard Test Methoa 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). 

(12,400 ft-lbf/ft [600 kN- 
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D. 

1.5 

A .  

B. 

1.6 

A .  

B. 

C. 

Date: 
Rev. : 

6. ASTM D2922-91 . 

7. ASTM D3017-88 

8. ASTM D1557-91 

9. ASTM D4318-93 

Standard Test Methods for 
Density of Soil and Soil- 

1 

2 

Aggregate in Place by Nuclear '3 

Methods (Shallow Depth). 4 

Standard Test Method for Water 5 

Place by Nuclear Methods 7 

(AASHTO T2'39). 9 

Test Method for Laboratory IO 

Compaction Characteristics of 11 

Soil Using Modified Effort 12 

Content of Soil and Rock in 6 

(Shallow Depth) (R i993) 8 

(56,000 ft lbf/ft [2,700 kN- 13 

m / m l )  . 14 

Standard Test Method for 15 

Liquid Limit, Plastic Limit, 16 

and Plasticity Index of Soils. 17 

18 

Occupational Safety and Health Administration, Labor, 19 

Code of Federal Regulations (CFR) : 
1. 29 CFR 1926.650, Subpart P - Excavations. 

S Y S m  DESCRIPTION 

20 

21 

22 

23 

24 

This section involves work which requires earthwork, 25 

excavation, hauling, stockpiling, backfilling, and 26 

compaction relating to the retai'ning walls, water line, n 
storm sewer, and pump station. 28 

29 

Definitions 30 

1. Utility: Any buried pipe, conduit, or cable. 31 

32 

SUBXITTALS 

Provide submittals per Section 01011. 

33 

34 

35 

36 

Materials Source: S u b m i i  name of imported materials 37 

suppliers. Change of source requires FERMCO's 38 

approval. 39 

40 

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

4? 

4 '  

4 3 
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D. Accurately record actual locations of utilities (i.e., 
burie‘d pipe, conduit, or cable) remaining, by 
horizontal dimensions, elevations or inverts, and slope 
gradients. Submit information on as-built drawings. 

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

F. Dewatering plan shall be submitted to and approved by 
FERMCO prior to dewatering activities. 

1.7 QUALITY ASsvRlwcE PROGRAM 

A. Verify that the existing utilities are as shown on 
drawings, and resolve any differences or. conflicts with 
proposed work prior t.0 excavating. 

B. 

C. 

D. 

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. 

The Subcontractor shall arrange and pay for an as-built 
survey of as-completed conditions (showing locations of 
PTvs, fire hydrants, pipe sizes, bends, and top of pipe 
elevations). An as-built site, utility, and grading 
plan shall be submitted to FERMCO. 

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

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

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

Date: 02/14/96 
Rev.: 3 RE: YA 
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@ PA6LT 2 

. .  

2.1 

S i e v e  Size P e r c e n t  P a s s i n g  

Nu. 4 90-100 
No. 50. 7-40 

No. 200 0-10 

.A. 

2.2 

A. 

7 

PRODUCTS "- 20 38 

BQUIPslKNT 

The Subcontractor shall supply all proper equipment 
necessary for the timely execution of the work, in the 
requisite numbers, sizes, and capacities: 

MATERIALS 

- 
Fill Materials 
1. 

2. 

3. 

4. 

ODOT Item 703 - Aggregate: Crushed stone; shall 
conform to AASHTO M43, size number 57, and within 
the following limits: 

Sieve Size Perce nt Paminq 
1-1/2 inches 100 
1 inch 95 to 100 
1/2 25 to 60 
Number 4 0 to 10 
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. 
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: 

- 

Date: 02/14/96 
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B. 

C. 

PART 3 

3.1 

A. 

3 . 2  

A. 

B. 

C. 

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 ASTM 
D2487 Group Symbol OH. When feasible, topsoil shall be 
salvaged from the work area and stockpiled for re-use. 

EXECUTION 

FIELD CONDITIONS 

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. 

PREPARATION 

Identify required lines, levels, contours, and datum. 
Identify location and elevation of existing utilities 
prior to construction or fabrication of materials. 

Excavation 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, stnxtures, 
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 marLerials 
and compact to density equal to or greater than 

3 -  
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D. 

E. 

F. 

G. 

H. 

I. 

J. 

H. 

L. 

Date: 
Rev. : 

:- 2 0 3 8  
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 maximurn 
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 
than requirements for subsequent backfill material, at 
no additional cost to FERMCO. 

Correct unauthorized excavation at no cost to FERMCO. 

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

Filling and Backfilling 
1. Backfill areas to contours and elevations shown. 

Backfill trenches to final elevations. Use 
unfrozen and unsaturated materials. 

2. Granular Fill Type A3: Place and compact 
materials in, continuous layers not exceeding 8 
inches loose lift. 

material in continuous layers not exceeding 8 
inches loose lift. 

3. Soil Fill Type S1 or S2: Place and compact 

02/14/96 
0 RE: YA 
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. -  

4. 

5. 

' 6 .  

7 .  

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 
Proctor density) . 
Backfill systematically as early as possible to 
allow maximum time for natural settlement. Do not 
backfill over porous, wet, frozen, or 
spongy/unauitable subgrade surfaces. 
Unsatisfactory substrate: 
a. Where unsatisfactory subsurface conditions 

(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. 

M. Clean up and restore areas disturbed by and during 
construction operations and/or occupied by 
Subcontractor's temporary facilities. 

N. Excess deb+, waste generated, and contaminated 
material encountered 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. 

0. Dust Control: Provide dust control using potable 
water. 

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

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

2. 

Date: 02/14/96 
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Q. 

R. 

S. 

T. 

Date: 
Rev. : 

Topsoil Excavation: 
I. Excavat3 topsoil and stockpile clean topsoil in 

the area designated by FERMCO. 

02270 for erosion control measures. 
2. Protect stockpile from erosion. Refer to Section 

Trenching: 
1. Cut trenches sufficiently wide to enable 

2. Hand-trim excavation and leave free of loose- 

3. 

4. Backfill trenches to required contours and 

5. Install trace wire as indicated in Section 02667. 

installation of utilities and allow inspection. 

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

elevations. 

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

construction operations and/or occupied by the 
Contractor's temporary facilities. Place a 
minimum of a 4 inches of compacted topsoil onall 
such areas prior to final acceptance of the 
project by FERMCO. 
Prepare subsoil to eliminate uneven areas and low 
spots. Maintain lines, levels, profiles, and 
contours. Make changes in grade gradual. Blend 
slope into level areas. 

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

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

2. 

with positive drainage, ready to be seeded. 

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

designated by FERMCO. 
2. 'Separate differing materials with dividzrs, or 

stockpile apart to prevent mixing. 
3. Direct surface water away from stockpile site to 

prevent erosion 31: deterioration of materials. 
Prevent silt migration at the stockpile perimeter. 

02/14/96 32200 WBS NO.: 1.1.1.1.1.3.1 
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3 . 3  

A. 

B. 

C. 

D. 

4. Provide stormwater runoff controls at pile to 
prevent settlement from leaving stockpile area. 

QUALITY CONTROL 

The Subcontractor shall coordinate and pay for all 
field quality control related to soils compaction 
testing . 
Laboratory Tests: 
be completed for each sample of soil materials of each 
type of soil to be used for.fil1. 
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 

with ASTM D698. 
3. Liquid-limit, plastic-limit, and plasticity-index 

in accordance with ASTM D4318. 

The following laboratory tests shall 

A sample shall be 
- 

Frequency of Tests: 
1. Frequency of in-place density testing performed in 

accordance with ASTM D1556, ASTM D1557, ASTM 
D2922, or ASTM D3017 shell 2; 25;rlhever of the 
following requires tne greatest numar OL L = ~ ~ Y .  

a. Once each day of work of filling and 
backfilling. 

b. Once every layer of fill. 
c. Once every 100 cubic yards of fill. 
d. 
e. 

Once every 20 cubic yards of backfilling. 
Every 1,000 square feet under gravel pad and 
concrete. 

Compaction testing will be pertom& i& accor-ze wltn 

‘p2922, and ASTM D3017. 
ASTM C136, ASTM D1556, ASTM D1557, ASTM D698, ASTM 

.B. 1: tests indicate that work does not meet specified 
requirements, r&we work, replace, compact, and 
retest. 

If, during the course of the project a source of supply 
is changed or FERESCO determines that the 

1 
$ 1  

i a  - F. 

\ 
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_ _ _ _ _ ~  

Under concrete slabs, footings, 
trenches, fill, and all others 

.--. 

95 percent Standard Proctor 
(ASTM D698) 

7 - 2 Q 3 8  
characteristics of the haterials change or have varied, 1 

2 

3 

. then the applicable testing shall be repeated. 

G. A l l  inspection and field test reports shall be filed 4 

with FERMCO within 7 days after fill has been compacted 5 

and tested. 6 

'I 

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

I: Tolerances 
1. Grading and Filling: i1 inch of indicated finish 

subgrade. 

J. Compaction Requirements 
1. Minimum Compaction Requirement: 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

II Location I Required Compaction II 

K. Proof Rolling: The existing subgrade that is to 
receive structural fill shall be proof rolled to 
identify soft areas. Proof rolling shall be by 
pneumatic-tired vehicle with a minimum loaded weight of 
20 tons. 

3 . 4  CLEANING 

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

KHD OF SECTION 
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SECTION 02270 
EROSION CONTROL 

PART 1 GENgRAL 

1.1 SECTION INCLUDES 

B. 

1.2 

A. 

A. 

B. 

C. 

D. 

E. 

1 . 3  

A. 

1.4 

A. 

1 

2 

3 

4 

5 

+-  20 38 

Soil erosion and sedimentation control for areas of the 
Subcontractor's work area which are graded or disturbed 

* a s  a part of the contract work. 

Maintenance and removal of all temporary erosion 
control facilities. 

RELATED SECTIONS 

Section 01010 - General Requirements. 
Section 01011 - Submittals. 
Section 02110 - Site Clearing. 

Section 02200 - Earthwork. 

Section 02900 - Soil Preparation and Seeding. 

REFEIZKNCE DRMINGS 

See Section 01012 f o r  the Schedule of Drawings. 

6LgFBREXCBS 

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

1, 1995. 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. 

2. Standard Construction Drawings. 

B. Occupational Safety and Health Administration (OSHA) : 
1. 29 CFR 1910.1200 Hazard Communication Standard. 
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A .  The Subcontractor shall have full responsibility for 
construction, maintenance, and removal of temporary 
erosion control measures. . 

B. 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. 

1.6 

A. 

B. 

C. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Material Safety Data Sheet (MSDS): MSDSp 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. 

1 . 7  QUALITY AS- PROGRAM 

A. Subcontractor shall inspect sediment control measures 
periodically and after each rain exceeding 0.25 inches 
to evaluate the effectiveness of the control measures. 

1.8 DELIVERY, STORZE, AND HANDLING 

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

Date: 02/14/96 q 5 - h  0 RE: Y A  
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PART 2 

2.1 

A. 

B. 

C. 

D. 

E. 

PART 3 

3.1 

A. 

2 0 3 8  .\. 

PRODUCTS 

XATERIALS 

Bales: Hay or straw bales shall be reasonably free of 
weed seed and such foreign &aterials 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: 
601.04. 

Riprap shall meet the requirements of ODOT 

.. 
Filter Fabric: Spunbound 7.5 oz/sy. 

gl tECuTIO# 

FIELD CONDITIONS 

Protective Measures 
1. 

2. Berms and Diversion Ditches: Miscellaneous berms 

Construct protective devices as specified herein, 
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 

c. Filter fabric shall be placed under all . 

prevent overflowing. 

suspended matter, as required. 

riprap (stone apron). 
3. Silt Barriers: Conform to requirements on the 

4. Stockpile areas for soil materials shall also be 

5. 

construction drawings. 

protected from erosion within 30 days. 
Prior to any earth moving as specified in Section 
02200 of this specification package, straw bales 
shall be installed around the perimeter of the 
work zone and around existing catch basins. 
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3 . 2  

A. 

3 . 3  

A. 

B. 

3 . 4  

A. 

3 . 5  

A. 

QUA~JITP CONTROL 

The Subcontractor shall clean out, maintain, and adjust 
sediment control measures as directed by FERMCO to 
prevent sediment from leaving the work zone. 

ADJUSTING 

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. 

Removal of Temporary Erosion Control Facilities 
1. Erosion control facilities shall be removed at the 

direction of FERMCO after the disturbed areas are 
stabilized w.ith grass or rock. 

CLEANING 

Remove and manage debris and excess materials in 
accordance with the Subcontract, Part 6, Scope of Work. 

PROTZCTIOS 

Utili ties 
1. Existing underground utilities shall be identified 

and marked by the Subcontractor prior to any work 
in the contract area. 
Existing catch basins and draiy are to be 
protected by sediment control measures prior to 
any earth work. 

2. 

END OF SECTION 

Date: 02/14/96 4 6  Rev.: 0 RE: YA 
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PART 1 

1.1 

A. 

B. 

C. 

D. 

1.2 

A. 

B. 

C. 

D. 

1.3 

A. 

Date: 
Rev. : 

SECTION 02300 
BORING AND JACKING 

GENERAL 

SECTION INCLUDES 

Installation of stormwater pipeline and fire water 
pipeline underneath railroad tracks. 

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. 

Backfill: Excavated material or other earth materials 
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 01011 - Submittals. 

Section 02200 - Earthwork. 

Section 02270 - Erosion Control. 

REFERENCE DRAWINGS 

See'Section 01012 for the Schedule of Drawings. 
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A. American Society for Testing and Materials ( A S T M ) ,  Annual 
Book of Standards: 
1. ASTM A139-90 Standard Specifications for 

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

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

1.5 SYSTEM DESCRIPTION 

A. This section involves work which requires earthwork, 
excavation, hauling, stockpiling, backfilling, and 
compaction relating to the boring and jacking for 
,stormwater pipeline and fire water pipelines. 

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

1.6 SUBMITTALS 

A. Provide submittals as required by Section 01011. 

' 1.7 SEQWNCING/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 
spiral or straight seam welded steel pipe 
conforming to ASTM A139, Grade B, with a minimum 
wall thickness of 0.312 inches. 
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- 2 0 3 8  @ PART 3 EXECU!CS'ON 

3 . 1  

A. 

B. 

3 . 2  

A. 

B. 

C. 

D. 

E. 

F. 

Date: 
Rev. : 

FIELD CONDITIONS 

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. 

Location of underground utilities based on information 
provided by the Facilities Manager. 
aware that utilities may exist which are not shown on the 
construction drawings. 
of all utilities before construction. 

Contractor shall be 

Contractor shall verify location 

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

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. 

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. 

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

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

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

02/14/96 
0 RE: YA 

02300 WBS No.: 1.1.1.1.3.1 
3 of 4 ERA/WPRAP/PO-145 

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 

2a 

29 

30 

31 

32 

33 

34 

35 

36 

37 

3a 

39 

40 

41 

. 42 

43 

'c 



P 

4fi 

H. 

I. 

J. 

K. 

3 . 2  

A. 

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. Backfilling 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. 

PROTECTION 

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

3.3 CLEXNING 

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

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 02667 
SITE WATER LINES 

A. Pipe, fittings, and accessories for underground fire 
water line. 

B. Valves, valve boxes, fire hydrants, and pipe detector 
tape. 

C. Testing and reporting results. 

D. Insulation. 

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

B. Section 01011 - Submittals 

C. Section 02200 - Earthwork. 
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1 . 3  REFERENCE DRAWINGS 27 

20 

A. See Section 01012 for the Schedule of Drawings. 29 

30 

1.4 REFERENCES 31 

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. 

3. AWWA C151/A21.51-91 Ductile-Iron Pipe, 

4 .  AWWA C500-93 Metal-Seated Gate Va1ve.s for 

32 
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AWWA C600-93 Installation of 
Water Mains and 
Appurtenances. 

Ductile-Iron 
Their 

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

7. AWWA C502-85 Dry Barrel Fire Hydrant 

B. 

C. 

D. 

E. 

1.5 

A. 

1.6 

A. 

B. 

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. 
Standard specification for 
pipe, steel, black and hot- 
dipped, zinc-cqated welded and 
seamless. 

2. ASTM A53-95 

American Concrete Institute (ACI) : 
1. ACI 318/318R Building Code Requirements for 

Rev. 92 Reinforced Concrete. 

Underwriters Laboratories, Inc. (UL) : 
1. UL246 UL standards for safety 

hydrants for Fire Protection 
Service, Seventh Edition. 

National Fire Protection Association (NFPA) : 
1. NFPA 

SUBWTTALS 

24-95 Standard f o r  the Installation 
of Private Fire Mains and the 
Appurtenances. 

Submittals shall be in accordance with Section 01011. 

QUALITY ASSURANCE PROGRAM 

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

The SubcontractoE shall arrange and pay for an as-built 
survey of as-completed conditions (showing locations of 

02/14/96 02667 WBS No.: 1.1.1.1.1.3.1 
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20  38 
PIVs, fire hydrants, pipe sizes, bends, and top of pipe 1 

elevations). An as-built site, utility, and grading plan 2 

shall be submitted to FERMCO. 3 

DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect, and handle products to site. 7 

8 

B. Deliver and store valves in shipping containers with 9 

labeling in place. 10 

1 1 ’  

PART 2 PRODUCTS 12 

13 

2.1 HATERIALS 14 

15 

A.  Pipe 16 

1. Ductile Iron Pipe: AWWA C151. 17 

a. Fittings: Ductile iron, standard thickness. 18 

c. Jackets: AWWA C105, polyethylene encasement. 20 

d. Material Class 5 5  ductile iron, cement lined. 21 

e. For wet tap, use either dual compression seal 22 

tapping sleeve or mechanical joint tapping 23 

b. Joints: AWWA C111, push-on, rubber gasket. 19 

sleeve. 24 

f. For dry tap, use a mechanical joint 25 

cutting-in sleeve and tapped tee. 26 

2 .  High-Density Polyethylene (HDPE) Pipe: AWWA C906 21 

(PE 34081, ASTM D3035, SDR 9 for 200 psi pressure . 28 

rating. 
a. Fittings: AWWA C906. 

29 

30 

b. Joints: Butt fusion, flanged gasket joints 31 

at interface connections with ductile iron 32 

pipe, water hydrants, and valves. 33 

c. Trace Wire: Magnetically detectable 34 

conductor, brightly colored plastic covering, 35 

3. Carbon steel pipe: Seamless carbon steel, ASTM 38 

A53 Grade B ,  standard weight. 39 

with “Water Service11 imprinted in large 36 

letters. 37 

40 

B. Gate Valves 41 

1. AWWA C500, iron body, bronze trim, nonrising stem 42 

with square nut, single wedge, Class 125, flanged 43 
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C. 

D. 

E. 

- . .  

2.2 

A. 

E. 

-. 
T?z? - 

-. - 

ends, control 
box and valve 

=w ... 

rod, post indicator, or extension 
key. 

Post Indicator Valves: Post Indicating Valves Assembly - 
UL listed and FM approved. 
1. Sizes 4 inches - 14 inches, AWWA CSOO gate valves, 

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

Hydrant : 
1. Hydrant: AWWA C502, UL 246, dry barrel type, 

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

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

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

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

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. 

4b3 Date: 02/14/96 
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PART 3 EXECUTION 0 

, 

ww 

1 

2 

20 3 8  

3.1 EXAMINATION 3 

4 

A. Provide field survey services to lay out all utilities 5 

site, referenced to established control points. Record 7 

locations of utilities and facilities, with horizontal 8 

and vertical data, on project record documents. 9 

and facilities. Establish two,pemnent benchmarks on 6 

10 

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

C. Verify interface connections between HDPE flanges and 
ductile iron pipe/valves. 

D. For dry tap, determine extent of outage required to 
isolate the main. Notify all affected facility owners of 
the expected outage, and make preparations to provide 
alternate water service to critical activities, as 
required. 

E. The above-grade portion of the force main at the 
Biodenitrification Surge Lagoon shall be insulated as 
follows : 
1. Insulation shall be cellular glass, with a minimum 

thickness of 1-1/2 inches and a maximum Ilkf1 value 
of 0.345 (BTU-in)/(h-ft2-degree F) at 75 degrees 
F. Insulation shall be secured with 1/2 inches 
stainless steel bands on 12-inch centers. 

embossed aluminum. Jacketing shall be installed 
with number 8, 1/2-inch stainless steel screws on 
3-inch centers. 
Underground jacketing shall be a wrapping totaling 
40 mils thick of polymer modified bituminous 

2. Aboveground jacketing shall be 0.02-inch-thick 

3. 

4. 

compound with a 4-mil high-density cross laminate 
polyethylene top film and release paper backing. 
A l l  seams shall be lapped against the weather. 
Insulation shall be finished at supports, 
protrusions, and interruptions. At pipe supports, 
only enough,insulation shall be removed to provide 
a snug fit. 
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5. Aboveground 

3.2 

A. 

E. 

C. 

3.3 

A. 

E. 

Date: q ( 6  Rev.: 
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- 

pipe shall be seamless carbon steel, 
ASTM AS3 Grade E, Schedule 40, welded. 

minimum of 3 feet below grade. 
6. Insulated and heat-traced pipe shall extend for a 

PREPARATION 

Insulation shall be cellular glass, with a minimum 
thickness of 1-1/2 inches and a maximum "k" value of 
0.345 (BTU-in)/(h-ft2-degree f) at 75 degrees F. 
Insulation shall be secured with 1/2 inches stainless 
steel bands on 12-inch centers. 

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

Prepare for assembly of pipe connections t.0 equipment 
with flanges or unions. 

ERGCTION/ INSTALLATION/APPLICION 

2. 

3 .  

4 .  

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. 
Place bedding material at trench bottom; level 
fill materials in one continuous layer not 
exceeding 6 inches compacted depth; compact per 
Section 02200. 
Backfill around sides and to top of pipe with 
fill, tamped in place and compacted per Section 
02200. 
Maintain optimum moisture content of bedding 
material to attain required compaction density. 

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, 
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C. 

3 . 4  

A .  

Date: 
Rev. : 

%.,- - - .  

+ -  2 0  38  
flush and pressure test the new fire main before 
restoring service. 

accordance with AWWA C600. 

Install pipe to allow f,or expansion and 
contraction without stressing pipe or joints. 

water system and pressure testing. 

elbow or change of direction of pipe main. 

not less than 3 , 5  feet of cover. 

2. Install ductile iron piping and fittings in 

3 .  Route pipe in a straight line. 
4. 

5. Install access fittings to permit disinfection of 

6. Form and place concrete for thrust blocks at each 

7 .  Establish elevations of buried piping to ensure 

8 .  Backfill trench in accordance with Section 02200. 
9. Install HDPE piping in 

Install magnetic trace 
pipe. 

Installation - Valves 
1. Set valves and/or post 
2. Center and plumb valve 

required. 

QUALITY CONTROL 

accordance with AWWA C906. 
wire continuously over 

indicator on solid bearing. 
box over valve, if 

Field inspection will be performed 
witnessed by FERMCO. 

The new fire protection shall 

by supplier and 

be hydrostatically 
tested in accordance with NFPA 24 and the new force main 
shall be tested in accordance with AWWA 6600 prior to 
tie-in. 
1. - 

2. The amount of leakage in piping shall be measured 

This test shall be run to not less than 200 psi 
pressure for 2 hours. 

at the specified test pressure by pumping from a 
calibrated container. The amount of leakage at 
the joints shall not exceed 2 quarts per hour per 
100 joints irrespective of pipe diameter. 

to increase.by 1 fluid ounce per inch valve 
diameter per hour for each metal seated valve 
isolating the test section. If fire hydrants are 

3 .  The amount of allowable leakage shallbe permitted 
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4 .  

5 .  

to be tested-with the main valve open, so that the - 
hydrants are under pressure, an additional 5 
ounces per minute leakage will be permitted for 
each hydrant. 
Test shall be made by the contractor in the 
presence of the authority having jurisdiction or 
the representative of the owner. NFPA 24 
Contractor's Material and Test Certificate €or 
Private Fire Service Main shall be completed (see 
forms attached). 
Additives, corrosive chemicals such as sodium 
silicate, brine, or other chemicals shall not be 
used for stopping leaks or while hydrostatically 
testing system. 

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 
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PROPERTY NAME 

 ACCEPTED BY APPROVING AUTHORITIES (NAMES) 

DATE 

ADDRESS 

0 YES 0 NO INSTALLATION CONFORMS TO ACCEPTED PUNS 
EQUIPMENT USED IS APPROVED 0 YES NO 
IF NO, STATE DEVIATIONS 

PLANS 

AND 
. JOINTS 

HAS PERSON IN CHARGE OF FIRE EQUIPMENT BEEN INSTRUCTED AS 
TO LOCATION OF CONTROL VALVES AND CARE AND MAINTENANCE 
OF THIS NEW EQUIPMENT? 
IF NO, EXPLAIN 

HAVE COPIES OF APPROPRIATE INSTRUCTIONS AND CARE AND 
MAINTENANCE CHARTS BEEN LEFT ON PREMISES? 
IF NO, EXPLAIN 

0 YES 0 NO 

INSTRUCTIONS 0 YES 0 NO 

FlITlNGS CONFORM-TO 
IF NO, EXPLAIN 

I PIPE CONFORMS TO 

TEST 
D E ~ c ~ ~ ~ T , ~ ~  

FLUSHING 
TESTS 

-~ ~~ ~ ~ 

BURIED JOINTS NEEDING ANCHORAGE CLAMPED, STRAPPED, OR BLOCKED IN 
ACCORDANCE WITH STANDARD 
IF NO, EXPLAIN 

w: flow the required rate until water is clear as indicated by no collection of foreign material in burtap bags at 
outlets such as hydrants and blow-offs. flush at flows not less than 390 GPM (1476 Umin) for Cinch pipe, 610 GPM 
(2309 Umin) for Si& pipe, 880 GPM (3331 Umin) for 6-inch pipe. 1560 GPM (5905 Umin) for &inch pipe, 2440 GPM 
(9235 Umin) for 1O.inch pipe. and 3520 GPM (13323 Umin) for l2inch pipe. When supply m o t  produce stipulated 
flow rates, obtain maximum available. 
HYDROSTATIC: Hydmstatic tests shall be made at not less than 200 psi (13.8 ban) for two hours or 50 psi (3.4 ban) 
above statlc pressure in excess of 150 psi (10.3 bars) for Iwo harm 
LEAKAGE: New pipe laid with rubber gasketed joints shall, i f  the vrorknanshi is satlstactoly. have lime or no leakage a1 
the joints. The amount of leakage at the joints shall not exceed 2 qts. per hr. (1.89 Vh) per 100 joints irrespective of pipe 
dlameter. The amount of allowable leakage spsifted above may be Increased by 1 fl oz per in. valve diameter per hr. 
(30 mU25 mm/h) for each metal seated W e  isolating the tesi seaion If dly barrel hydrants are tested with the main 
valve open, so the hydrants are under pressure. an additfond 5 oz per minute (150 mumin) leakage is permitted for 
each hydrant. 
NEW PtPlNG FLUSHED ACCORDING TO STANDARD 0 YES 0 NO 
BY (COMPANY) 
IF NO, EXPLAIN 

HOW FLUSHING FLOW WAS OBTAINED 

0 YES 0 NO 

THROUGH WHAT TYPE OPENING 
OPUBLIC WATER =TANK OR RESERVOIR OFIRE PUMP 0 HYDRANT ~ u r r  OOPEN PIPE 

LEADINS FLUSHED ACCORDING TO STANDARD 0 YES 0 NO 
BY (COMPANY) 
IF NO, EXPLAIN 

HOW FLUSHING FLOW WAS OBTAINED THROUGH WHAT TYPE OPENING 
OPUBLC WATER C~TANK OR RESERVOIR OFIRE PUMP 0 Y CONN. TO FLANGE OOPEN PIPE 

6 SPIGOT 

STANDARD [7 YES 0 NO 
STANDARD 0 YES 0 NO 



HYDROSTATIC 
E S T  

LEAKAGE 
TEST 

A U  NEW PIPING HYDROSTATICALLY TESTED AT BURIED JOINTS COVERED 

CJ YES 0 NO PSI FOR HOURS 

TOTAL AMOUNT OF LEAKAGE MEASURED NO LEAKAGE AUOWED FOR VISIBLE JOINTS 

GALS. HOURS 

NO LW<AGEAUOWEO FOR VISIBLE JOINTS AUOWABLE LEAKAGE (BURIED) 

) I NUMBER INSTAUED 
WDRAMS 

O E S O N O I  

ALL OPERATE SATISFACTORILY I 0 YES 0 NC 
TYPE AN0 MAKE 

VALVES 

. 

REMARKS 

HOSE THREAOS OF FIRE DEPARTMENT CONNECTIONS AN0 HYDRANTS 
INTERCHANGEABLE WITH THOSE OF FIRE DEPARTMENT ANSWERING ALARM 

c] YES 0 NO 

DATE LEFT IN SERVICE 
AOOlTlONAL COMMENTS: 

Figure A-9-2.1 Typical coatnetor's aucerial and (tlt d a m  for private 6m d c c  nuim (continued). 

SIGNATURES 

Appendix B Referenced Publications EZFPA 14, Standard for the Installation of Standpipe and 

NAME OF INSTALLING CONTRACTOR 

TESTS WllNESSED BY 

FOR PROPERW OWNER (SIGNED) TlTLE DATE 

FOR INSTALLING CONTRACTOR (SIGNED) TlTLE DATE 

d-1 The following documents or portions thereof arc refer- 
enced within this standard fbr informational purpose, only and 
thus are not considered part of the requirements of chis docu- 
ment The edition indicated fbr each reference is the current 
edition as of the date of the NFPA issuance of chis document 

B-1.1 NFPA Publications. National Fire Protection Asso- 
'ciation, 1 Batterymarch Park, P.O. Box 9101. Quincy, SU 
02269-9101. 

NFPA 13, S t a h r d  fw the Instalhtitm of Sprinkler System, 
1994 edition. 

NFPA 13E. Guide for Fire Department Operations in Proper- 
ties Protected 4 SprinRIcr and Standpipe Systems, 1993 edition. 

NFPA 20, Standard for the Installation of Centrifugal Fire 
Pumps, 1993 edition. 

NFPA 22. Standard for Water Tanks fw Private Fire Protec- 
tion, 1993 edition. 

NFPA 72. National Fire Alann Code, 1993 edition. 
NFPA 1962. Standard for the Care, Use, and Service Testing 

of Fire Hose Including Couplings and Nodes ,  1993 edition. 
B-1.1.1 The following NFPA publications contain addi- 
tional information relevant to this standard: 

NFPA 1 1.  Standard fw Low Expansiqn Foam, 1994 edition. 

Hose Systnm, 1993 edition. 
NFPA 15, Standard fw Wafer Spay Fired Systems fw Fire 

Pmkctian. 1990 edition. 
EZFPA 16, Standard for the Installation of Deluge Foam- 

Water SpTinAkr and Foam-Water Spay Systems. 1995 edition. 
. , 1993 edition. NFPA 1963. Slmrdord for Fin Hose Gnmctwm 

B-1.2 ACPA Publication. American Concrete Pipe Asso- 
ciation, 8320 Old Courthouse Road, Vienna, V-A 20005 

Cuncrete Pipe Handbook. 

E 1 3  ANSI Publication. American National Standards 
Institute. 1 1  West 42nd Street, New York. NY 10036. 

AWSI B16.1. Cast-Iron Pipe Flanges and Flanged Fittings 
fm 25, 125,250 and 800 lb. 1989. 

B-1.4 ASTiM Publications. American Society for Testing 
and Materials. 1916 Race Street, Philadelphia, P.1 19103. 

AST?vl A126. Spec$cation fm Gray Iran Castings for Values, 
Flanges and Pipe Fiuings. 1993. 

AsT;c.l A197, Specifiation for Cupola Mahable Iron. 1987. 
tSI31A307. Specification far  Garbon Steel B o k  and Studs, 

/ 

60,000 psi Tnrsilc Strength, 1994. 
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1.1 

A. 

B. 

C. 

1.2 

1 . 3  

A. 

B. 

A. 

1.4 

A. 

SECTION 02713 
DETENTION POND LINER GEOMEMBRANE 

GENERAL 

SECTION INCLUDES 

Geomembrane materials, manufacture, fabrication, and 
installation of a stomwater detention pond geomembrane 
liner. 

Geotextile rub sheet is specified on the drawings. 

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

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals 

REFERENCE DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

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. 

Initial Tear Resistance of 
Plastic Film and Sheeting. 

Linear Dimensional Changes of 
Nonrigid Thermoplastic 

2. ASTM D746-79 Standard Test Method for 

3. ASTM D1004-90 Standard Test Method for 

4. ASTM D1204-84 Standard Test Method for 
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Sheeting or Film at Elevated 
Temperatures. 

Density of Plastics by the 
Density-Gradient Technique. 

Integrity of Field Seams Used 
in Joining Flexible Polymeric 
Sheet Geomembranes. 

5 .  ASTM Dl505 El-85 Standard Test Method for 

6. ASTM D4437-84 Practice for Determining the 

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

Resistance and Elongation 
Test. 

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

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

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

2. US EPA Technical Inspection Techniques for the 

D. Geosynthetics 
1. GRI Test 

Research Institute (GRI) : 
Method GM6 Standard Practice f o r  

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

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

54-93 

1.5 DEFINITIONS OF TEWIS 

A. Manufacturer: The manufacturer is the firm or 
corporation responsible for production of the 
geomembrane material to be used in the project. The 
manufacturer is responsible for the condition of the 
geomembrane until the material is accepted by the 
Construction Manager or his/her field representative 
upon delivery. 
consistent product meeting the project specifications 

The manufacturer shall produce a 
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B. 

C. 

and shall provide quality ckntrol documentation for the 
product specified herein. : 

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

Film Tear Bond ( F T B ) :  A failure in the ductile mode of 
one of the bonded sheets by testing prior to complete 
separation'to the bonded area as depicted in US EPA 
Technical Guidance Document EPA/600/2-88/052. A seam 
shall be classified as a FTB if no greater than 10 
percent of the seam width peels (separates) at any 
point. 

D. Geomembrane: A synthetic lining material, also e . .  

referred to as a flexible membrane liner (FML) .  

1.6 QUALITY ASSURANCE PROGRAM 

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

compliance with specification physical properties 
requirements. 

. rolls of geomembrane material supplied are in 

B. The certificate shall include the name of the 
manufacturer, chemical composition, product 
description, statement of compliance to specification 
physical properties requirements, and the signature of 

required. 
.. authorized official attesting to the information 
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D. 

E. 

F. 

G. 

1.7 

A. 

B. 

C. 

D. 

Date: 
'. y3L( Rev.: 

Testing of factory 
shall be performed 
manufacturer shall 
factory fabricated 
specifications. 

fabricated seams for geomembrane 
by the manufacturer. The 
inspect and test 100 percent of 
seams in accordance with these 

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

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

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

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

SUBMITTALS 

Provide submittals as required by Section 01011. 

The Subcontractor shall submit samples of the proposed 
geomembrane. 

Submit a Certificate of Compliance from the 
manufacturer in accordance with Division 1 for the 
geomembrane material. 

Submit quality control certificates issued by the 
producer of the raw materials used to manufacture the 
geomembrane. These certificates shall include the 
following. 
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E. 

F. 

G. 

H. 

- I. 

1.8 

A. 

Date: 
Rev. : 

1. 

2. 

Shop 

7 -  20 38 
L. . 

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

Drawings: Submit shop drawings showing proposed 
geomembrane panel layout, panel size, shop and field 
seams, and location of test coupons. The drawings 
shall include number or letter or panels and'cross- 
reference surrounding panels, details of seaming the 
geomembrane, connections, penetrations, pipe boot 
fabrication, and other construction rela.ted details. 
Shop drawings shall be prepared in accordance with 
Division 1. 

Submit as-built.d.rawings showing geomembrane panel 
layout, panels size, seam type and location, location 
of test coupons, and areas where repairs were made. 
Drawings shall be prepared in accordance with 
Division 1. 

Submit inspection and testing data for factory 
fabricated seams. 

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

Submit results of the maxlufacturerls physical 
properties testing in accordance with the approved QA 
Manual. Testing shall include, but not be limited to, 
the typical properties outlined in Table 1. 

DELIVERY, STORAGE, AND HANDLING 

Each roll of geomembrane shall be marked to show the 
following minimum information: 
1. Name of manufacturer. 
2 .  Product type. 
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..V 

3. .. Physical dimensions (leqth and width). 
4. Roll identification number. 

B. 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. 
materials shall be clearly marked and promptly repaired 
per approved procedure or removed from the job site. 

Any nonconforming or defective 

C. When the geomembrane materials are delivered to the 
construction site, FERMCO, or designated 
representative, will inspect to confirm that the 
material is the material that was specified and that 
the material is not damaged. 
shall prevent, detect, and correct the following: 
1. Puncture from nails or splinters. 
2. Tears from operation of equipment or hadequate 

3. -Blocking (the bonding together of adjacent 

Inspection: activities 

packaging. 

membrane layers), which may be caused by excessive 
heat. 

support. 
4. Crumpling or tearing from inadequate packaging 

D. Handling 
1. Palleted geomembrane panels shall be accordion 

folded width-wise and length-wise without causing 
damage to the geomembrane. 

2. Banding straps around the geomembrane and pallet 
shall be properly cushioned so as not to cause 
damage to any part of the geomembrane panel. 

3. The stacking of palleted geomembrane panels on top 
of one another is not permitted. 

4. Damage shall be avoided by careful handling of the 
geomembrane material during preparation for 
shipment and of the packaged crates and rolls of 
material. 

careful examination of the underlying material is 
required. If damage is found, the Liner 

5. When damage to a crate or r o l l  cover has occurred, 
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E. 

F. 

G. 

1.9 

A .  

PART 2 

2.1 

A. 

B. 

2 .2  

A. 

Subcontractor, Subcontractor, and FERMCO should 
carefully examine the entire shipment for damage. 

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

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

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

SEQUENCING-AND SCHEDULING 

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

PRODUCTS 

MANUFACTURERS 

HDPE liner shall be Gundline HD or Hyperflex, both by 
GSE Lining Technologies Systems Inc., equivalent 
products by SERROT Corp., POLY-FLEX Corp., National 
Seal Company; or other 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. 
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B. 

2 , 3  

A. 

B. 

Welding Equipment: 
capable of continuously monitoring and controlling the 
extrusion/fusion zone. The fillet-extrusion welding 
device provides continuous dynamic integration of the 
extrudate into the sheet material through the means of 
rotating tips in the nozzle. The composition of the 
extrudate (welding rod) is identical to the flexible 
membrane liner. This method of seaming is applied for 
all tees, patches, nfishmouths,n 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. 

The welding equipment used shall be 

XATEXIALS 

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

The liner membrane shall be designed and 

Other Materials 
1. Boots for pipe penetrations shall be prefabricated 

and designed to fit site-specific conditions for 
the intended slope and size of pipe. Boots shall 
be of the saqe-material as the geornembrane. 
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ASTM D1004 
Die C 

C. Typical Physical Properties: 

45 

Typical Properties 

ASTM D746 
Procedure B 
ASTM D1204 
212 degrees F 
1 hr. 
FTMS lOlB 
Hethod 2065 

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 1 
4. Elongation at Yield 

(Percent 

- 107 

k2 

80 

Tear Resistance Initiation, 
lbs. (Typical) 
Low Temperature Brittleness, 
F (Typical) 
Dimensional Stability, 
Percent Change Each Direction 
( M a x . )  

Puncture Resistance, Pounds 
(Typical) 

- 
Test Method 

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

20 38 
i 

2 

Gage (Nominal) 
6 0  mil (1.00 mm) 

HDPE 

0.94 

240 

140 

700 

13 

2.4  FACTORY FABRICATION 

A. Factory fabrication of pipe boots or other specialized 
fabrications shall be performed by.the geomembrane 
manufacturer. Factory fabrication of geomembrane 
blankets or panels is prohibited. 

B. 

C. 

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

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

D. 

E. 

F. 

G. 

H. 

All  seams shall be visually'inspected and results 
documented. 

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

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

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

- 
In addition to visual inspection and nondestructive 
testing, a 48-inch sample shall be taken from each 
factory seam welding unit used in this work at the 
beginning of every work shift and every 4 hours of 
production thereafter. Samples shall be from the same 
production lot as the field panels (i.e., will not 
require patching of fabricated panels). Test specimens 
shall be cut at quarter points from each 48-inch seam 
sample ( a total of three places) and tested for 
factory seam strength and peel adhesion. The seam 
strength shall be tested in accordance with ASTM D4437, 
as modified in Annex A of NSF 54 ,  and shall have a 
tensile strength of at least 35 lbs per inch. Failure 
of seam shall be classified as FTB. The peel adhesion 
shall be tested in accordance with ASTM D4437, as 
modified in Annex A of NSF 5 4 ,  and shall provide a 
value of 25 lbs per inch. Failure of seam shall be 
classified as FTB. 
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0. PART 3 

3 . 1  

A. 

B. 

C. 

3 . 2  

A. 

B. 

C. 

D. 

E .  

Date: 
Rev. : 

.- EXECUTION 

PREPARATION 

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/INSTAtLATION/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 
excessively stretch or tear the fabric. 

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 dual 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 

2 / 14 / 9.6 
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material. 
sufficient overlap and bonded in 'accordance with the 
liner manufacturer's recommended procedures. Wrinkles 
shall be smoothed out, and seams shall be inspected by 
nondestructive testing techniques to verify their 
integrity. 

The contact surfaces shall be aligned with 

F. Deployment 
1. 

2. 

3 .  

4. 

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

G. Seaming .Weather Conditions 
1. N o r m a l  Weather Conditions 

a. 

b. 

2. Cold 
a. 

Date: 2/14/96 
Rev.: 0. RE: YA 

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

2 )  
the manufacturer. 
No precipitation or other excessive 

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

3) No excessive winds. 
These weather conditions shall be fulfilled 
during seaming process. 
Weather Conditions 
If the ambient temperature is below 40 
degrees F, no seaming of geomembrane shall be 
permitted unless the Liner Subcontractor can 
demonstrate to FElQkO's  satisfaction that 
geomembrane seam quality is not adversely 
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3. 

H. 

:impacted. The following conditions shall - 
2038 

also be met to ensure a quality seaming 
process : 
1) Preheating the surface of the 

geomembrane to achieve n o m 1  
temperature range. 

2 )  Preheating may be waived by FERMCO if 
the Liner Subcontractor demonstrates 
that satisfactory welds of equivalent 
quality may be obtained without 
preheating at the expected temperature 
of installation. 

3) Preheating devices shall be approved by 
the manufacturer. 

4 )  Care shall be taken to ensure that 
surface temperatures are not lowered 
below the minimum required surface 
temperature for welding due to winds. 

shall be taken at FERMCO's discretion. 

- same ambient temperature conditions as 

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

5) Additional destructive test samples 

- 6) Trial seams shall be performed under the 

the actual seams. 

degrees F, no seaming of geomembrane shall be 
permitted unless the Liner Subcontractor can 
demonstrate to FERMCOIs satisfaction that 
geomembrane seam quality is not adversely 
impacted. 

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

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

- 

Field Seaming 
1. Panel field seaming shall be performed using the 

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

J. 

K. 

3 .  

4. 

5 .  

The 

Field seams shall 
of m a x i m  slope. 

.- 

.. 

be oriented parallel to the line 

Unless directed otherwise by FERMCO, minimum 
overlap for field seams shall be in accordance 
with the manufacturer'ss recommendations. 
The welding equipment used shall be capable of 
continuously monitoring and controlling the 
temperatures in the zone of contact where the 
machine is actually fusing the lining material to 
ensure that changes in environmental conditions 
will not affect the integrity of the weld. 
Welding of field seams with an extrusion welder is 
only acceptable for repairing holes in the liner, 
repairing failed seams revealed by nondestructive 
testing, repairing areas where destructive testing 
is performed, at pipe/liner penetration boots, and 
other areas where the hot wedge wel-ding machines 
cannot be used due to space restrictions. 

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

In areas where wind is prevalent, liner installation 
shall Be start'ed at the upwind side of the project and 
proceed downwind. The leading edge of the liner shall 
be secured at all times with sandbags or other means 
sufficient to hold it down during high winds. 

Sandbags shall be used as required to hold the liner in 
position during installation. Materials, equipment, or 
other item shall not be dragged across the surface of 
the liner nor be allowed to slide down slopes on the 
liner. 
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L. Liner panels shall be closely fit end sealed around 20 38 1 

inlets, outlets, and other projections through the 
liner. A l l  piping, structures, and other projections 
through the liner shall be sealed as shown on the 
Construction Drawings. 

. .  

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

Any liner surface showing injury resulting from 

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

0. Pipe/Liner Penetration Boots 
1. 

2. 

3 .  

4 .  

P. M Y  

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

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

Q. 

- .  . -  

Destructive S e a  Testing 
1. 

2. 

3 .  

4. 

5 .  

Two types of samples shall be taken at each 
location, one for field tests and one for 
laboratory tests. 
For the field tests, two seam samples, 1 inch wide 
by 12 inches long with the seam centered across 
the length shall be taken 42 inches apart. These 
sample coupons shall be removed by the Liner 
Subcontractor for every 500 feet of seam length. 
A minimum of three samples shall be tested, 
including at least one for each day's production 
seaming. The seam shall not be covered by 
another material before they have been tested and 
accepted by FERMCO. 
Upon obtaining each sample, assign a number to the 
sample and mark it accordingly. Record sample 
location on the layout drawing. 
purpose of the sample (i.e., statistical, routing, 
or suspicious weld area). 
These samples shall be tested in the field using a 
tensiometer capable of quantitatively measuring 
shear and peel strengths. 
The sample coupon shall be divided into three 
equal parts: one part for laboratory testing, one 
part to the Construction Manager for archive 
storage, and one part to the Liner Subcontractor 
for field testing. The sample coupon shall be 
tested in the testing laboratory for shear 
strength and peel adhesion. 

Record the 

Repair Procedures 
1. Any portion of the geomembrane failing a 

- destructive test, nondestructive test, or any 
damaged portion shall be repaired in accordance 
with this section and the manufacturer's 
recommendations. 

2. A l l  surfaces shall be clean and dry at the time of 
the repair. 

3. The repair procedures, materials, and techniques 
shall be approved in advance of the specific 
repair by FERMCO. Approved methods from which the 
selected repair shall be chosen are as follows: 
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20 38 
a. 

b. 

C. 

4. If 

Patching - used to repair large holes, tears, 
large panel defects, and destructive sample 
locations. 
Capping - used to repair failed welds or to 
cover seams where welds cannot be 
nondes truct ively tested . 
Removal - used to replace areas with large 
defects where the preceding methods are not 
appropriate. Also used to remove excess 
material (wrinkles) from the installed 
geomembranes . 

a sample fails one of the destructive tests, 

5. 

6. 

7. 

the seam shall be reconstructed using one of the 
following methods: 
a. The seam shall be reconstructed between the 

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

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

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

b. The welding path is retraced to an 
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3 . 3  

A. 

- 

achieved, FERMCO s,,all observe a .. 1 nondestructive 
testing of repairs. The Liner Si.acontractor shall 
record the number of each repair, the test 
location, date, and test outcome. 

QUALITY CONTROL 

General: 
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 Liner Subcontractor shall be submitted 
to FERMCO not later than the second work: day following 
their generation. As a minimurn, the Liner 
Subcontractor shall provide written verification of the 
results of all of the following inspections and tests. 

The liner installer shall conduct a fully 

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

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

b. 

C. 

d. 

Samples of seam shall be cut from the test 
weld 1/4 inch to 1/2 inch wide and tested by 
field tensiometer in the peel and shear 
modes. 
Should failure of the seam occur, another 
trial seam shall be prepared and tested. If 
the additional sample fails, the seaming 
apparatus and seamer shall not be accepted 
until deficiencies are corrected. 
The trial seam shall be marked with the time 
of day, date, ambient temperature, and 
welding machine used in its production. 
The seam sample shall be kept for subsequent 
testing on laboratory tensiometer equipment 
in accordance with the applicable ASTM D1004 
and D4437 tests. If either sample fails 
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20 38 
through the weld, the welding machine shall 

a'- 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. A l l  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. 

Liner Subcontractor, shall follow behind each seam 
crew and perform a visual inspection of the seamed 
area. Defective seams shall be marked and 
repaired in accordance with manufacfurer's 
published repair procedure. 

4. No "fishmouths" shall be allowed within the seam 
area. Where "fishmouths" occur, the material 

3. A quality control technician, employed by the 

- shall be cut and overlapped, and an overlap- 
- extrusion weld shall be applied. 

B. Nondestructive Testing: A l l  field seams ( 1 0 0  percent) 
shall be tested nondestructively. Fillet-extrusion 
welds are tested with a vacuum chamber in accordance 
with ASTM 4437. Hot wedge welds shall be dual seam 
pressure tested, pressurizing the air channel created 
by the split face design of the hot wedge per GRI GM-6. 

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

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

by 12 inches long with the seam centered across 
the. length shall be taken 42 inches apart. These 
sample coupons shall be removed by the Liner 
Subcontractor for every 500 feet of seam length, 
unless more frequent testing is required by 
FERMCO. A minimum of three samples shall be 
tested, including at least one for each day's 
production seaming. The seams shall not be 

- 

2. For the field tests, two seam samples, 1 inch wide 
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3 .  

4. 

5 .  

covered by another material before they have been 
tested and accepted by FERMCO. 
Upon obtaining each sample, assign a number to the 
sample and mark it accordingly. 
location on the 1ayout.drawing. 
purpose of the sample (i.e., statistical, routing, 
or suspicious weld area). 
These samples shall be tested in the field using a 
tensiometer capable of quantitatively measuring 
shear and peel strengths. 
The sample coupon shall be divided into three 
equal parts: one part for laboratory testing, one 
part to the Construction Manager for archive 
storage, and one part to the Liner Subcontractor 
for field testing. The sample coupon shall be 
tested in the testing laboratory for shear 
strength and peel adhesion. 

Record sample 
Record the 

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

destructive test, nondestructive test, or any 
damaged portion shall be repaired in accordance 
with this section and the manufacturer's 
recommendations. 

2. A l l  surfaces shall be clean and dry at the time of 
the repair. 

3. The repair procedures, materials, and techniques 
shall be approved in advance of the specific 
repair by FERMCO. Approved methods from which the 
selected.repair shall be chosen are as follows: 
a. Patching - used to repair large holes, tears, 

large panel defects, and destructive sample 
locations. 

b. Capping - used to repair failed welds or to 
cover seams where welds cannot be 
nondestructively tested. 

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

c. Removal - used to replace areas with large 
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Date: 
Rev. : 

4 .  

5 .  

6. 

7. 

2 0  
If a sample fails one of the destructive tests, 
the seam shall be reconstructed usiIig one of the 
following methods: 
a. The seam shall be reconstructed between the 

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

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

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

b. The welding path is retraced to an 

C L U I N G  

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

Provide protection. from damage until anchorage and 
welding of seams has been accomplished and all testing 
and inspections are completed. 

END OF SECTION 
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SECTION 02720 
SITE DRAINAGE 

PART 1 GENERAL 

1.1 

A. 

B. 

C. 

D. 

E. 

F. 

1.2 

A .  

B. 

C. 
- 

D. 

1 . 3  

’ A. 

1.4 

A .  

Date: 
Rev. : 

SECTION INCLUDES 

Outfall protection. 

Storm drainage. 

Catch basins. 

Manholes. 

Pump station manhole. 

Headwalls and endwalls. 

RELATED SECTIONS 

Section 01010 - 

Section 01011 - 

Section 02200 - 

Section 02270 - 

REPEREN- DRAWINGS 

General Requirements. 

Submittals. 

Earthwork. 

Erosion Control. 

. . .  

See Section 01012 for the Schedule of Drawings. 

RBFERBNCES 

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. 

02/14/96 
0 RE: YA 
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1c C 

B. American Soc5ety for 
1. 

2. 

3 .  

4. 

5 .  

6. 

7. 

8. 

9. 
11. 

12. 

ASTM A4R- 
Rev. A-93' 

ASTM A185-  
Rev. A-90 

ASTM A615- 
Rev. B-92 

ASTM C31-91 

ASTM C39-86 

ASTM c94- 
Rev. A-92 
ASTM C143- 
Rev. A-90 

Rev. B-91 
ASTM C231- 

ASTM C920-87 
ASTM D1248-84 

ASTM D1751-83 

13. ASTM 01777-64 

14. ASTM 02321-89 

Date: 02/14/96 
Rev& YA 

~ __*  

Testing and Materials (ASTM) : 
Standard Specification for 
Gray Iron Castings (AASHTO 
MlOS). 
Standard Specification for 
Steel Welded Wire Fabric, 
Plain, for Concrete 
Reinforcement (AASHTO M S )  . 
Deformed and Plain Billet- 
Steel Bars for Concrete 
Reinforcement. 
Standard Practice f o r  Making 
and Curing Concrete Test 
Specimens in the Field. 
Standard Test Method for 
Compressive Strength of 
Cy1 indrical Concrete 
Specimens. 
Standard Specification for 
Ready Mixed Concrete. 
Standard Test Method for Slump 
of Hydraulic Cement Concrete. 
Standard Test Method for A i r  
Content of Freshly Mixed 
Concrete by the Pressure 
Met hod. 
Elastomeric Joint Sealants. 
Standard Specification for 
Polyethylene Plastics Molding 
and Extrusion Materials. 
Preformed Expansion Joint 
Filler f o r  Concrete Paving and 
Structural (Non-Extruding and 
Resilient BitWnous Types) . 
Standard Test Method for 
Measuring Thickness of Textile 
Materials. 
Standard Practice for 
Underground Installation of 
Thermoplastic Pipe for Sewer 
and Other Gravity-Flow 
Application. 
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15. ASTM D3776-85 

16. ASTM D3786-87 

17. 

18. 

19. 

20. 

21. 

22. 

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. 

ASTM D4491-92 Standard Test Method for Water 
Permeability of Geotextiles by 
Permissivity. 

Trapezoid Tearing Strength of 
Geotextiles. 

ASTM D4632-91 Standard Test Method for Grab 
Breaking Load and Elongation 
of Textiles. 

Determining Apparent Opening 
Size of a Geotextile. 

ASTM D4833-88 Standard Test Method for Index 
Puncture Resistance of 
Geotextiles, Geomembranes, and 
Related Products. 

Corrugated Polyethylene (PE) 
Tubing and Fittings. 

ASTM D4533-91 Standard Test Method for 

ASTM D4751-87 Standard Test Method for 

ASTM F405-93 Standard Specification for 

C. American Association of State Highway and 
Transportation Officials (AASHTO) : 
1. AASHTO M36-90, Standard Specification f o r  

Corrugated Steel Pipe, 
Metallic-Coated, for Sewers 
and Drains. 

D. 

Date: 
Rev. : 

American Concrete Institute (ACI) : 
1. ACI 301, 318-89 Specifications for Structural 

Concrete for Buildings, 
Building Code Requirements for 
Reinforced Concrete. 

2. ACI SP-66-94 ACI Detailing Manual. 
... 
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1.5 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

Date: 

.. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Project Record Documents : 
locations by NAD83 coordinates of all underground 
utilities, piping mains, valves, connections, and 
invert elevations, and show on as-built drawings. 

Accurately record actual 

Identify and describe unexpected variations to subsoil 
condition or discovery of uncharted utilities. 

Product Data: 
1. Concrete mix designs, including documentation of 

aggregate sources and most recent sieve analysis 
within the past year. 

pipe fittings, valves, accessories, and the 
methods and equipment for High-Density 
Polyethylene (HDPE) fusion welding. 

2. Product Data: Provide data on all pipe materials, 

Concrete Supplier: 
concrete supplier. Supply typical batch ticket and 
history per ASTM C94. 

Name and address of the transit-mix 

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. The listing of 
hazardous chemicalslmaterials present, labeling of 
containers, and employee training and protective 

02 / 14 /9 6 02720 WBS No.: 1.1.1.1.1.3.1 
Rev.: 0 . RE.: YA 

. .  
4 of 10 ERA/WPRAP/PO-145 

3 -  

4 

5 .  

6 

7 

8 

9 

10 

11 

12 

13 

' I4 

15 

16 

17 

18 - 

19 

2, 

11 

3 

26- 

27 

28 

29 

30 

31 

32 

33 

34. 

311 

36 

37 

38 

39 

40 

41 



J. 

K. 

L. 

1.6 

A. 

1 . 7  * - 

measure prograr-s shall be in accordance with 29 CFR 
1910.1200. 

20'38 

Submit shop'drawings of precast pump station manhole, 
precast catch basin, frame,.and grate. 

Prior to the placement of debris into containers, the 
Subcontractor shall submit a detailed waste handling 
plan f o r  approval by FERMCO and FERMCO Quality 
Assurance. 

As-built drawings. 

QUALITY ASSURANCE PROGRAM 

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

Deliver, store, p.rotect, and handle products to 
construction site. 

Date: 02/14/96 
Rev.: 0 RE: YA 
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' PART 2 PRODUCTS 

2.1 MATERIALS 

A. Non-woven, geotechnical fabric similar to Treviran No. 
1125 as per the following table: 

MINIMUM PHYSICAL PROPERTIES 
XinimUnr Avera 

II Permeability IASTM D4491 I cm/sec 0 . 3 5  

11 Thickness 95 

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) . 

2. All precast concrete shall meet the requirements 
of ODOT 706.13 with 6 k 2  percent air.void content 
in the hardened concrete. 

C. Stone shall meet the requirements of ODOT 601.07, Type 
C dumped rock fill. 

D. 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. 

Date: 02/14/96 
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20 38 

E. Corrugated HDPE: Smooth interior, corrugated high.- 
density polyethylene pipe and fittings shall be W d e  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. 

F. 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. 

G. Reinforcement Materials 5 ,  

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 w i r e .  
4. Chairs, Bolsters, Bar Supports, Spacers: Sized 

deformed billet steel bars; plain finish. 

flat sheets, plain finish. 

.and shaped for strength and support of 
reinforcement during concrete placement 
conditions. 

accordance with ACI SP-66 and Chapters 7 and 12 of 
ACI 318. 

5. Fabrication: Fabricate concrete reinforcing in 

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

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

PART 3 EXECUTION 

3.1 FIELD CONDITIONS 

. A. Verify that excavations are ready.to receive work. 

Date: 02/14/96 
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... 

3 . 2  

A. 

3 . 3  

A. 

B. 

C. 

PREPARATION 

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

ERECTION/INSTALLATION/APPLICION 

General 
1. A l l  riprap outfall protection shall be installed 

2. If rock is encountered, the excavation shall be 
on filter fabric as shown on the drawings. 

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. 
A l l  compacted backfill shall be indrganic 
material, free of rock or gravel over 3 inches in 
greatest dimension, and free of other 
objectionable substances which will prevent 
satisfactoq compaction. Backfill compacti'on 
shall conform to the requirements of Section 
02200. Puddling of backfill will not be allowed. 

3 .  

4. See Section 02200 for the frequency of samples. 
5. Excavation shall conform to Section 02200. 

Installation o f  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 
to adversely affect joining. Pipe shall be flush 
with headwalls. 

2. A l l  pipe shall be laid as shown in the drawings. 

Date: 02/14/96 Po Rev.: 0 RE: YA 
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3 . 4  

A. 

.. .. . . .. 

3. 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 shal4 be utilized with the 
coupling to provide a soil-tight joint. 
Installation shall be in accordance with ASTM 
D2321 or as specified by FERMCO. 

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

free of burs. Holes and welds shall be painted 
with two coats of zinc coating to inhibit rust. 

4. Joints for corrugated metal pipe shall be made 

5 .  Holes cut in corrugated metal pipe riser shall be 

QrJAtITY CONTROL 

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

After the Subcontractor has performed the 

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 1.7, Section 02200. 

B. 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. 
for testing, shall perform field tests, and shall 

The agency shall collect field samples 
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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  

A. 

1. Slump Tests: ASTM C143. One sample for each 

2. Air Content Tests: ASTM C231. One sample f o r  

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. 

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 stomwater quality. 

KND OF SECTION 

. .  
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SECTION 02733 
PUMP STATION 

2 0  38 

PART 1 GEWERAL 

1.1 

A. 

1.2 

A. 

B. 

C. 

D. 

1 . 3  

A .  

1.4 

A .  

SECTION INCLUDES 

Furnish all labor, materials, equipment, components, 
and services necessary to design, construct, and 
install one automatically controlled duplex pumping 
unit capable of raw unscreened stormwater. The pumps 
and mechanical accessories and wet well shall be 
installed as shown on the drawings. The pump control 
panel, liquid level control, and system valving shall 
be installed in a factory-built fiberglass station 
enclosure to provide for a complete working system. 

RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals. 

Section 02200 - Earthwork. 

Section 02720 - Site Drainage. 

RgpKEzENcg DRAWINGS 

See Section 01012 for the Schedule of Drawings. 

American Society for Testing and Materials (ASTM):  
1. ASTM c443-94 Standard Specification for 

Joints for Circular Concrete 
Sewer and Culvert Pipe, Using 
Rubber Gaskets. 

Precast Reinforced Concrete 
Manhole Sections. 

2. ASTM C478-94 Standard Specification for 

Date: 02/14/96 
Rev.: 0 RE: PT 
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. P'r .. . ,  
1 .  . .. . _ .  

. B. 

C. 

D. 

E. 

F. 

G. 

i. 5 

A .  

B. 

Underwriters Laboratories, Inc. (UL): 
1. UL 67-93 UL Standard for Safety ' 

2. Electrical Construction Materials Directories, 
Panelboards, Eleventh Edition. 

1995. 

National Fire Protection Association (NFPA): 
1. NFPA 70-96 National Electric Code. 

American National Standards Institute (ANSI): 
1. ANSI 16.1-89 Cast Iron Pipe Flanges and 

2. ANSI 360-86 Liquid-Tight Flexible Steel 
Flanged Fittings. 

Conduit . 
American Water Works Association (AWWA) : 
1. AWWA C11S/ Flanged Ductile Iron Pipe with 

A21.15-88 Threaded Flanges. 

National Electric Manufacturers Association (NEMA) : 
1. NEMA ICs 2-93 Industrial Control and Systems 

Controllers, Contactors, and 
Overload Relays Rated Not More 
Than 2000 Volts AC or 750 
Volts DC. 

2. NEMA ICs 6-88 Enclosures for Industrial 
Controls and Systems. 

3. NEMA E 1-93 Motors and Generators. 

Hydraulic Institute Standards. 

SUBMITTALS 

Provide submittals as required by Section 01011. 

Manufacturer's Support Literature: Submit 
manufacturer's support literature, including operating 
instructions, installation instructions, maintenance 
and repair data, parts listing, start-up instructions, 
and dimensions of manufacturer's products. 

C. Certificates of Conformance: Manufacturer shall 
certify and provide data which indicate that all 

Date: 02/14/96 
Rev.: 0 RE: PT 
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+-  2 0 3 8 -  

D. 

1.6 

A. 

PART 2 

2.1 

A. 

B. 

C. 

D. 

2.2 

A. 

supplied products meet or exceed the requirements of 
this specification. 

Submit details of fiberglass enclosure heater, piping, 
valves, guide rails, pump anchor assembly, pumps, 
electrical controls and wiring, pump level controls, 
access door, structural connections, and wet well for 
approval. 

QUALITY ASsuaAwcg PROGRIM 

Products Requiring Electrical Connection: Shall be 
listed and classified by Underwriters Laboratories, 
Inc., Electrical Construction Materials Directories, 
1995, as suitable for the purpose specified and 
indicated. 

I~RODUCTS 

The Gorman-Rupp Co. . 

ITT Corp. 

ABS Pumps, Inc. 

Smith & Loveless, Inc. 

EQUIPMENT 

pumps 
1. Operating Conditions: Each submersible pump shall 

have the necessary characteristics and be properly 
selected to deliver 250 gpm at a design dynamic 
discharge head of 40 feet and have other necessary 
characteristics as listed below. 
Hydraulic Components and Solids Handling: 
a. A l l  pump openings and passages shall be of 

2. 

adequate size to pass 3-inch-diameter spheres 
. (minimum), trash, or stringy material. .The 

casing and shall not require flow of liquid 
- impeller shall be recessed into the pump 

Date: 02/14/96 
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3 .  

4 .  

5 .  

Date: 02/14/96 wb Rev.: 0 RE: PT 

through the impeller. The impeller and seal 
housing shall incorporate auxiliary vanes to 
hydraulically reduce pressure on the primary 
seal and force fibrous materials and solids 
away from the close axial clearance on the 
backside of the impeller. No impeller 
clearance adjustment or wear rings shall be 
required. 

with integral winglets on each vane. 
winglet shall fonn an L-shaped cross section 
at the face of the vane for improved 
hydrodynamic efficiency. Impeller shall be of 
ductile iron and precision balanced. 
Balancing shall not deform or weaken the 
impeller. The impeller shall have a tapered 
locking fit onto the shaft and bwfurther 
secured by a key and locking-bolt. Impeller 
fasteners shall be noncorroding. 

b. The impeller shall be a multivane vortex type 
The 

Hoisting Bail: 
proper balance of pump and guide shoe from the 
discharge connection while using a single lift 
cable. 
Components: A l l  other major pump components such 
as stator housing, seal housing, and bearing 
brackets shall be of structural grade steel or 
gray iron - Class 30. A l l  external surfaces 

A hoisting bail shall'provide for 

coming into contact 
by a coal tar-based 
minimum thickness. 
washers shall be of 
Shaft Seal : 
a. The pump shaft 

with sewage shall be protected 
epoxy coating of 8 mils 
A l l  exposed fasteners and lock 
304 stainless steel. 

shall be sealed against 
leakage by a mechanical-double faced seal 
with combined spring system for the upper and 
lower portion. The lower wearing faces shall 
be silicon carbide. The upper faces shall be 
carbon and hardened stainless steel. 
Elastomers shall be viton. 

from an oil-filled reservoir between pump and 
motor, the oil serving as both lubricating 
and cooling media. 

b. The rotating seal faces shall be lubricated 

The reservoir shall have 
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3. 
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se;?arate oil fill and drain plugs to ensure 
accuracy when measuring lubricant level, and 
fer ease of maintenance. 

c. Seal shall require no special maintenance or 
routine adjustment,. However, it shall be 
easily inspected or replaced. 
shall result from operating the pump for 
short periods without liquid. 

No seal damage 

Motors 
Electrical Power: The electrical power to be 
furnished to the site will be 480 volts f 10 
percent, three phase, 60 Hertz, three wire. 
Motor Description: 
a. 

b. 

C. 

The submersible pump motor shall be 21.0 hp 
(maximum). The motor and pump must be 
connected to form an integral unit. 
shall be a squirrel-cage, induction type in 
an air-filled, watertight enclosure. The 
motor shall conform to NEMA MG 1 design Class 
B, and incorporate NEMA MG 1 Class F 
insulation materials to withstand a 
continuous operating temperature of 155 
degrees C (311 degrees F) .- 
Motor shall be capable of sustaining a 
minimum of 10 starts per hour. Factory test 
and provide documentation with equipment. 
Motor housing shall be of cast iron. The 
stator shall consist of copper windings with 
copper connectors applied to high-grade 
electrical steel laminations. 

Motor 

Watertight Integrity: 
a. 

b. 

All static seals at watertigkit mating 
surfaces shall be of nitrile "0" ring type. 
Use of auxiliary sealing compounds will not 
be required. The power and control cables 
shall enter the motor through a terminal 
housing. 
The pump and electrical cables shall be 
capable of continuous submergence to a depth 
of 65 feet without loss of waterproof 
integrity. 
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c. The watertight integrity of the motor housing 
and shaft seal shall be tested during 
manufacture by pressurizing the motor cavity 
and submerging in water with motor operating. 
A separate performance test shall also be 
conducted on each fully assembled pump to 
verify published head/capacity and power 
input. The Vendor shall provide written 
verification of compliance with these 
requirements. 

4. Motor Protection: The motor shall be protected 
from thermal and moisture damage. Thermal 
protection shall consist of three separate 
thermostatic switches embedded into the stator 
windings. Each switch shall open independently 
and terminate motor operation if temperature of 
the protected winding reaches the high temperature 
setpoint. Any moisture in the motor housing shall 
be detected by a mechanically activated, 
moisture-sensing micro-switch. The switch shall 
be sensitive enough to detect airborne moisture 
and terminate operation of motor before liquid 
enters the cavity. Use of probes or floats that 
rely on the presence of liquid to initiate signal 
shall not be considered acceptable. The thermal 
and moisture- sensing devices shall be connected 
to the pump control panel by the Subcontractor. 

C. Valves and Piping 
1. Check Valves: Each pump shall be equipped with a 

full- flow type check valve, capable of passing a 
3-inch spherical solid with flanged ends, and be 
fitted with an external lever and spring. The 
valve seat shall be constructed of stainless steel 
and shall be replaceable. The valve body shall be 
cast iron and shall incorporate a 3-inch cleanout 
port. Valve clapper shall have a molded neoprene 
seating surface incorporating low-pressure sealing 
rings. 
shall be stainless steel supported on each end in 
brass bushings; sealing bushing shall have double 
O-rings. O-rings shall be easily replaceable 
without requiring access to interior of valve 

Valve hinge pin and internal hinge arm 
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body. Valve shall be rated at 175 psi wat-er 
working pressure, 350 psi hydrostatic tesb 
pressure. Valves other than full-flow type or 
valves mounted in such a manner that prevents the 
passage of a 3-inch spherical solid shall not be 
acceptable. 

equipped with a plug valve to permit isolation of 
the pumps from the comon discharge header. The 
plug valve shall be either the nonlubricated, 
tapered type or the eccentric plug type. 
body shall be semisteel with flanged end 
connections drilled to 125-pound standard. Valve 
shall be furnished with a drip-tight shutoff plug 
mounted in stainless steel or teflon over phenolic 
bearings, and shall have a resilient facing bonded 
to the sealing surface. Valves shall have ports . 
designed to pass 3-inch spherical solids. 

3. Piping: 
a. 

2. Isolation Valves: Each discharge line shall be 

Valve 

Flanged header pipe shall be centrifugally 
cast, ductile iron, complying with AWWA 
C115/A21.15 and Class 53 thickness. 

b. Flanges shall be cast iron Class 125 and 
shall comply with ANSI 16.1. 

c. Pipe and flanges shall be threaded with 
suitable thread sealant, applied before 
assembling flange to pipe. 

4 Supports: A l l  pipes connected to the pump station 
shall be supported according to good commercial 
practice. 

D. Automatic Discharge Connection 
1. Description: Each pump shall be furnished with a 

submersible discharge connection system to permit 
removal and installation of the pump without the 
necessity of an operator entering the wet well. 
The design shall ensure an automatic and firm 
connection of the pump to the discharge piping 
when lowered into place. 

2. Base Plate: A gray iron cast base with integral 
guide rail pilots shall be provided along with all 
hardware and anchor bolts required for permanent 
installation to the wet well floor. The base 

Date: 02/14/96 
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shall be designed with an integral 90-degree 
elbow, or adapt to a commercially available elbow 
for connection to the vertical discharge piping 
utilizing standard ANSI 125-lb flanges. The base 
shall be coated with coal tar epoxy for corrosion 
resistance. 
necessary drawings to ensure proper installation 
and alignment of base plate within the sump. 

a. Each pump shall be provided with a 
replaceable ductile iron slide rail guide 
shoe attached to the pump discharge flange. 
A replaceable neoprene seal shall be provided 
as an integral part of the guide shoe to form 
a seal with the base plate connection and 
eliminate the possibility of leakage and 
erosive wear during operation.. The seal 
shall contact mating faces in a static 
position and shall have adequate flexibility 
to flex under pumping pressure to increase 
seal efficiency. Metal-to-metal contact at 
the discharge connection shall not be 
acceptable. 

b. Schedule 40 stainless steel, 304L or 316L, 
guide rail pipe shall be provided for each 
Pump. 
Upper guide rail pilots and a lifting cable 
shall be furnished for each pump. Bottom 
pilots shall be an integral part of the base 
plate for ease of installation and proper 
alignment. 

The guide shoe shall direct the pump down two 
vertical guide rails and onto the discharge 
connection in a simple linear movement. 
design shall ensure that the build-up of 
sludge and grease on guide rails will not 
present problems during the lifting 
operation. The guide shoe shall be designed 
with integral hooks at the top to transmit 
the full weight of the pump to the base plate 
flange. No portion of the pump shall be 

The manufacturer shall provide all 

3. Discharge Connection: 

c. 

4 .  Guide Rail System and Method of Operation: 
a. 

The 
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supported directly 
well, guide rails, 

on the bottom of the wet 
or lifting cable. 

b. The lifting cable shall consist of a 
stainless steel braided wire cable attached 
to the pump lifting bail. An eyelet shall be 
provided at the upper end of this cable for 
attaching to the wet well access frame. 

c. A l l  bolts, machine screws, nuts, washers, and 
lock washers for complete assembly of access 
cover, guide rails, and discharge elbow shall 
be 304 stainless steel. 

E. Wet Well Access 
1. Description: The wet well access shall be 

fabricated from welded aluminum sections. A hinged 
aluminum door shall be provided for each pump. 
The hinged door shall be fabricated. from 1/4-inch- 
thick aluminum with nonskid diamond tread on upper 
surface. All hardware on access assembly shall be 
stainless steel, 304L or 316L, with a flush upper 
surface without protrusions. For safety, the door 
shall have a 300 lbs/ft2 rating and be fitted with 
a recessed staple for padlock. Door shall be 
furnished with a flush aluminum drop handle and 
automatic hold- open arm with vinyl grip on 
release handle. 

F. Electrical Control Components 
1. Controls: 

a. The pump control panel shall have a UL 
label for "Enclosed Industrial Control 
Panels. 

1) The electrical control equipment shall 
b; Panel Enclosure: 

be mounted within a NEMA 12 stainless 
steel, dead front type control enclo- 
sure. It shall include a removable 
steel back panel on which control 
components shall be mounted. Operator 
controls shall be mounted on a steel 
inner swing panel. The control panel 
shall be equipped.with vapor emission 
type corrosion inhibitors. Enclosure 

Date: 02/14/96 
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G. 

shall be suitable for w a l l  mounting of 
panel enclosure within the station 
enclosure. 

with UL 67 and NEMA I C s  6. 
2) Control panel shall be in accordance 

Motor Branch Components 
1. 

2. 

3 .  

4 .  

5 .  

Date: 02/14/96 g a Rev,.: 0 RE: PT 

A l l  operating controls and instruments shall be 
securely mounted and shall be clearly labeled to 
indicate function. 
Main Connections: A main terminal block and 
ground bar shall be furnished for field connection 
of the electrical supply. 
Combination Motor Starters: An open-frame, 
across-the-line, NEMA ICs 2 rated magnetic motor 
starter (size 1 or larger) shall be furnished for 
each pump motor. A l l  motor starters shall be 
equipped to provide undervoltage release and 
overload protection on all three phases. 
Overload Relays: Overload relays shall be of 
block, type, utilizing melting alloy type spindles, 
and shall have visual trip indication with trip- 
free operation. Overload relays shall be of 
manual reset only. Heater elements shall provide 
Class 10 trip times per NEMA ICs 2 and shall be 
selected in accordance with the actual motor 
nameplate data. 
shall be mounted through the door of the control 
panel in such a manner as to permit resetting the 
overload relays without opening the control panel 
door. 
Pump Motor Protection: 
shall be equipped to terminate pump operation due 
to high motor winding temperature or moisture in 
the motor housing and shall utilize the contacts 
in the pump motor. If either event should occur, 
the motor starter will drop out and a mechanical 
indicator, visible on the inner door, shall 
indicate that the pump motor has been shut down. 
The pump motor shall remain locked out until the 
condition has been corrected and then shall be 
manually reset. 

An overload reset pushbutton 

The pump control panel 

02733 WBS NO.: 1.1.1.1.1.3.1 
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H .) Other Control Corbtponents 
1. Control Circuit: The control circuit shall be 

protected b y  a normal duty thermal-magnetic air 
circuit breaker, which shall be connected in such 
a manner as to allow control power to be 
disconnected from all control circuits. 

shall be connected to permit manual start and 
manual stop for each pump individually, and to 
select automatic operation of each pump under 
control of the liquid level control system. 

3. Alternator Relay: Pump alternator relay contacts 
shall operate after pump shutdown. 

4. Pump Run Indicators: Control panel shall be 
equipped with one oil-tight pilot light for each 
pump motor. 
the related pump motor starter to indicate that 
the motor is on or should be running. 
shall be equipped with lamps providing a minimum 
of 15,000 hours. 

5. Elapsed Time Indicators: Six-digit elapsed time 
indicators (non-reset type) shall be connected to 
each motor starter to indicate the total running 
time of each pump in "hoursll and "tenths of 
hours. 

provided to permit the station operator to select 
automatic alternation of the pumps. 

shall supply dry contacts, single pole, double 
throw (SPDT), wired to terminal blocks for field 
connection to a remote status indication system: 
FUNCTION CONTACT 
Motor #1 Trip (Moisture/Thermal). . (1) S.P.D.T. 
Motor #2 Trip (Moisture/Thermal) . . (1) S.P.D.T. 

S.P.D.T. 
Low Water Alarm...................(l) S.P.D.T. 
In addition to above output contacts, provide an 
indicator light on the panel cover to indicate 
alarm condition with proper label. 

utility receptacle providing 115 VAC, 60 Hertz, 
single phase current shall be mounted through the 

. 
2. Pump Mode Selection: Pump mode selector switches 

Light shall be wired in parallel with 

Run lights 

6. Sequence Selector Switch: A switch shall be 

7. Dry Contacts: The control panel manufacturer 

High Water Alarm .................. (1) 

8. Receptacle: A duplex ground fault indicating 

02733 WBS No.: 1.1.1.1.1.3.1 Date: 02/14/96 
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9. 

10. 

11. 

inner swing panel of the 
Receptacle circuit shall 

control enclosure. 
be protected by a 15- 

ampere thermal-magnetic circuit breaker. 
Panel Heater: The control panel shall be equipped 
with a panel heater arid thermostat to minimize the 
effects of humidity and condensation. 
Auxiliary Power Transformer: The lift station 
shall be equipped with a 2 kVA stepdown 
transformer to supply 115 volt, AC, single phase 
for the control and auxiliary. A mechanical 
operating mechanism shall be installed on the 
circuit breaker to provide a means of 
disconnecting power to the transformer. The 
operator handle for the mechanism shall be located 
on the exterior of the control panel, with 
interlocks which permit the door to be opened only 
when the circuit breaker is in the'"0FF" position. 
Wiring: 
a. The control panel, as furnished by the 

manufacturer, shall be completeiy wired. The 
contractor shall field connect the power 
feeder lines to the main terminal block, 
final connections to the remote alarm 
devices, and the connections between the pump 
and the pump motor control. A l l  wiring, 
worlananship, and schematic wiring diagrams 
shall be in compliance with applicable 
standards and specifications set forth by 
NFPA 70. 

b. All user senriceable wiring shall be type plprw 
or THW, 600 volts, and shall be color coded 
as follows: 
1) Line and Load Circuits, AC or 

2) AC Control Circuit Less Than 
DC power . . . . . . . . . . . . .  Black 
Line Voltage . . . . . . . . . . . .  Red 

3) DC Control Circuit . . . . . . . .  Blue 
4) Interlock Control Circuit, from 

External Source . . . . . . . .  Yellow 
5 )  Equipment Grounding Conductor . . Green 
7) Hot With Circuit Breaker Open . Orange 
6) Current Carrying Ground . . . . .  White 

Date: 02/14/96 gL( Rev.: 0 RE: PT 
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12. Wire Identification and Sizing: 
a. Control circuit wiring inside the panel; with 

the exception of internal wiring of 
individual components, shall be 12 gage 
minimum, type MtW or THW, 600 volts. Power 
wiring shall be 12 gage minimum. 

b. The axnpacity of motor branch conductors and 
other power conductors shall not exceed the 
temperature rating of the connecting 
terminals. Wires shall be clearly numbered at 
each end in accordance with the electrical 
diagram. 

13. Wire Bundles: Wires connected to components 
mounted on the enclosure door shall be bundled and 
tied in accordance with good commercial practice. 

a. Conduit requirements: 
All conduit and fittings shall be UL 
listed. 

shall be constructed of smooth, flexible 
galvanized steel core with smooth, 
abrasion-resistant, liquid-tight 
polyvinyl chloride cover in accordance 
with ANSI 360. 

with Articles 346, 347, and 350 of NFPA 
70. 

70. 

The pump control manufacturer shall 
provide a common ground bar mounted on 
the enclosure back plate. The mounting 
surface of the ground bar shall have any 
paint removed before making final 
connections. 

connections to the main ground lug and 
each pump motor in accordance with NFPA 
70. 

14. Conduit 

1) 

2) Liquid-tight flexible metal conduit 

3) Conduit shall be supported in accordance 

4) Conduit shall be sized according to NFPA 

b . Grounding : 
1) 

2) The contractor shall make the field 

Date: 02/14/96 
Rev.: 0 RE: PT 

02733 
13 of 23 

WBS No.: 1.1.1.1.1.3.1 
ERA/WPRAP/PO-145 9 



I. 

c. EquipmeEt Marking: 
1) Permanent, corrosion-resistant 

nameplate(s1 shall be attached 
equipment. 

to the 

2) Control components shall be permanently 
marked using the same identification 
shown on the electrical diagram. 
Identification label shall be mounted 
adjacent to the device. 

3) Switches, indicators, and instruments 
shall be plainly marked to indicate 
function, position, etc. Marking shall 
be mounted adjacent to and above the 
device. 

Liquid Level Control 
1. Functional Description: The level :control system 

shall start and stop the pump motors in response 
to changes in wet well level, as set forth herein. 

submersible transducer type, containing a pressure 
sensor which extends into the wet well. The 
pressure sensor provides wet well level signals 
for the electronic pressure switch and the 
remainder of the level control system. 

3. Sequence of Operation: The electronic pressure 
switch shall continuously monitor the wet well 
level, permitting the operator to read wet well 
level at any time. Upon operator selection of 
automatic operation, the electronic pressure 
switch shall start the motor for one pump when the 
liquid level in the wet well rises to the "pump 

"pump stop level," the electronic pressure switch 
shall stop this pump. These actions shall 
constitute one pumping cycle. 
for on-off level requirements.) These levels 
shall be adjustable as described below. 

system shall utilize the alternator relay to 
select first one pump, then the second pump, to 
run as lead pump for a pumping cycle. Alternation 
shall occur at the end of a pumping cycle. 

2. Type: The level control system shall be the 

- 

start level." When the liipid is lowered to the - 

(See Drawing GO0146 

4. Automatic Pump Alternation: The level control 

Date: 02/14/96 02733 'WBS NO.: 1.1.1.1.1.3.1 
g b  Rev.: 0 RE: PT 14 of 23 ERA/WPRAP/PO-145 



5. Electronic Pressure Switch: ZO 38 
a. The electronic pressure switch shall include 

integral components to perform all pressure 
sensing, signal conditioning, EM1 and RFI 
suppression, DC power supply, and 120 volt 
outputs. Comparators shall be solid state 
and shall be integrated with other components 
to perform as described below. 
The electronic pressure switch shall be 
capable of operating in an ambient 
temperature range of -18 degrees C (0 degrees 
F) through +55 degrees C (131 degrees F). 
Control range shall be 0 to 12.0 feet of 
water with an overall repeat accuracy of 20.1 
feet of water. 

of the following integral comppnents: 
Pressure sensor, display, electronic 
comparators, and output relays. 

b. 

c. The electronic pressure switch shall consist 

6. Pressure Sensor: The pressure sensor shall be a 
strain gauge. transducer designed to be submerged 
in the wet well. The sensor shall convert the wet 
well level to a proportional electrical signal f o r  
distribution to the display and electronic 
comparators. The pressure sensor shall be 
equipped with 26 feet of cable. 

incorporate a digital panel meter which, upon 
operation selection, shall display liquid level in 
the wet well, and the preset start and stop level 
for both lead and lag pump. The meter shall be a 
3-1/2-inch digit display calibrated to read out 

. directly in feet of water, accurate to within 0.1 
foot, with a full-scale indication of not less 
than 12 feet. 

8. Electronic Comparators: Level adjustments shall 
be electronic comparator setpoints to control the 
levels at which the pumps start and stop. 
the level settings shall be adjustable and 
accessible to the operator without opening the 
electronic pressure switch or any cover panel on 
the electronic pressure switch. Controls shall be 
provided to p e d t  the operator to read the 

7. Display: The electronic pressure switch shall 

Each of 

Date: 02/14/96 02733 WBS NO.: 1.1.1.1.1.3.1 
. 15 of 23 ERA/WPRAP/PO- 145 Rev.: 0 RE: PT 5/7 

. e e m  



. .. 

9. 

10. 

11. 

12. 

J. 

- -\ 
- - - - . _  - .  _ _  

selected levels on the display. Such adjustments 
shall not require hard wiring, the use of 
electronic test equipment, artificial level 
simulation, or introduction of pressure to the 
electronic pressure switch. 
Output Relays: Each output relay in the 
electronic pressure switch shall be solid state. 
Serviceability: The electronic pressure switch 
shall be equipped with replaceable plug-in 
integrated circuits, output relays, and fuses. 
High Water Alarm: The electronic pressure switch 
shall be equipped with an additional electronic 
comparator and solid state output relay to alert 
maintenance personnel to a high liquid level in 
the wet well. In the event that the wet well 
liquid reaches a preset high water alarm level, 
the high water output relay shall epergize a 
magnetic switch. The magnetic switch shall 
complete a 115 volt AC circuit for an external 
alarm device. An electrical or mechanical 
indicator, visible on the front of the control 
panel, shall indicate that a high wet well level 
exists. The magnetic switch shall maintain the 
alarm signal until the wet well level has been 
lowered and the circuit has been manually reset. 
Spare Parts: The manufacturer shall supply one of 
each type integrated circuit and one output relay 
as spare parts. 

0 

Ala= 
1. Alarm Light (External): A 115 volt AC alarm light 

with a red globe, conduit box, and mounting 
fixtures shall be provided. The light shall be 
shipped loose for field mounting by the 
Subcontractor. 

alarm horn with a conduit box and mounting 
fixtures shall be provided. The components shall 
be designed in such a manner as to permit mounting 
without water collecting in the horn. The horn 
shall be shipped loose for field mounting by the 
contractor. 

2. Alarm Horn (External): A 115 volt AC weatherproof 

Date: 02/14/96 
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3. Alarm Flasher: The alarm light circuit shall be 

equipped with a repeat cycle timer causing the 
alarm light to flash. Flash rate shall be 
approximately 1 second (1/2 second on and off). 

4. Alarm Silence: An alarm silence pushbutton and 
. relay shall be provided. 

K. Air Bubbler System and Piping 
1. 

2. 

3 .  

Air Pumps: 
a. Two vibrating reed, industrial rated air 

pumps shall be furnished to deliver free air 
at a rate of approximately 5 cubic feet per 
hour and a pressure not to exceed 7 psi. 
Liquid level control systems utilizing air 
compressors will not be acceptable. 

b. A selector switch shall be furnished to 
provide manual alternation of the air pumps. 

Air Bell: 
in diameter shall be provided for installation at 
the outlet of the air bubbler line in the wet 
well. The air bell shall have a 3/8-inch NPT 
tapped fitting for connection to the bubbler line.- 
Air Flow Indicator: An air flow indicator gauge 
shall be provided and-connected to the air bubbler 
piping to provide a visual indication of rate of 
flow in standard cubic feet per hour. 

An air bell constructed of PVC 3 inches 

L. STATION ENCLOSURE 
1. Description: The station enclosure shall contain 

and enclose all valves A d  associated controls, 
and shall be constructed to enhance 
serviceability. Minimal requirements include the 
following: 
a. Two access panels shall be provided. Panels - 

shall be sized and placed to permit routine 
maintenance operations through the panel 
openings of the enclosure. For these 
purposes, routine maintenance shall include 
frequently performed adjustments and 
inspections of the electrical components, 
controls, and valves. 

b. The access panels shall be provided with a 
hinge and latch. Hinge shall be the 
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C. 

d. 

e. 

continuous type. Latch shall engage the 
enclosure at not fewer than two places, and 
shall be protected by a keyed lock. 
One access panel shall contain a screened 
vent to maximize air flow f o r  enclosure 
ventilation. 
Station enclosure, less base, shall be 
completely removable or able to be 
disassembled following the removal of re- 
usable tamper-proof hardware. After removal 
or disassembly, no portion of the enclosure 
shall project above the surface of the base 
to interfere with maintenance operations or 
endanger personnel. 
Removal or disassembly of the enclosure shall 
be accomplished by not more than two 
maintenance personnel and with-out the use of 
lifting equipment. 

2. Materials: 
a. The station enclosure shall be manufactured 

of fiberglass suitable for use in a sewage 
lift station environment. 

b. A l l  interior surfaces of the housing shall be 
coated with a polyester resin-rich finish. 

c. The outside of the enclosure shall be coated 
with a suitable pigmented resin, compounded 
to ensure long, maintenance-free life. 

3. Enclosure Base: 
a. Station base shall be constructed of precast, 

reinforced concrete bonded inside a 
fiberglass form covering top and sides, and 
shall be designed to ensure adequate strength 
to resist deformation of the structure during - 
shipping, lifting, or handling. The 
enclosure base shall function at the wet well 
top and incorporate a duplex access lid, 
sized for the installation and removal of the 
specified pumps, and shall be of sufficient 
size to p e d t  access to the wet well. 

b. Color used shall de-emphasize the presence of 
dirt, grease, etc., and shall be provided 
with a non-skid surface. 
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4. Ventilation Blower: An exhaust blower shall be 

mounted in the roof of the enclosure. Blower 
capacity shall be sufficient to change station air 
a minimum of once every 2 minutes. Blower motor 
shall be operated automatically and shall be 
turned on at approximately 70 degrees F and shall 
be turned off at 55 degrees F. Blower motor and 
control circuit shall be protected by a 
thermal-magnetic air circuit breaker to provide 
overcurrent and overload protection. Blower 
exhaust outlet shall be designed to prevent the 
entrance of rain, snow, rocks, and foreign 
material. 

5. Static Wet Well Vent: A static wet well vent 
shall be mounted in the station base and housed in 
the station enclosure. The station enclosure 
shall provide a transition area between the wet 
well and the vent outlet. The vent shall terminate 
through the station wall with a screened opening 

rain, snow, rocks, and foreign material. 

incorporate a cable transition adapter for the 

which shall be designed to prevent the entrance of -_ - 
- 

6. Cable Transition Adapter: The station base shall 

pump cables, level controls, and associated 
wiring. The adapter shall provide for a vapor- .. L 

~ 

-. tight transition between the wet well and the lift 
3 . 7  

station enclosure. The adapter shall incorporate 
cable grips for each cable and be provided with a 
gasket between the adapter and the station for a 
positive seal. 
considered for cable transition. 

with a 1300/1500 watt, 115 volt, thermostatically 
controlled, grounded electric heater. 

8. Insulation Package: The pump station shall be 
equipped with a 1-inch-thick closed cell foam 
insulation, which shall be applied to the roof, 
walls, doors, and corner panels. 

9. Hand Lamp: Puxnp station shall be provided with a 
100- watt, 115-volt AC vapor-tight hand lamp with 
25 feet of cord and grounding plug. Hand lamp 
shall be constructed of corrosion-resistant 
materials, and shall be equipped with a guard and 

Junction boxes shall not be 

7. Station Heater: Pump station shall be provided 

Date: 02/14/96 
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M. Wet 
1. 

N. 

0. 

a clear globe. 
supplied if provicled with an effective'.means of 
double insulation'. 

UxJgrounded hand lamps may be 

Well 
The wet well shall be precast concrete. The 
precast barrel sections shall be in accordance 
with ASTM C478, with O-ring joints per ASTM C443.  
The barrel sections, bottom slab, and transition 
slab shall be reinforced to withstand earth 
pressures including the surcharge effects of a 
16,000-pound wheel load located adjacent to the 
station. 

Finish 
1. Station Finish: A l l  aboveground station piping, 

control panel, and exposed steel frpmework shall 
be cleaned with industrial grade chemical cleaner. 
The prime coat shall be a zinc-based synthetic 
primer. The finish coat shall be an automotive 
grade white acrylic enamel. 

- 

Manufacturer's Responsibilities 
1. System Responsibility: To ensure system 

compatibility, all pumps, pump bases, station 
enclosure, station valving, pump controls, and 
level system shall be furnished by the pump 
manufacturer. 

2. Operational Test: 
a. The pumps, motors, and controls shall each be 

given an independent operational test in 
accordance with the standards of the 
Hydraulic Institute. Recordings of the test 
shall constitute the correct performance of- 
the equipment at the design head, capacity, 
and rated speed and horsepower as specified 
herein. 

representative and/or a representative 
designated by FERMCO, shall. be invited to 
witness the operational test at the 
manufacturer's facility or other location 
designated by the manufacturer. 

b. Upon request from FERMCO, a FERMCO 

Date: 02/14/96 
Rev.: 0 .RE-: PT 

Yl?mqm@ 5 a  
02733 a WBS No.: 1.1.1.1.1.3.1 

20 of 23 ERA/WPRAP/PO- 145 



... . -- ... . 

\ 20 38 
3. Support Literatpre: 

a. 

b. 

C. 

The Subcontractor shall submit support 
literature from the pump manufacturer for the 
pump and all related equipment specified 
herein. 
Installation Instructions: Installation of 
pumping units shall be done in accordance 
with written instructions provided by the 
manufacturer. 
Operation and Maintenance Instructions: 

The pump manufacturer shall supply a 
complete set of comprehensive written 
instructions to enable an operator to 
properly operate and maintain the 
equipment supplied. Content of the 
instructions shall assume the operator 
is familiar with pumps, motors, piping, 
and valves, but that the operator has 
not previously operated and/or 
maintained the exact equipment supplied 
The instructions shall be prepared as a 
system manual applicable solely to the 
pump equipment and related devices 
supplied by the manufacturer, as 
specified herein. 
The instructions shall include, but not 
be 
a) 

b) 

C) 

limited to, the following: 
Descriptions of, and operating 
instructions for, each major 
component of the complete pump 
package as supplied. 
Instructions on operation of the 
pump and pump controls in all 
intended modes of operation. 
Instruction for all adjustments 
which must be performed at initial 
start-up.of pump equipment, 
adjustments required after the 
replacement of liquid level control 
system components, and adjustments 
as required in the course of 
preventative maintenance as 
specified by the manufacturer. 
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d) Service instructions for major 
components not manufactured by the 
pump package manufacturer, but 
supplied by the manufacturer in 
accordance with the specifications. 
In such case, the literature 
supplied by the actual manufacturer 
shall be incorporated as 
appendices. 

e) Blectrical schematic diagram of the 
pump and control package. 
Schematics shall illustrate, to the 
extent of authorized repair, pump 
motor branch, control and alarm 
system circuits, and 
interconnections among these 
circuits. Wire numbers shall be 
shown on the schematic. Schematic 
diagrams for individual components, 
not normally repairable by the 
station operator, need not be 
included, and details for such 
parts shall not be substituted for 
an overall system schematic. 
Partial schematics, block diagrams, 
and simplified schematics shall not 
be provided in lieu of an overall 
system diagram. 

f) Layout drawing of the pump package 
as supplied, prepared in accordance . 
with good commercial practice, 
showing the location of all 
submersible pumps, base plates, and 
guide rail assemblies. 

4. Operation and maintenance instruction 
package. 

PART 3 gltEcuTIObT 

3 . 1  FIELD CONDITIONS 

A. Verify that proper power supply is available. 
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B. 

3 . 2  

A. 

B. 

C. 

D. 

E. 

.-. 

Verify that all piping is in place and all leak testing 
has been satisfactorily performed. 

Install in accordance with knufacturer’.~ instructions. 

Install in accordance with the requirements of NFPA 70. 

All earthwork shall be performed in accordance with 
Section 02200. 

All force main piping shall be installed in accordance 
with Section 02720. 

The manufacturer shall provide installation supervision 
and start-up assistance. Service assistpnce shall be 
in accordance with the manufacturer’s warranty. .. 1 _. . 

OF SECTION 
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SECTION 02831 

CHAIN LINK FENCES 

PART 1 GENE- 

1.1 SECTION INCLUDES 

A. Fence framework, fabric, and accessories. 

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

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

1.2 RELATED SECTIONS 

A. Section 01010 - General Requirements. 

B. Section 01011 - Submittals 

C. Section 02200 - Earthwork. 

1.3 REFERENCE DRAWINGS 

A. See Section 01012 for the Schedule of Drawings. 

1.4 REFERENCES .. 

2. ASTM A123-89a 

3. ASTM A153-82 ' 

A. American Society for Testing and Materials ( A S T M ) :  
1. ASTM A121-86 Standard Specification for 

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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1.5 

A. 

B. 

1.6 

A. 

.. 1 . 7  

A. 

1.8 

A. 

B. 

C. 

- .  

SYSTEM DESCRIPTION 

. -  

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. 

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. 

QUALIT!? ASSURANCE P R O G W  

Qualifications: 
1. Manufacturer: Company specializing in 

manufacturing the products specified in t h i s  
section with minimum 3 years documented 
experience. 

DELIVERY, STORAGE, AND HANDLING 

Material shall be stored at a location directed by 
FERMCO . 
S ~ T T A L S  

Provide submittals as required by Section 01011. 

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

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

Date: 02/14/96 
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D. 

E. 

PART 2 

2.1 

2 . 2  

A .  

B. 

C. 

D. 

E. 

A. 

Date: 
Rev. : 

20 
Certificate of Conformance: Manufacturer certifies 
that supplied products meet or exceed specification 
requirements. 

..I 

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

. .  

PRODUCTS 

MAmRIALS 

Framing (Steel): ASTM A570; hot rolled steel strip, 
cold formed to pipe configuration, longitudinally 
welded construction, minimum yield strength of 5 0  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. 

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. 

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. 
6. Line Post, gate post. 

ACCESSORIES 

Caps: Cast steel galvanized; sized to post diameter, 
set screw retainer. 
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B. F’lttings: Sleeves, bands, clips, rail ends, tension 
bars, fasteners and fittings; galvanized steel. 

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

D. Finishes : 
1. Components and Fabric: Galvanized to ASTM A123; 

2. Hardware: Galvanized to ASTM Al53, 2.0 

3. Accessories: Same finish as framing. 

2.0 ounces/square feet coating. 

ounces/square feet coating. 

PART 3 EXECOTION 

3 . 1  EREZTION/IHSTALLATION/APPLICATION 

A. Install framework, fabric, accessories, and gates in 
accordance with the manufacturer’s instructions. 

B. 

C. 

D. 

E. 

F .  

G. 

Set all posts plumb in concrete footings with top of 
footing 2 inches above finish grade. Slope top of 
concrete for water runoff. 

A l l  post footing depth below finish grade is 3 feet, 6 
inches. 

Brace comer 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 I00 feet maximum, whichever is less, as per 
manufacturer’s recommendations. 

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

I. 

J. 

K. 

L. 

3/ 2 

A. 

B. 

20 38 
Fasten fabric to top rail, line posts, brzces, and 
bottom tension wire with tie wire at maxiirun 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. 

Install grounding as shown on Detail 1 Drawing No. 
G00207. 

ADJUSTING 

Maximum Var,ation From Plumb: 1/4 inch. ... 

Maximum Offset From True Position: 1 inch. 

END OF SECTION 

. . .  
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PART 1 GENERAL 

1.1 

1.2 

- -c' SECTION 02900 3 5 .  

SOIL PREPARAT1O.J AND SEEZ&$fSG- 

SECTION INCLUDES 

A. 

B. 

Seeding and mulching to stabili2bSalkturbed areas. 

Maintenance of seeded areas untl9. % e l  acceptance of 
contract work. -. 

20 38 

RELATED SECTIONS 

A. Section 01010 - General Requirement&.: 
- .  B. Section 01011 - Submittals. 2cc: 

<: - C. Section 02110 - Site Clearing. - - _  

D. Section 02200 - Earthwork. z; 

2 -  - E. Section 02720 - Site Drainage. - -  

1.3 REZEXENCE DRAWINGS - 
. .- - LNGS 

A. See Section 01012 for the SchedulKbfLDrawings. 

1.4 REFERENCES 

A. State of Ohio, Department of TranS&Etation (ODOT), 
Construction and Material SpeciE&hWuns, 
January 1, 1995. * - .  
1. Except as supplemented or -6thmpgSse modified 

L 2 

herein and/or shown on the.-mbhtmction drawings, 
the entire work under thisms-n shall be in 
compliance with the provishnsa3€ ODOT. 

1.5 SUBMITTALS 

A. Provide submit.tals as required -b$&eZEbn 01011. 
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.. B. 

C. 

D. 

1.6 

A. 

B. 

C. 

1.7 

A. 

Date: 

'I 
. i  

Maintenance Data: Submit maintenance 
seeded areas including: 
1. Grass Seed: Types, application, 

and maximum grass height. 

.'nstructions for 

cutting method, 

2. Soil Nutrients: Types, frequency, and recommended 

3. Soil Conditioners: Type and recornmended coverage. 
coverage. 

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

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

requirements of the specifications. 

Product Data: 
1. Filter fabric catalog data and sample. 
2. Mulch f o r  seeding. 

D m m Y #  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. 

_-  . 

Deliver plant nutrients and soil conditioners in 
waterproof bags showing weight, chemical analysis, and 
riame of manufacturer. 

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

MAINTENANCE 

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 

02/14/96 02900 WBS No.: 1.1.1.1.3.1 
2 of 7 ERA/WPRAP/PO- 145 

J .  

4 

5 .  

6 

7 

8 

9 

10 

11 

-12 

13 

14 

I S  

16 

17 

18 . 

19 

m 

_ _  
24 

25 

26 

27 

?E 

29 

Y) 

31 

32 

33 

34 

35 

36 

37 

38 

39 

a 
41 



7 
. ... . .. -.. 

I-. 

+- 2 0 3 8  

,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. 

2. Apply plant nutrients as required in 

3. Water to prevent grass and soil from drying out. 
4. Immediately re-seed areas that show bare spots. 

Fill in washed-out areas with topsoil and re-seed. 

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

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

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Seed 
1. Seed Mixture.: Permanent seeding 

a. 40 percent Kentucky Bluegrass (POA 

b. 40 percent Kentucky Fescue (Festuca Rubra) . 
c. 20 percent Annual Ryegrass (Lolium 

2. Mixture shall be clean, guaranteed 95 percent 

Pratensis). 

Multiflorum). 

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

B. Soil Materials 
1. 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 ASTM D2487 Group Symbol 
OH. When feasible, topsoil shall be salvaged from 
the work area and stockpiled for re-use. 

C. Soil Conditioners 
1. Lime: 

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

2.2 

A. 

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 a p p r k l  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 . 

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. 

ACCESSORIES 

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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@ PART 3 EXECUTION 

- -  2 Q 3 8  

3.1 FIELD CONDITIONS 

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

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

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

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

3 . 2  

A. 

B. 

C. 

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 

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

2 . 1 ,  Paragraph D, Subparagraph 1.b. 
2 .  Apply after smooth raking of topsoil, and prior to 

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

fertilizer. 

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

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

2. Do not seed areas in excess of that which can be 

Rake 

mulched on same day. 
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. .  

3 . 3  

A .  

B. 

3 . 4  

A .  

Date: 

- 

3 .  

4 .  
5 .  

6 .  

Apply seed mixture as follows: 
a. A l l  seeding performed between October 15 and 

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

b. 

Lightly roll seeded area. 
Immediately following seeding and compacting, 
apply mulch. 
Apply water with a fine spray immediately after 
each area has been mulched. Saturate soil to 
approximately 4 inches deep. 

QUALITY CONTROL 

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. 

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

PROTECTION 

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

2. Cover seeded slope area with mulch. Cover ditch 

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

4. Mulch: 

plant material. 

lines with matting. 

vertical, replace mulch with matting. 

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

02/14/96 02900 WBS No.: 1.1.1.1.3.1 
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b. Apply by hand, by mechanical spreaders, or by 
blowers. 

5. Matting: 
a. Roll matting onto slopes or along ditch lines 

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

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

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

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

f. Lightly dress slopes with topsoil to ensure 
close contact between matting and soil. 

g. At sides of ditches, lay matting laps in 
direction of water flow. 

END OF SECTION 

. .  
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SECTION 03001 
CONCRETE 

I 

3 

4 

5 

6 

7 

8 

9 

10 

I I  

I2 

13 

14 

I5 

16 

17 

18 

I9 

30 

?I 

.? -- 
3 

14 

3 

36 

27 

ZB 

29 

M 

31 

32 

33 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Concrete work for foundations, slabs, walls, equipment 
supports, and other miscellaneous concrete. 

B. Formwork and accessories. 

C. Reinforcement and accessories. 

Cast-in-place concrete, grout, and accessories. D. 

Finishing and curing. E. 

Sampling and testing of concrete work by an independent 
testing laboratory. 

F. e 
RELATED SECTIONS 

Section 01010 - General Requirements. 

Section 01011 - Submittals. 

Section 02200 - Earthwork. 

Section 02667 - Site Water Lines. 
RBPZRENCCE DRAWINGS 

1.2 

A. 

B. 

C. 

D. 

1 . 3  
34 

3s See Section 01012 for the Schedule of Drawings. A. 
36 

1.4 REFERENCES 37 

38 

A. American Concrete Institute (ACI): 39 

1. ACI 301-89 . . Specifications for Structural a 

Concrete for Buildings. 41 

2. ACI 30SR-91 Hot Weather Concreting. 42 

3. ACI 306R-88 Cold Weather Concreting. 43 

Date: 01/26/96 
Rev.: 0 RE: RJ 
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B. 

'7 
- :  . .  

4. ACS 318/318R Building Code Requirements for 

5. ACI SP-66-94 ACI Detailing Manual. 
ReQ. 92 Reinforced Concrete. 

American Society for Testing and Materials (ASTM): 
ASTM A61S-A61SM-94 Deformed and Plain Billet- 1. 

2 .  

3. 
4. 

5 .  
6. 

7. 

a .  

9. 

10. 

11. 

12. 

13. 

14. 

ASTM C31-91 

ASTM (233-93 
ASTM c39-94 

ASTM c94-94 
ASTM c109 
Rev. A-94 

ASTM C143 
Rev. A-90 
ASTM C150 
Rev. B-94 
ASTM C157-93 

ASTM C231 
Rev. B-91 

ASTM C260-94 

ASTM C309-94 

ASTM C311 
Rev. B-94 

ASTM C494-92 

Date: 01/26/96 
Rev.: 0 . RE.: RJ 535 

v .  

Steel Bars for Concrete 
Reinforcement. 
Standard Practice for Making 
and Curing Concrete Test 
Specimens in the Field. 
Concrete Aggregates. 
Standard Test Method for 
Compressive Strength of 
Cylindrical Concrete 
Specimens. 
Ready Mixed Coicrete. 
Standard Test Method for 
Compressive Strength of 
Hydraulic Cement Mortars. 
Standard Test Method for Slump 
of Hydraulic Cement Concrete. 
Portland Cement. 

Standard Test Method for 
Length Change of Hardened 
Hydraulic Cement Mortar and 
Concrete. 
Standard Test Method for Air 
Content of Freshly Mixed 
Concrete by the Pressure 
Method. 
Air-Entraining Admixtures for 
Concrete. 
Liquid Membrane-Forming 
Compounds for  Curing Concrete. 
Standard Test Methods for 
Sampling and Testing Fly Ash 
or Natural Pozzolans for Use 
as a Mineral Admixture in 
Portland Cement Concrete. 
Chemical Admixtures for 
Concrete. 

03001 WBS No.: 1.1.1.1.1.3.1 
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1.5 

A. 

B. 

C. 

D. 

E. 

1.6 

A. 

20 38 Coal Fly Ash and Raw or 1 15. ASTM C618 
Rev. A-94 Calcined Nitural Pozzolan for 

Use as a Mineral Admixture in 
Portland Cement Concrete. 

Strength of Epoxy-Resin 
Systems Used with Concrete by 
Slant Shear. 

16. ASTM C882-91 Standard Test for Bond 

17. ASTM C920-94 Elastomeric Joint Sealants. 

SUBMITTALS 

Submittals shall be in accordance with Section 01011. 

Shop Drawings: Indicate reinforcing bar sizes, 
spacings, locations, quantities, bending and cutting 
schedules, placing drawings, and support.ing and spacing 
devices. 

Product Data: Concrete mix designs, including 
documentation of aggregate sources and most recent 
sieve analysis. Sieve analyses must not be older than 
1 year. 

Concrete Supplier: Name and address of the transit-mix 
concrete supplier. Supply typical batch ticket and 
history per ASTM C94. 

Test Reports: Submit test reports for all tests 
required under field quality assurance. 

QUALITY ASSURANCE PROGRAM 

ACI 301: References are made to ACI 301 to abbreviate 
text of this section. Only those portions of ACI 301 
referred to specifically in this section shall apply. 

Date: 01/26/96 
Rev.: 0 RE: RJ 
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C. 

D. 

E. 

1 . 7  

.A. 

B. 

. .  

Amend Subparagraph 1.3.1 of ACI 301 to change the 
following titles to read (wherever they occur in ACI 
301) : 

ACI 301, Chancre To Read 
Architect/Engineer FERMCO 
Owner FERMCO 

Fonnwork shall be in accordance with Chapter 4 of ACI 
301 unless specified otherwise in this section. 

Perform concrete reinforcing work in accordance with 
Chapter 5 of ACI 301, unless specified otherwise in 
this section. 

Perform cast-in-place concrete work in accordance with 
Chapters 7, 8 ,  10, 11, 
specified otherwise in 

Reinforcing bars shall 

and 12 of ACI 3 0 1 ,  unless 
this‘ section. 

HANDLING 

be delivered to meet the 
construction schedule and stored as directed by the 
FERMCO Construction Manager. 

Tags: Reinforcing bar tags shall be made of durable 
material and marked in a legible manner with waterproof 
markings; not less than one tag per bundle, attached by 
wire. Identification tags shall show the grade, number 
of pieces, size, and mark or length of bars. 

PART 2 PRODUCTS 

2.2 MAmIALs 

A. Plywood Forms: Not less than 5/8-inch-thick, 5-ply 
Douglas fir plywood conforming to PS 1, and as 
manufactured by a member of the American Plywood 
Association; B-B Plyform, Class I, Exterior-MA, with 
plyform faces sanded and oiled. 

B. Prefabricated Type Forms: Matched, tight fitting, 
stiffened to support weight of concrete. 

Date: 01/26/96 
Rev.: 0 RE: RJ w 
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2 .2  

C. 

D. 

E. 

F. 

G. 

7 ." '7, 
20 38 

Form Release Agent: Colorless mineral oil which will i 

not stain concrete nor impair natural bonding 2 

characteristics of subsequent coatings. 3 

4 

Reinforcing Steel: ASTM A615, 60 k s i  yield grade; 5 

deformed billet steel bars; plain finish. 6 

Tie Wire: Minimum 16-gage annealed type wire. 8 

7 

9 

Chairs, Bolsters, Bar Supports, Spacers: Sized and 10 

concrete placement conditions. It 

shaped for strength and support of reinforcement during I I  

13 

Fabrication: Fabricate concrete reinforcing in 14 

accordance with ACI SP-66 and Chapter 7 and 12 of ACI 13 

318. 16 

17 

H. Cement : 18 

1. Normal, Portland cement, conforming to 19 

requirements of ASTM C150, Type I. '1) . .  
71 

...I I. Fly Ash: _- 
1. Class F, conforming to requirements of ASTM C 6 1 8  3 

and ASTM C311. 24 

2.5 

J. Admixtures: 26 

1. Air Entrainment: Conforming to ASTM C260. 27 

2 .  Water Reducing and Retarding: Conforming to 28 

requirements of ASTM C494. 29 

K. Aggregates: 
1. Normal Weight Concrete: Conforming to 

2 .  M a x i m  aggregate size: 1 inch. 
requirements of ASTM C33. 

ACCESSORIES 

Y) 

31 

32 

33 

34 

35 

36 

37 

A .  Chamfer Strips: Chamfered, wood strip type; 3/4 by 3/4- 38 

inch size. 39 

B. 
60 

Nails, Spikes, and Anchorages: Sized as required and 41 

of sufficient strength and character to maintain 32 

formwork in place while placing concrete. 43 

Date: 01/26/96 
Rev.: 0 RE: RJ 
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C. Form Ties: Removable or snap-off type; designed to 
prevent form deflection; of adjustable length, cone 
type, with waterproofing washer; and free of defects 
that could leave holes larger than 1 inch in concrete 
surface. 

D. Joint Sealer: 
ASTM C920; Type S or Type M, Grade P, Class 25. 
1. Acceptable products and suppliers (or equal): 

Elastomeric joint sealant conforming to 

a. Sikadur 51 SL, by Sika Corp. 
b. Sonolastic SL-1, by Sonneborn Building 

Products. 

E. Patching Grout: Premixed, nonshrink epoxy grout ,  
capable of developing minimum compressive strength of 
3,000 psi in 24 hours, conforming to ASTM C109. The 
grout must not shrink or expand more th4n 5 percent 
when tested in accordance with ASTM C157 and achieve a 
minimum bond strength of 1,200 psi in 24 hours when 
tested in accordance with ASTM C882. 

F. Bonding Agent: Polyvinyl acetate polymer or acrylic 
polymer, water resistant when cured. 

G. Curing Compound: Conforming to the requirements of 
ASTM C309, clear; must not impair natural bonding 
characteristics of subsequent coatings. 

2 . 3  

A. 

FABRICATION 

General: All concrete used in the work shall be 
composed of Portland cement, fine and coarse aggregate, 
and the specified admixtures. Design mixes shall be 
submitted to FERMCO for approval before any concrete is 
placed. Concrete for every part of the work shall be 
of homogeneous structure which, when hardened, will 
have the required strength and resistance to 
weathering. The proportions for all concrete shall be 
such as to produce a mixture which will work readily 
into the forms and around reinforcement with the method 
of placing employed on the work, but without permitting 
the materials to segregate. 

Date: 01/26/96 
Rev.: 0 RE: RJ R? 
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B. Mix Proportions: 

C. 

1. The following mix designs shall be used for cast- 
in-place concrete. 
a. Walls and Foundations 

Specified Strength (28 days): 3,000 psi 
Total Air Content: 5 f 1-1/2 

Specified Slump: 4 inches f 1 

Maximum Aggregate Size: 1 inch 
Maximum Water/Cement Ratio: 0.46 (per ACI 

percent 

inch 

318, Section 
5.4) 

Water Reducing and retarding admixtures as 
required per ASTM C494. 

2. The work has been designed for concrete having a 
minimum compressive strength at 28 .days as 
determined by ASTM C39. The water/cement ratio 
shall be determined by consideration of the 
specified strength, the water reducing admixtures, 
the slump required for proper placement, air 
entraining requirements, the maximum allowable 
aggregate size and its specific gravity, the 
fineness modulus of the fine aggregate and its 
specific gravity, and the amount of water carried 
on the aggregates. The mix designs shall be 
proportioned in accordance with ACI 318, Section 
5.3 or Section 5.4. 

3. The proportions of all materials in the concrete 
shall be subject to review by FERMCO. The 
Subcontractor shall provide all plant and 
equipment necessary to determine and control the 
actual proportions of materials entering the 
batch. 
batch. 

Slumps shall be recorded for each trial 

Water Content: In calculating the total water content 
in any mix, the amount of water carried on the 
aggregate shall be included. The water on the 
aggregate shall be determined periodically by test, and 
the amount of free water on the aggregate shall be 
subtracted from the water allowed in the mix. 
cases, the amount of water to be used shall be the 
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D. 

PART 3 

3 . 1  

A. 

B. 

minimum amount required to produce a plastic mixture of 
the specific?d strength and slump. 

Mixing and Delivery: 
shall be scheduled so that a11 concrete placing 
operations can be completed within 1-1/2 hours or 
before the drum has revolved 300 revolutions, whichever 
comes first, after introduction of miacing water to 
cement and aggregates, in accordance with Section 11 of 
ASTM C94. When air temperature has fallen to or is 
expected to fall below 40 degrees F, the 
recommendations for cold weather concreting contained 
in ACI 306R shall be followed. When the air 
temperature exceeds 90 degrees F ,  the recommendations 
for hot weather concreting contained in ACI 305R shall 
be followed. 

Mixing and delivery of concrete 

 CUTI ION 

PRSPARATION 

Erect formwork and bracing to achieve design 
requirements in accordance with requirements of Chapter 
4 of ACI 301. 
1. Provide bracing to ensure stability of formwork. 
2. Align joints and make watertight. Keep number of 

3. Provide chamfer strips on external corners of 

4. Shore or strengthen fonnwork subject to 

form joints to a minimum. 

permanently exposed edges. 

overstressing by construction loads. 

Application - Form Release Agent: Apply form release 
agent on formwork in accordance with manufacturer's 
instructions. 
1. Apply prior to placement of reinforcing steel, 

anchoring devices, and embedded items. 
2. Keep surfaces coated prior to placement of 

concrete. 

Date: 01/26/96 03001 
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C. 

D. 

E .  

F. 

3 . 2  

A. 

20 38 
Form Cleaning: Clean and remove foreign matter within 
forms as erection proceeds. 
1. Clean formed cavities of dgbris prior to placing 

concrete. 
2. Flush with water or use compressed air to remove 

remaining foreign matter. 
3. Ensure that water and debris drain to exterior. 
4. During cold weather, remove ice and snow from 

J 

within forms. Do not use de-icing salts or water 
to clean out forms. 

Tolerances: Construct formwork to maintain tolerances 
required by ACI 301, Section 4.3. 

Form Removal: Forms or bracing shall not be removed 
until concrete has gained sufficient strength to carry 
its own weight and imposed loads. 
1. Loosen forms carefully. 
2 .  Do not wedge with pry bars, hammers, or tools 

against finished concrete surfaces. 

Preparation for Grouting: 
1. 

2. 

3. 

4 .  

To ensure proper bond to concrete, all grease, 
oil, dirt, and other deleterious materials shall 
be completely removed. 
Roughen the surfaces by chipping, sandblasting, or 
other mechanical means to ensure bond of the grout 
to the existing concrete. 
After concrete surfaces have been washed clean, 
they shall then be saturated with water for 24 
hours prior to placement of cement-based grout. 
Upon completion of saturation period, excess water 
shall be removed prior to grouting. 

EREXTION/INSTALLATION/IWPLICATION 

Place, support, and secure reinforcement against 
displacement. Do not deviate from required position. 
Make electrical ground system connection where required 
by Section 16170. 

Date: 
Rev. : 

01/26/96 
0 RE: RJ 
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B. 

C. 

D. 

E. 

F. 

G .  

H. 

3 . 3  

A. 

Maintain concrete cover around reinforcing according to 
the requirements of Chapter 5 of ACI'301 and Chapter 7 
of ACI 318, and as shown on construction drawings. 

Provide formed openings where required for work to be 
embedded in concrete members. 

Coordinate work of other sections in forming and 
setting openings, slots, recesses, sleeves, bolts, 
anchors, and other inserts. 

Install concrete accessories straight, level, and plumb 
or as called out on the construction drawings. 

Place concrete continuously between forms or other 
limits indicated on the construction drawings. 
1. Place concrete in accordance with Chapter 8 of ACI 

2. Notify FERMCO a minimum of 24 hours prior to 

3. Ensure that reinforcement and forms are not 

301 and Chapter 5'of ACI 318. 

commencement of operations. 

disturbed during concrete placement. 

Maintain records of concrete placement. Record date, 
location, quantity, air temperature, and test samples 
taken. 

Installation of Grout: 
1. Follow the manufacturer's instructions for mixing, 

placing, and curing of grout. 

QUALITP CONTROL 

Testing: The Subcontractor shall pay and provide for 
services of an independent testing agency. The 
Subcontractor shall deliver test specimens to the 
testing agency. The agency shall perform field tests 
(take slumps, air, and cylinders) and shall perfom 
laboratory tests on the specimens. Concrete testing 
shall be performed in accordance with Chapter 16 of ACI 
301 for each SO cubic yards, or fraction thereof, of 
each mix design placed in any 1 day. 

Date: 01/26/96 
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20 38 
1. Slump Tests: ASTM C143. One sample for each 

2. Air Content Tests: AST4 C231. One sample for each 

3 .  Test Cylinders: ASTM C31. One set of three 

4 .  Compressive Strength: ASTM C39. One specimen 

strength test. 

strength test. 

cylinders for above quantities. 

tested at 7 days and two specimens tested at 28 
/ days. 

3.4 PROTECTION 

A. Provide concrete curing and protection in accordance 
with Chapter 12 of ACI 301. 
1. Apply floor slab curing compound, where used, in 

accordance with the approved manufacturer's 
recommendations. 

B. 

C. 

Provide finishes for formed concrete surfaces as 
defined in Chapter 10 of ACI 301. 

Provide finishes and tolerances for slabs in accordance 
with Chapter 11 of ACI 301. 
1. Provide troweled finish with Class A tolerance on 

all exposed slabs. 

OF SECTION 
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Estimate of Utility Requirements f w  
Proposed Remedial Facilities for OU 1 Remediation 
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Estimate of Utility Requirements for 

Proposed Remedial Facilities for OU 1 Remediation 

For general information, the following estimates 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 and design work progresses. 

However. the information for the fire Drotection water reauirements has been used in the desien of the 
fire Drotection water line included with the Certified for Construction EFC1 Site ImDrovements Plan 
(issued Revision 0 in Februarv 19961, Also, the system to handle the stormwater associated with the new 
process area is being installed with the February 1996 site improvements package, so that quantity 
estimate has been used in the design of that system. 

All remaining utilities will be included with the final construction packages planned for late 1996. Those 
utilities will be aboveground, and estimates for those requirements will continue to be updated as 
necessary. 

1 .o BASIS OF ESTIMATE 

The basis for these estimates is the pre-final design for the remedial facilities, as shown and described 
by the following design documents: 

1) 
2) 
3) 
4) 
5) 
6) 
7) 

Preliminary Site Plan (Rev. B, March 1996) 
Preliminary Utility Plan (Rev. B, March 1996) 
Process Flow Diagrams (the five PFDs are at different revisions; D, E, F, and G, March 1996) 
Block Flow Diagram - OU1 Water Balance (Rev. C, March 1996) 
General Arrangement Drawings (Rev. E, March 1996) 
Process Description (Rev. F, March 1996) 
Design Criteria Document (Rev. 1, March 1996) 

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 EST1 MATE QUAL1 FlCATlO N 
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The utility estimates will be 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 content. These 
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waste moisture data have recently been updated from final Dewatering an6 Excavation Evaluation 
Program test results. Process flow mass balance information for these updated waste data and on-going 
mass balance determinations will lead to further refinement of the estimates. Estimates of use for other 
utilities will be updated as necessary as engineering progresses. 

3.0 UTILITIES IDENTIFIED FOR THE OU 1 REMEDIAL FACILITIES 

The following utilities and transfers of wastewater flows are required to support the OU1 remedial 
facilities: 

1) Electrical power 

2) Treated (process) water 

3) Fire protection water 

4) Naturalgas 

5) Plant air (not tied to the Fernald Environmental Management Project F E W ]  air system) 

6)  Pit dewatering effluent (storm Bnd waste drainage water pumped to the Clearwell) 

7) Process-related waste drainage and drying water (wastewater - pumped to the Biodenitrification 
Surge Lagoon) 

8) 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. 
A new OUl changeout facility with restrooms and showers to support construction and operation of the 
remedial facilities has recently been completed and is expected to meet all W R A P  personnel sanitation 
needs. 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-04164) accompanying the general arrangement drawings. 

Required eyewash, drinking water stations, and emergency showers in the waste processing facilities area 
are supplied by bottled or other portable stored water supply. 
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.4.0 gESTlMATlS OF UTILITY REQUIREMENTS 

4.1 ' Electrical Power 

Anticipated motor load (primarily from shredding, drying, off-gas and air handling requirements) for the 
remedial facilities is conservatively estimated at 1200 horsepower (HP). Allowing for a future second 
dryer and off-gas treatment system and other minimal project expansion, future total loads are estimated 
at 1500 HP. A unit substation, rated 1500/2000 kVA, 13.2 kV - 480 V for the process shredder, and 
a second unit substation, rated 2000/2667 kVA, 13.2 kV-480 V will serve the initial installation. Should 
the second dryer and other features be added, another 1500/2000 kVA unit substation is required. These 
loads can be served from feeders F4B and F1B available for tapping at manhole 247 (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 water, 

1) Debris 
2) Debris 

Treated Process Water 

obtained from the existing FEMP system, is required for the following uses: 

washing at pitside 
washing .in the waste preparation area 

3) 
4) 
5) Scrubber makeup water 
6) Cooling tower makeup water 
7) Railcar exterior decontamination washdown 
8) 

Truck washing in the waste preparation area 
Dust control at various locations in the waste preparation and waste loadout area 

General cleanup (washing) at various locations in the waste processing area 

Scrubber makeup water and cooling tower water makeup are each estimated at approximately 40 gallons 
per minute (gpm). All dust control, washing, and decontamination are intermittent, low-flow streams. 
Assuming that these uses (other than scrubber and cooling tower makeup) average 5 gpm each,. and 
assuming the unlikely event that they occur simultaneously, the maximum total demand is approximately 
100 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 to minimize the 
required treated water supply and associated discharge of wastewater. For example, condensate water 
will be suitable for re-use for dust control. Additional water balance study and continuing mass balance 
determinations will lead to further refinement of these estimates. Overall water balance information, 
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and on Block Flow Diagram SK-F-04084. 

Present plans are to tap a proposed TW @recess water) line at the Advanced Wastewater Treatment Plant 
( A m  to provide flow for remaining water needs not met through recycle. 

4.3 Fire Protection Water 

The following description applies to the design, build, and operate concept. The Alternative Remedial 
Action Subcontracting Approach (ARASA) Contractor will be required to provide similar in-place fire 
protection. 

The supply of fire protection water for building sprinklers and outside hydrants is assumed to only be 
necessary for the mechanical utilities/control room building, the enclosures at both ends of the dryer, and 
for key process equipment. There is no provision for sprinklers or a fire water loop (fire protection 
group has assessed that facility is close enough to existing loops) and hydrants around the waste 
preparation area or the blending and loadout area. 

A fire water line is extended to the protected facilities with hydrants placed at 400-foot maximum 
intervals and at appropriate locations around the facilities (at least 2 hydrants within 300 feet of facilities, 
remotely located). A worst case scenario 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 hose stream, 
is assumed. These requirements result in an estimated water demand of approximately 850 gpm per 
protected area (1,700 gpm total) for fire protection purposes. 

4.4 Natural Gas 

Current information indicates the maximum practical d'rying capacity for an indirect rotary dryer is 
approximately 4.2 tons of water evaporated per hour. At this maximum drying rate approximately 350 
standard cubic feet per minute (scfm) of natural gas is required. This estimate is based on the METSIM" 
calculation for drying Pit 3 waste. Gas flow is shown on PFD Sketch SK-F-03911 and the associated 
mass balance tables. Allowing for two dryers and including a small contingency increases the natural 
gas requirement to approximately 800 scfm. 

Electric space heating is expkted to be used where building heating is necessary. No other requirement 
for natural gas has been identified. 
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4.5 Plant Air 

This system is included to meet maintenance and other miscellaneous needs. Instidling a dedicated air 
compressor is more practical than tying to the FEMP air system. For estimating purposes, a 30 cubic 
feet per minute (cfm) supply at 100 pounds per square inch pressure is assumed adequate to meet these 
minimal needs. 

Additional needs for compressed air may include process-related, dneumatically operated pumps, valves , 
and instruments. As these potential needs are identified during detailed design, the compressed air 
requirement may increase. 

4.6 Wastewater 

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. Additional description of these wastewater 
streams, their disposition and the individual flow rates is presented in the Process Description for the 
Remediation System Design. 

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, including groundwater seeps that enter the pits and travel in contact with the waste. 

3) Process related wastewater from the new remedial facilities. 

4) Decontamination water (Le., truck washing, railcar washing). 

5 )  Stormwater associated with the new process area and collected in the new stormwater 
management basin. The stormwater management basin provides capacity for a 25-year, 24-hour 
storm event, for the approximate 11 acre area used for construction of the 
The system to transfer stormwater from the SWM to the BSL has a maximum 

@m* 
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- - - -  
< \ #.Y [ * t.., 
\..j>.f -I. - - - - - -  - -  Wastewaters originating from tte waste pit area (including stormwater) initially pass to the Clearwell 

and/or Facility 18N adjacent to\the Clearwell before transfer to the Biodenitrification Surge Lagoon. All 
other wastewater goes directly io the Biodenitrification Surge Lagoon. 

Total flow for these wastewaters is estimated at a peak of approximately 3,400 gpm (based in part on 
some existing pumping systems) and approximately 200 gpm for a yearly average. This estimate is 
subject to revision as additional detail is developed and estimates are refined. Water balance study 
information and additional water flow information is presented in the Block Flow Diagram SK-F-04084 
included with the process flow diagrams. 

Additional description of these wastewater streams, their disposition and the individual flow rates is 
presented in the Process Description. 
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SECTION 1 1 

INTRODUCTION 3 

1.1 Purpose 5 

2 

4 

6 

Pursuant to the Remedial Design Work Plan for Remedial Actions at Operable Unit 1 (OUl), this 7 

document provides: 8 

A detailed design is currently being prepared for the site rail system improvements. 20 

9 

The design and operational constraints for the additional Fernald Environmental Management IO 

Project (FEMP) trackage required for loading and storage of railcars. 11 

12 

13 

14 

15 

16 

A determination of the total number of railcars required to meet production needs. 

A sketch presenting the rail upgrades and the construction to support on-site operations. 

A description of the logistics associated with receiving, loading, storing, and moving full and 17 

empty gondola railcars to support the OU1 production operation. 18 

19 

21 

This plan incorporates the latest design constraints, including maximum production rate, and is the new 22 

design basis for the site rail improvements. 23 

1.2 Current FEMP Rail Facilities 
24 

25 

26 

As shown in Figure 1-1, FEMP railcars travel north along a 24-mile branch line to Cottage Grove, 27 

Indiana, to access CSX Transportation, Inc.’s (CSXT’s) Main Line rail system. CSXT, which provides 28 

rail service to the FEMP, owns the branch line. CSXT’s inactive Shandon Yard, directly northwest of 29 

the FEMP, is the origination point of the CSXT spur that serves the FEMP. The track is constructed 30 

of heavy-duty rail. After entering United States Department of Energy @OE)-owned property, the track 31 

becomes the main FEMP spur and continues east across an unfenced access corridor. After crossing 32 

Paddys Run Road, the DOE’S track successively enters (1) the contiguous portion of the FEMP property, 33 

and (2) the fenced, access-restricted, FEMP Controlled Area. The main FEMP spur continues into the 34 

former process area, where it divides into two lightduty rail parallel tracks (FEMP Tracks 1 and 2). The 35 

east and west sections of these tracks are in the Contaminated Area; the center section of the tracks 36 

crosses an area that has been downposted to a controlled area. 37 

e 38 
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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 OU3. FEMP Track 12 (which originates from Track 1 ,  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 weighing 131 pounds per linear yard is capable of 
handling loaded gondola cars. Tracks 1 and 2, however, are constructed of lightduty rail weighing 80 
pounds per yard. 

ERAFSl WOLl :OUDATA\ 
OU-l\pO-l45UAN 1 9 9 6 W R . R V C  1-3 Rev. No.: C 

5b4 



- _  
SECTION 2 

FEMP RAILCAR AND TRACKAGE REQUIREMENTS 

2.1 Spatial and Traffic Constraints 

1 

20 38 

To comply with commitments to the public, CSXT's Shandon Yard is not used for the staging of loaded 
railcars. As a result of environmental and locational considerations, the only areas available at the FEMP 
for the construction of a new railyard to store railcars required for FEMP OU1 operations are parallel 
to, and: 

1) North of Track 1 - Construction in this area requires that approximately 6 inches of soil be 
remediated. Locating track in this &ea permits remediation of the Solid Waste Landfill and the 
OU3 production area without rail interferences. 

2) South of Track 1 - Construction of the FEMP Railyard, for storage of filled and empty cars, in 
this area requires the permanent blocking of "B" Street and would interfere with FEMP 
remediation. 

3) 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. OU2 assumes the 
responsibility of constructing the roadbed and the warning devices necessary to cross OU 1's track 
structure. It is preferable to have no new tracks crossing the road. 

The area north of Track 1 has been selected for construction of the FEMP Railyard. 

2.2 Design and Operational Constraints 
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This section presents the design basis for the additional FEMP trackage required for loading and storing 29 

railcars. 30 

31 

2.2.1 Track Lavout 32 

33 

After completion of the on-site rail reconfiguration, illustrated by Figure 2-1, the FEMP rail system can 34 

be described as follows: 35 

1) , The FEMP has sufficient track to: 
(1) 
(2) 

Store a full inventory of railcars on site 
Start unit train operations with a full inventory of railcars 
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5 )  

Under normal production operations, the FEMP originates and receives the unit train using on- 
site trackage. 
(1) Railcars will not occupy the main FEMP spur outside of the Controlled Area more than 

36 hours during the makeup or breakdown of loaded or empty unit trains. 
(2) Unit trains will not arrive and leave on the same day from the FEMP. 

The existing main FEMP spur, existing Track 12, and the proposed railyard will be connected 
with a wye configuration. The wye will be made up of a top leg connecting the main FEMP spur 
with the railyard, an east leg connecting the railyard with existing Track 12 (south of Tracks 1 
and 2, which will no longer be used), and a west leg connecting the main FEMP spur with 
existing Track 12. 

New Track 13 will serve the railcar loadout facility. Track 13 will be accessed by a switch off 
of Track 12. This switch will be located south of the new south wye switch. Track 13 will be 
west of and parallel to Track 12. Track 13 will be long enough to allow three railcars to project 
out of either the north or south end of the three-station loadout building. Additional length will 
be provided at the south end of Track 13 for a Trackmobile@ and bumping post. Operation of 
the Trackmobile@ on Track 13 requires the grade to be 0.00 percent. 

New Track 14 will be located east of Track 12. This track will. be accessed by switches from 
Track 12 at the north and south ends of Track 14. Track 14 will be used to stage loaded railcars: 
(1) During the analysis of exterior swipe sample. 
(2) During the analysis for Waste Acceptance Criteria (WAC) verification, when necessary. 

Track 14 will follow the same grade as Track 12 in this area. The southerly switch for Track 
14 will be north of the haul road. Six railcars will fit between the clearance points on Track 14. 

New railyard tracks, Tracks 100 through 108, will store both loaded and empty railcars. The 
yard is stubended, allowing access to the railcars from one end only. This restricts train- 
handling movement to pulling the cars out of the yard south along the east leg of the wye, 
reversing movement once south of the south wye switch, and pushing the railcars around the west 
leg to the main FEMP spur. The other movement requires the locomotive to pull cars out of the 
yard along the top leg of the wye (past the northwest switch), reversing movement to push the 
cars south around the west leg of the wye onto Track 12. Two sets of crossovers will be 
positioned within the yard to allow the locomotive to move behind strings of cars. This will 
enable the locomotive to push the railcars into position during the makeup of loaded unit trains 
and to exit the yard at the east end when breaking down empty trains. Railcar storage capacity 
on yard tracks will consider: 
(1) Bumping post installation at the east end of each yard track 
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(2) Clear space between the most easterly railcar and the bumping post be provided on all 
yard tracks 

The railyard may be constructed in phases to accommodate : 
(1) Funding allocations 
(2) Production rates 

7)  All new track will be constructed using heavy duty rail. 

8) Number 8 turnouts will be the standard used for all upgrades. 

2.2.2 Railcars 

The DOE will lease medium-wall height gondola cars. Depending upon the manufacturer, these cars will 
have interior box dimensions of 52% feet long by 9% feet wide by 5% feet high (FERMCO 1995). A 
1-foot freeboard at a minimum should be maintained and is achievable during a production loading 
operation. The recommended car type is 1 foot higher than that of common low-wall units, and therefore 
about 2,240 cubic feet of material can be loaded. Railcars are fitted with hard covers which are removed 
only to install liners and load the cars. 

It is currently believed that the density of the loaded waste material will be between 80 and 125 pounds 
per cubic foot. However, 80 pounds per cubic foot is used as the design basis for this plan. This is a 
conservative basis as it requires the largest number of railcars for the given range of densities. The total 
weight of material per railcar is approximately 90 tons based on the lower density. 

The maximum anticipated production rate of the loadout facility is 680 tons per day for 5 days per week. 
At this rate, with each railcar capable of carrying 90 tons of material, the maximum average number of 
railcars loaded per day is 7.6. This value is considered the upper limit, and no contingency is added for 
more production as additional funding is not expected. However, for simplicity in calculations, and as 
a small additional measure of conservatism, eight railcars loaded per day is used to determine maximum 
railcar purchase or lease requirements. 

Table 2-1 summarizes railcar and track requirements for the maximum production scenario. Appendix 
A provides the detailed justification for the quantity of railcars required. 
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Table 2-1 - Unit Train "<':onsist" and Trackage Requirements 

Planning Basis For R-ulcar Utilization 

2038 

Maximum 
Production Rate 

2 

~ ~~ 

Production rate, cardday (5 daydweek) 

Unit trains 

7.6 

2 

3 

Cardunit train with pit material 

Total unit train cars for pit material 

60 

120 

Maximum working reserve cars 

FEMP Spacer Cars 

40 

2 

Total Number of Railcars Needed 

Total Feet of Storage Track Required 11 

162 

9,234 

12 

13 

The railcars should be procured, by lease or purchase, in two phases to accommodate the increased 14 

prociuction rate from initial start-up to the final year of production. Future baseline funding will dictate 1s 

when the second phase of railcars is procured. This phasing of railcar purchase and railyard construction 16 

is important since actual operating experience can then be factored into any final required changes. 17 

18 

The coupler-tocoupler, 57-foot length of the recommended gondola cars is the primary factor in 19 

determining track needs for railcar storage at the FEMP. Shorter "high-wall" gondola cars require less 20 

FEMP track, but their internal wall supports prevent the railcars from being lined. 21 

Railcar cost reduction efforts include the following: 
n 

23 

22 

25 

26 

1) 

2) 

Performing a lease versus purchase analysis for new cars 

Preparing a solicitation to determine the availability of a uniform fleet of used railcars in good 27 

condition 28 

29 

30 
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Unit Train 

CSXT, the originating railroad company, requires that a unit train’s “consist” 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. CSXT requires that the spacer car be loaded to prevent it from derailing. Thus, an inert 
cargo will have to be obtained for spacer cars. 

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 clearance point for the 
northeast switch, as currently configured. Thus, allowing space for access of two CSXT line-haul 
locomotives and a spacer car, a maximum of about 60 gondola railcars can be dispatched by the FEMP 
at one time. 

2.3 Scheduling 

2.3.1 Analvtical Hold Periods 

3 
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16 

17 

Waste material will be tested and accepted prior to being loaded into railcars. However, additional 18 

samples of waste material will be taken as the waste is loaded into railcars, if additional samples are 19 

necessary to verify the results of the in-process WAC analysis. 

Also, swipe samples of the railcars’ exteriors will be taken for radiological control. The waiting period 
for both the waste material samples and the swipe samples is expected to be 24 hours. The railcars 
awaiting analysis results will be held on Track 14. At a maximum production, a small portion of Track 
12 may also be used to hold railcars awaiting analysis. However, these railcars will not block the 
proposed Haul Road. 

The additional sampling and railcar holding are precautionary measures to ensure that the normally 
planned sampling and railcar decontamination operations are satisfactory. It is anticipated that the 
additional sampling and railcar holding will be eliminated as operating experience increases. 

31 

2.3.2 Rail Transit Time 32 

33 

CSXT quotes a unit train round trip transit time of 1 1  days for the representative Permitted Commercial 34 

Disposal Facility (PCDF) (Johnson 1994). 35 

36 
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2.3.3 PCDF Turnaround Time 1 

2 

2 0 3 8  

Five days is allotted at the PCDF for: (1) waste acceptance, (2) unloading, and (3) train makeup.:,' FEMP 
Scheduling must ensure that two unit trains are not at the PCDF at the same time. 

2.3.4 FEMP Turnaround Time 

One day is provided for the unit train to be assembled at the FEMP, and another day is afforded for the 
unit train to be disassembled upon returning from the PCDF. Furthermore, as noted in Subsection 2.2.1, 
unit trains will not arrive and depart on the same day. 

2.4 Operating Flexibility of Multiple-Unit Trains 

Rail options involving DOE-owned/leased cars and unit trains offer increased safety and security over 
use of the CSXT's regularly scheduled freight service, in which cars: 

1) Sit unattended on sidings waiting for the next train 

3 

4 
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13 

14 

15 
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17 

18 

19 2) Are switched from one train to another in various yards while traveling to and from the PCDF . ?J$ i 

3) Are scattered across the country and subject to unauthorized appropriation to other service in the 
event of local car shortages 

a 
In addition, unit train service reduces the project cost, due to: 

1) 
2) 

A discount afforded to this type of traffic by the rails 
Faster transit time which maximizes utilization of railcars 

The primary disadvantages of unit train service, from an operating perspective, are that: 

1) Scheduling problems "ripple" through the transportation system. The ripple effect may increase 
over time and distance from the source, particularly with multiple-unit thins. 

2) Production surges must be accommodated. 

These problems may be addressed by varying the unit 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 1-week advance notice of schedule changes. As 

... e 
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noted in Subsection 2.2.3, the FEMP's rail symm is designed to accommod_ate up to 60car unit trains, 
if required. 

, .. 

3 

2.5 FEMP Storage Track Requirements 

The installation of new yard tracks is subject to the constriint that the FEMP have sufficient track to store 
all railcars in the event of suspension of operations due to funding problems, seasonal weather 
disruptions, or other problems. 

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. 

The new storage yard is designed as a single lead, tandem turnout, ladder track. If all these stub tracks 
terminate at a common boundary, such as the on-site cell, each successive stub will be shorter than the 
previous one. 

In view of funding uncertainties, 9,462 feet (from Table 2-1) may be 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. 
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19 

Track 13, designed for loadout, will accommodate 10 cars, and Track 14 has the capacity to store six cars 
awaiting results from the analytical analysis, (if this storage is required). n 

23 

Crossovers are required within the yard to provide runaround capabilities for the locomotive within the 20 

yard. 25 

In addition to the above-noted railyard track, construction and inspection involves the following: 
26 

27 

1) 
2) 
3) 
4) 

5)  
6) 
7) 

Inspection and "in-kind" repair of main FEMP spur, FEMP trestle, and Track 12 
Building new curve, between the main FEMP spur and Track 12 (131-pound rail) 
Construction of yard tracks, and two crossovers (131-pound rail) 
Construction of Tracks 13 and 14, and the north leg of wye (131-pound rail) 
"Up-front cost" (to be credited) for rebuilding CSXT Shandon Yard switches 
Construction of support facilities noted in Section 2 
Removal of rail at solid waste landfill 

Cost reduction efforts focus on availability/procurement of: 

1) Heavy-duty "relayer" rail, at favorable pricing, from CSXT's former Shandon Yard 
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- 2038 
2) Rail from the abandoned southern section of Track 12 for the construction of the new curve-in 1 

from the main FEW spur to the north end of Track 12 

The car bumpers, at the ends of abandoned FEMP stub spurs, for "recycling" 

2 

3 

4 3) 
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SECTION 3 

SUPPORT FACl LlTlES 

20 38 
1 

3.1 Loadout Building and Associated Facilities 

A three-station loadout building and the following associated facilities are not included in this on-site rail 
improvement work because they are included in the Plant Facilities Design Package. 

1) Trackmobile@ and overhead crane for movement of lids 

2) Railcar scale (integration with rail system design is required) 

3) Computer and software for automated preparation of shipping documents 

4) , Railcar washing and spent fluid management (integration with rail system design is required) 

5)  Radiological monitoring and analytical equipment for determining railcars': 
(1) 
(2) Removable contamination 

Total fixed and removable contamination 

3.2 Final Car Wash Facility 

The latest loadout approach does not require a final car wash facility. However, space has been left in 
the new railyard layout to accommodate for potential future need. 

3.3 Locomotive and Railcar Maintenance Building 

The latest maintenance approach does not require a locomotive and railcar maintenance building. 
However, space has been left in the new railyard layout to accommodate for potential future need. 
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.i 'J 334 - Fencing 

The fencing requirements covered in the scope of this project include the: following: 

1) Chain link fencing for restricting access around: 
(1) 
(2) 

Both sides of the main FEMP spur from 'the Controlled Area out to Paddys Run Road. 
A 200-foot' CSXT locomotive "enclave," just east of Paddys Run Road, with sliding 
gates at each end. This area isolates CSXT's equipment and crew from the site. 

2) Radiological control fencing around the new railyard and the balance of the main FEMP spur. 

. _  

Length to be verified. 
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SECTION 4 2 0 3 8  

LOGISTICS 

4.1 Train Operations 

Train operations are divided into three main categories: 

1) Daily operations 
2) 
3) 

The operating scenarios described are for maximum loadout rates and unit train lengths, approximately 
eight railcars per day (5 days per week) and approximately 60 car unit trains, respectively. 

Yard track designations have been presented only to assist in following the proposed train operation. 

4.2 Daily Operation Sequence 

Makeup of loaded unit trains for CSXT 
Breakdown of empty unit trains from CSXT 

At the start of each day, the locomotive moves four empty railcars from the designated empty Tracks 100 
through 104, to the loadout facility on Track 13. The cars must be pulled out of the railyard around the 
top leg of the wye until the easternmost railcar clears the northwest switch. Reverse movement pushes 
the railcars south around the west leg of the wye onto Track 13. The locomotive pushes the railcars to 
a point where the Trackmobile@' can couple onto the southernmost empty railcar and continue pulling the 
railcars into the facility. The locomotive will not be allowed to access the loadout facility; all movement 
except delivery to and pickup from Track 13 will be by the Trackmobile@'. Delidding, lining, loading, 
relidding, weighing, decontaminating, and exterior swiping of the railcars will be performed on Track 
13. 

Track 14 and Track 12, south of the haul road, will-be used as holding stations for loaded railcars. This 
holding period is necessary to await results of the exterior swipe analysis, approximately 24 hours. Track 
14 has capacity for six railcars between the clearance points. Track 14 can be accessed from either the 
north or south from Track 12. The holding station on Track 12 will be south of the proposed haul road 
and north of the locomotive maintenance area, and will accommodate four railcars. 

Prior to the completion of the morning loading sequence, the locomotive will access Track 14 from the 
south switch and pick up the four loaded railcars'placed there the previous morning. Next, the 
locomotive will push the railcars north along Track 14, through the north switch for Track 14, onto Track 
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712, and then around the east leg of the wye into the railyard on to designated loaded Tracks 105 through '. ct ,' * '  108. 

,The locomotive will return and pick up the four loaded railcars on Track 13, pulling them north until the 
southernmost railcar clears the Track 13 switch. Then the locomotive will reverse movement and push 
the railcars south onto Track 14. Four empty railcars wil! be delivered to Track 13 for afternoon loading 
as previously described. 

Prior to completion of the afternoon loading sequence, the locomotive will pick up the four loaded 
railcars placed at the south end of Track 12 the previous afternoon, pull the railcars north along Track 
12, and around the west leg of the wye until the southernmost car has cleared the northwest switch, and 
push the railcars east along the top leg of the wye onto a designated loaded track. 

The locomotive will pick up the four loaded railcars fiom Track 13 fiom the afternoon loading sequence, 
pulling the railcars north onto Track 12 until the southernmost railcar clears the switch for Track 13, then 
reversing and pushing the railcars south along Track 12 to the designated holding location. 

4.3 Sequence for Building Loaded Unit Trains 

CSXT is contacted to provide the standard 24-hour advance notice that a loaded unit train shipment will 
be ready the following day. The first priority of each day's track operation is to deliver the empty 
railcars to Track 13. 

The designated empty Tracks 100 through 104, will be essentially clear of railcars, having used these 
previously empty railcars to make up loads for the unit train and staging these cars on designated loaded 
Tracks 105 through 108. The exception will be the minimum number of empty railcars required for the 
working reserve. Any empty railcars still on Track 104 will be switched onto Tracks 101 through 103 
to allow access to the crossover between Tracks 104 and 105. 

The buffer railcar, which will be located in the railyard, must be the easternmost of the first string of 
loaded railcars to be pulled out of the yard, making up the unit train. The buffer railcar and this first 
string of loaded railcars, not exceeding a total of 18 railcars, will be pulled out of the railyard, south 
around the east leg of the wye, and onto Track 12 until the buffer car clears the south wye switch. The 
locomotive will reverse direction and push the string of railcars north around the west leg of the wye to 
the eastern gate of the locomotive enclave. This procedure, less additional buffer cars, will continue until 
the space between the eastern gate of the locomotive enclave and the northwest switch is full of loaded 
cars (39 railcars). 

The last 21 cars to make up the 60 car unit train (one buffer and 59 loaded railcars) will be placed along 
the top leg of the wye. These cars must be pushed into position by the locomotive. Track 104 must be 
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2 0  3 8  
emptied of cars to allow access to the east crossover switch between Tracks 104 and 105. The 
locomotive will travel through this crossover and come in behind a string of 15 loaded cars on Track 105, 
pushing these cars west out of the yard onto the top leg of the wye. The remaining six loads will be 
switched onto Track 105 from one of the remaining designated loaded tracks to west of dre west 
crossover switch between Tracks 104 and 105. The locomotive will access Track 104, reverse 
movement, and travel through the crossover to Track 105, then push the remaining six loaded railcars 
into position along the'top leg of the wye. 

a 

4.4 Sequence for Breaking Down Empty Unit Trains 
10 

CSXT notifies the facility 24 hours in advance of the arrival of the empty unit train. Prior to the arrival 11 

of the empty unit train, the main FEW spur and the top leg of the wye are cleared of any railcars. 12 

The CSXT locomotives deliver the empty 60-car unit train (one buffer car and 59 empty railcars), 
pushing the railcars onto the main FEMP spur and around the top leg of the wye until the easternmost 
railcar is west of the northeast switch clearance point. 

The northeast switch must remain clear to allow train operations from the railyard along the east leg of 
the wye. The F E W  locomotive accesses the top leg of the wye from the east; couples to a string of 
empty railcars not exceeding 19 railcars; pulls the string east onto Track 101, which has been emptied; 
uncouples the easternmost railcar west of the west crossover switch between Tracks 100 and 101; 
proceeds through the crossover; reverses movement; and exits the yard on Track 100, which must be 

empty. 

a 
The locomotive again accesses the top leg of the wye from the east, couples to a string of railcars (a 
minimum number to allow 150-feet of clear space west of the northwest switch on the main spur), pulls 
east until the easternmost railcar is west of the northeast switch and the westernmost railcar is east of the 
clearance point for the northwest switch, uncouples from the string, proceeds east through the northeast 
switch, reverses direction, proceeds south along the east leg of the wye, reverses movement once the 
locomotive crosses the south switch, proceeds north along the west leg of the wye, reverses direction after 
clearing the northwest switch, comes in behind the string of railcars on the top leg of the wye, and pushes 
the railcars onto designated empty tracks. 

The top leg of the wye is now clear of railcars. The locomotive pulls the remaining empty railcars on 
the main spur along'the main spur, around the west leg of the wye until the westernmost railcar clears 
the south switch. Movement is reversed, and the railcars are pushed north around the east leg of the wye 
onto designated empty tracks. The maximum number of railcars pulled in a string is 18. 
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SECTION 5 2 0 3 8 ,  
2 

GLOSSARY 3 

4 

Clearance point The point at which operation on anadjacent track does not impact operation on the 5 

main track. 6 

7 

Consist Number and/or type of cars that make up a freight train. 

Frog A track structure used at the intersection of two running rails to provide support 
for wheels and passageways for their flanges, thus permitting wheels on either rail 
to cross the other. 

Ladder track A successive series of switches off of a straight track which provide access to 
several parklel yard tracks. 

Locomotive 
enclave 

No. 8 

Switch 

Turnout 

A section of the main FEW spur, just east of Paddys Run Road, with sliding 
gates at each end. This area isolates CSXT’s equipment and crew from the FEMP 
site. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Defines the angle from which a track diverges from the main track through a 21 

turnout. 22 

23 

24 

25 

A track structure used to divert rolling stock from one track to another. 

An arrangement of a switch and a frog with closure rails, by means of which 26 

rolling stock may be diverted from one track to another. n 

A triangular track system with three legs and three switches on which locomotives B 

28 

and trains may be turned. 30 

31 
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APPENDIX A 

QUANTITY OF RAILCARS REQUIRED 
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CATEGORY 
Unit Train 
'Norking Reserve' 
Spacer 
Total Required 

. . . . . . . . . . .,.,., 
Legend: ~~~~~~ .,.,.... x.:... .... .... , . . . . Days h e n  cam are in transit. Days when cars ere at PCDF. ... ............................... 

ow DESCRIPTION 
120 Railcars required to create 2 unit trains each containing 60 railcars 
40 Railcars filled with waste material when both unit trains are away from the FEMP 
2 Railcars (not loaded with waste material) positioned between the locomotive(s) and the loaded railcars (1 for each unit train) 

162 
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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 inkractions'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 F E W  spur 
directly to the CSXT Branch Line to facilitate the movement of railcars into and out of the FEMP. 

3.0 Bridges/Trestles 

Based on information provided by CSXT, trains en roue 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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Figure 1 - CSXT's Branch Line from the FEW to Cottage Grove, IN 
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received substantial mintenance since the time of construction and, reportedly, are adequate for current 

- rail traffic. ? h e  briilgedtrestles are routinely inspected for: 

1) Track condition 
2) Superstructure 
3) Substructure. 
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 bridges/trestles on the 
Branch Line be strengthened. Specifically, although suitable for current traffic levels, CSXT has advised 
the FEW that these three bridges/trestles would have to be upgraded prior to the commencement of rail 
traffic associated with this project. The three bridgedtrestles, 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 W ~ M  Road (Bridge #257) 
Bucks Run and road (Bridge #270), also known as the Okeana Trestle 1 ,  

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. 

Upgrada to the other two bridgedtrestles are expected to be minor. 

Specifics relative to the upgrades of all three of the bridges/pestles 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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Figure 2 - Figure of the Okeana Trestle (Bridge #270) 
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1.0 SUMMARY 20 3 %  
The schedule for construction of the remsdial facilities for Operable Unit 1 (OU1) is base,d on 
the adoption of the Alternative Remedia1:Action Subcontracting Appr0ac.h (ARASA) in lieu of 
the Design Build and Operate (DBO) concept as a means of implementing portions of the 
selected remedy for OU1. 

The selected remedy presented in the OU1 Record of Decision (ROD) consists of the 
following: 1) excavation of waste pits; 2) pretreatment '(soils segregation); 3) treatment by 
thermal drying (as necessary); 4) loadout into railcars; 5) rail-originated transportation from 
the Fernald Environmental Management Project (FEMP); and 6) off-site disposal at a permitted 
commercial disposal facility. Under ARASA, the subcontractor would be responsible for 
performing Items 1 through 4, and FERMCO would be responsible for Items 5 and 6. This 
activity would be performed consistent with the FEMP ten-year remediation schedule. 

Key features of the Construction Schedule are the following: 

1) The Construction schedule presented herein is consistent with the FEMP's " 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 OU1 during FY 2004 with 
Decontamination and Dismantlement (D&D), and Site Restoration activities 
complete by mid 2005. The Construction Schedule shows that OU1 expects 
t o  start operation of waste processing and loadout by July 1998. 

DOE will formally identify a proposed start date for the processing and 
shipment of waste in the Remedial Action Work Plan (RAWP). Pursuant to  the 
approved Remedial Design Work Plan (RDWP), the RAWP is scheduled to  be 
submitted t o  the EPA on October 22, 1996. 

2). Under ARASA, a subcontractor will design, install, and operate the facilities 
required t o  implement scope Items 1-4 above. The Request for Proposal (RFP) 
covering this work is expected t o  be issued in July 1996 and awarded by May 
1, 1997. Although the installed on-site drying capacity of the subcontractor's 
processing system cannot be ascertained precisely until proposals are received 
from bidders responding t o  a performance-based statement of work, it is 
anticipated that the system will include thermal drying capacity at a nominal 
rate of at least 20 tons/hr. 

The 1 0-Year Plan envisions an increased drying capacity in FY 2001, although 
the need for this will be established after initial operations are evaluated. The 
subcontractor, at his option, may elect to  install more drying capacity initially, 
thereby eliminating the need t o  add equipment later. Such decisions are 
expected t o  affect the pricing strategy adopted by the subcontractor and will 
be a function of market pressures, operating flexibility, available equipment, 
etc. 

March20, 1996 
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The schedule shows all of the construction elements required t o  initiate C'i  CJ t; . 3) 

- operation of the OU1 remediation facility. The schedule shows: 

A) 
B) 

C) 
D) Site preparation activities. 

Off-site upgrade of the FEMP t o  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, and 

4) The schedule illustrates that OU1 will be meeting the requirement of Section 
1 20(0)(2) of Comprehensive Environmental Response, Compensation, and 
Liability Ac t  (CERCLA) for commencing substantial continuous, on-site physical 
remedial action not later than 15  months after signing the ROD, i.e., by June 
1, 1996. Pertinent t o  that demonstration, as presented in the RDWP and as 
illustrated on the Construction Schedule, is the construction of site preparation 
facilities scheduled t o  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 on-site rail. 

. 

Additional activities which have taken place within the 15-month post-ROD 
period are: 

A) Design of the upgrades and repairs t o  the bridges and trestles along the 
FEMP t o  Cottage Grove branch line. Award for the design portion of 
this work was made in November of 1995. 

B) 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. 

5) The schedule also illustrates continuous progress toward the initiation of 
remediation with Site Preparation Work; Onsite Rail. Construction; Plant 
Construction and Installation activities illustrating continuous progress toward 
remediation. 

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, Indiana; 2) 
the site preparation activities; 3) the expansion of the on-site rail based infrastructure; and, 
4) the installation of the processing plant. 

(2 )  
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20 38 0 The first three actions concern off-site and on-site infrastructure development. These actions 
are not within the scope of work of the subcontractor selected under ARASA. These 
construction activities result from the execution of four (4) Certified for Construction (CFC) 
design packages: these are summarized in the following tabulation which is cross refereneed 
t o  the attached schedule. 

Package No. 1 - Site Prep - 
Civil Work 

Package No. 2 - 
Foundations and Above 
Grade Utilities 

Construction Actions Required For Infrastructure Development 

1CBA100445 

1CBA100470 Site Preparation Activities 

On-site Rail Infrastructure ll 

CFC Packaae I Schedule Reference 

Off-site Rail Upgrade I 1CBA600181 
Design Package 

Package No. 3 - On-site I lCAA803812  
Rail (Tracks) 

@ The design, construction, and operation of the treatment plant will be the responsibility of the 
subcontractor selected in accordance with ARASA. A statement of work (SOW) will be 
prepared to  cover these activities. 

d 

This SOW will be a performance based specification drawing upon the Title I design 
documentation already developed and submitted to  EPA but will allow potential bidders 
sufficient leeway to  propose efficient operating modes and alternative technical approaches 
(consistent with the ROD and the ARAR's). The SOW is scheduled to  be available by July 1, 
1996 for EPA review and comment and will be incorporated into a Request for Proposal 
Package (RFP) t o  be issued in July 1996. Award of this contract is scheduled for May 1, 
1997. To conform with the FEMP's 1 0-Year Plan, initiation of waste product loadout should 
commence in July 1998; thus the selected subcontractor will have about 14 months t o  install 
his equipment and attain operational status. 

4! 

s 

As part of developing ARASA, a market survey of representative Remedial Action Contractors 
(RACs) was made t o  ascertain private sector interest in the appr,oach and t o  acquire planning 
information. The invited RACs indicated that a 14 month time frame was adequate for 
mobilizing, constructing, and testing operations, thus the schedule is viable for a July 1998 
start under ARASA. The critical path for this project passes through the remedial design (Title 
I), through the procurement activities to  secure the subcontractor and through the mobilization 
and facilities construction performed by the subcontractor. 

March 20, 1996 
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Additional actions involving contracting with a'?ermitted Commercial Disposal Site for the off- 
site disposal of the OU1 waste, forming a tenr er (or contract) arrangement with a railroad for 
transporting the waste off-site; acquiring, eittrer through lease or purchase, gondola type rail 
cars; purchasing or leasing of rail car covers; and, purchasing of liners are also shown on the 
schedule but are not on the critical path. 

As can be seen from the attached 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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