
Silos 1 ahd 2 Remediation Facility 
Final kemedial Design Package 

April 2003 

4 8 2  3 

SILOS 1 AND 2 REMEDIATION FACILITY 
REMEDIAL DESIGN PACKAGE 

40750-RP-0028, REV. 0 
APRIL 2003 

Prepared by: 

Reviewed by: 

Approved by: 

Prepared Under DOE 
Contract No. DE-AC24-01 OH201 15 

William Candy 
Engineer 

Jack Hughes 
Engineering Manager 

John North 
Silos 1 and 2 Project Manager 



1 

0 

RECORD OF REVISION 

finalized. 
Final draft document revised to 
address EPA and OEPA 
comments 

April 2003 

Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

4 8 2  3 
4 

and approval before being 

i 



1 

1.1 

1.2 
1.3 

Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

- 4 8 2  
TABLE OF CONTENTS 

SILOS 1 AND 2 REMEDIAL DESIGN (RD) PACKAGE SCOPE AND 1 
PURPOSE 
BACKGROUND 2 
PROCESS OVERVIEW 5 

2.1.1 
2.1.2 
2.1.3 
2.1.4 

TTA Waste Retrieval System (System 13) 
Feed Preparation System (System 15) 
Processor Feed System (System 16) 
Product Additive Svstem (Svstem 44) 

9 
12 
14 
17 

2.1.5 
2.1.6 
2.1.7 

Processor System (System 17) 20 
Supernatant Water System (System 55) 21 
Sluice/Flush Water (Svstem 62) 22 

2.1.8 
2.1.9 
2.2 
2.2.1 

Vessel Vent System (System 19) 23 
Sampling System (System 84) 23 
CONTAINER HANDLING SYSTEMS 24 
Container ReceiDt and PreDaration Svstem lSvstem 23) 24 

2.2.2 
2.2.3 
2.3 
2.3.1 

2.5.4 I HEALTH PROTECTION SYSTEM (SYSTEM 93) 

Container Filling System (System 24) 27 
Container Shipping System (System 25) 29 
HVAC SYSTEMS (SYSTEMS 70,71, AND 77) 30 
Overview 30 

13.1 I PROCESS OBJECTIVE 

2.3.2 
2.4 
2.4.1 
2.4.2 
2.5 

I I 

13.2 I PROCESS METHOD 143 

Remediation Building HVAC System 31 
INFRASTRUCTURE 34 
Logistical Support 34 
Site Facilities and Functions 37 
SUPPORT SYSTEMS 38 

2.5.1 
2.5.2 
2.5.3 

Electrical Systems 38 
Air Utilities 38 
Water Svstems 39 

3 

3.3 
3.3.1 

PROCESS CONTROLS 43 
Administrative Controls 44 

ii 

3.3.2 
3.3.3 

000003 

Hardware/Sdtware Contrais ' 46 
Automatic Data Collection 48 

3.4 
3.4.1 

SYSTEM AND CONTROL DESCRIPTIONS 48 
TTA Waste Retrieval System . 49 



Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

3.4.3 
3.4.4 

149 
4 8 2  3 c -  

13.4.2 I Feed Preparation System 
Processor Feed System 50 
Product Additive System 50 

3.4.5 
3.4.6 

Processor System 51 
Supernatant and Flush/Sluice Water Svstems 51 

3.4.7 
3.4.8 

I 

13.4.9 I Container Shipping System 152 

Container Receipt and Preparation System 52 
Container Filling System 52 

6.1 
6.1.1 
6.1.2 
6.2 
6.2.1 
6.2.2 
6.3 
6.3.1 
6.3.2 
6.3.3 

iii 

AIR EMISSIONS CONTROL PLAN 73 
Air Emissions Controls 74 
Estimated Point Source Air Emission Data 76 
EROSION AND STORMWATER CONTROL PLAN 77 
Functional Requirements 78 
Run-on/Run-off Controi Structural Practices 79 
FUGITIVE DUST CONTROL PLAN 82 
Site-Specific Limits 82 
Suppression Equipment 83 
Methods and Materials 83 



1 
2 
3 
4 

6.3.4 
6.3.5 

5 

Work Practices 84 
Monitorina 85 

Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 
t-- 4 8 2 3  

6.3.6 
6.3.7 
6.4 

Record keeping 85 
Off-Hours Fugitive Dust Alert Notification 85 
WASTE MANAGEMENT PLAN 86 

6.4.1 
6.4.2 
6.4.3 

Waste Types 86 
Waste Minimization 87 
Construction Debris Manaaement 88 

6.4.4 
6.4.5 
6.4.6 

1 I Site Plans, Excavation Drainage Erosion Protection and Stormwater 

Soil Management 88 
Unknown Debris Management 89 
Waste Container Manaaement 89 

TABLES 

3-1 
3-2 
4- 1 

1-1 I OU4 Silos 1 and 2 Remedv Comoonents 1 3  
Sampling and Analysis 45 
Valve Types and Service 48 
Characteristics of Settled and SuDernatant Lavers 55 

6-1 
6-2 

6-3 

Estimate of Release from the Silos 1 and 2 Remediation Building Air 76 
Results of Dispersion Modeling for Releases from Silos 1 and 2 Remediation 77 
Facility Air 
Silos 1 and 2 AWR Desian Basis ExDosure. "'-Rn 77 

8-1 

00000s 

Health and Safety Controls Based on the Silos Project Health and Safety 95 
Plan 

iv 



1 

1-1 
5-1 
5-2 

4 
5 

Chemical Stabilization Process Flow 6 
Silo Waste Retrieval System (SWRS) Operating Mode 65 
Transfer Storaae Tank Waste Retrieval Svstem (TWRS) ODeratina Mode 67 

FIGURES 

5-3 

8-1 

Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

Concurrent Silo Waste Retrieval System (SWRS) and Transfer Storage Tank 
Waste Retrieval System (TWRS) Modes 
Occuoational Hazards Identified in the Silos Proiect Health and Safetv Plan 

68 

94 

L -  4 8 2 3  

000006 
V 



1 e,’ 
4 

A 

A-1 

Applicable or Relevant and Appropriate Requirements (ARARs) and To Be 
Considered (TBC) Requirements 
Chemical-Specific ARARs and TBC Requirements 

Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

A-2 

e 4 8 2 3  

Location-Specific ARARs and TBC Requirements 

APPENDICES 

A-3 

B 
B-1 
B-2 
B-3 
8-4 
B-5 

Action-Specific ARARs and TBC Requirements 

Appendices From Silos 1 and 2 Environmental Control Plan (40750-PL-0005) 
Erosion and Stormwater Control Features Details 
Daily Records of Fugitive Emission Control 
Off-Hours Dust Control Procedure 
Material Segregation and Containerization Criteria 
Estimated Amounts of Each TvDe of Waste Stream 

C I Operations Sampling and AnalyG Plan 
5 

vi QQQOO7 



Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

ACU 

ALTER 

- 4 8 2 3  

Air conditioning units 

Accelerated Life Testing and Environmental Research 

AWWT 

ALARA 

Advanced Waste Water Treatment 

As Low As Reasonably Achievable 

ARARs 

AWR 

Applicable or relevant and appropriate requirements 

Accelerated Waste Retrieval 

BAT 

CERCLA 

Best Available Technology 

Comprehensive Environmental Response, Compensation, and 
Liability Act, as amended 

CFR 

D&D 

Code of Federal Regulations 

Decontamination and demolition 

DOE 

DOT 

U.S. Department of Energy 

U.S. Department of Transportation 

DPC 

ECP 

Designated Primary Contact 

Environmental Control Plan 

EDE 

EPA 

FEMP 

IP-2 I Industrial Packaging Type-2 I 

Effective dose equivalent 

U.S. Environmental Protection Agency 

Fernald Environmental Management Project 

I so 

~ 

FS/PP 

ft3 

I International Standards Organization 

Feasibility Study/ Proposed Plan 

Cubic feet 

vii 

FTL 

FWENC 

000008 

Field Tracking Log 

Foster Wheeler Environmental Corporation 

g/cm3 

gPm 

Grams per cubic centimeter 

Gallons per minute 

HEPA 

HMI 

High Efficiency Particulate Air 

human machine interface 

IEMP Integrated Environmental Monitoring Plan I 



Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

Ib/ft3 

LSA-II 

April 2003 
- 4 8 2 3  

Pound per cubic foot 

Low Specific Activity-ll 

mrem 

MSCC 

Millirem 

Material Segregation and Containerization 

MTL 

NCP 

Material Tracking Location 

National Oil and Hazardous Substances Pollution Contingency Plan 

NESHAP 

NTS 

National Emission Standards for Hazardous Air Pollutants 

Nevada Test Site 

OAC 

ODNR 

PCDF I Permitted Commercial Disposal Facility I 

Ohio Administrative Code 

Ohio Department of Natural Resources 

OEPA 

O&M 

Ohio Environmental Protection Agency 

Operations and Maintenance 

OSDF 

ou 

I Pounds per square inch (gauge) 1 

On-Site Disposal Facility 

Operable Unit 

QC 

pCi/g 

pCi/L 

RA I Remedial Action I 

pic0 Curies per gram 

pic0 Curies per liter 

PFD 

PLC 

RCS 

Process Flow Diagram 

programmable logic controller 

1 Radon Control System 

PPE 

PPm 

RCT 

Personal protective equipment 

Parts per million 

I Radiological Control Technician 

~ ~~ 

RAZ 

RCRA 

RD 

~ 

Radiation Access Zone 

Resource Conservation and Recovery Act, as amended 

~ 1 Remedial Design 

ROD 

RWP 

Record of Decision 

Radiation 'Work Permit 

viii 000009 



Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

~~ ~ 

SWRS 

TBC 

April 2003 
7 .  4 8 2  3 

- 
Silo Waste Retrieval System 

To Be Considered 

scfm I Standard cubic feet per minute I 

TCLP 

TLD 

Toxicity Characteristic Leaching Procedure 

Thermoluminescent dosimeter 

TRD 

TTA 

~ ~~ 

Technical Requirements Document 

Transfer Tank Area 

TWRS 

U.S. EPA 

WAC 

TTransfer Storage Tank Waste Retrieval System 

United States Environmental Protection Agency 

waste acceptance criteria 

uc 

_ _ _ ~  

WAO 

wt 96 

I University of Cincinnati 

~~ ~ ~ _ _ _  

Waste Acceptance Organization 

weight percent 

1 

ix 



1 e: 
4 
5 
6 
7 
8 
9 

10 
1 1  

12 
13 
14 
15 
16 

17 
18 
19 

20 *; 23 

24 

25 
26 

27 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

+ -  4 8 2 3  
I .O INTRODUCTION 

1 .I SILOS 1 AND 2 REMEDIAL DESIGN (RD) PACKAGE SCOPE AND PURPOSE 

This RD Package documents the preliminary engineering and design of the selected remedy 
to  treat Operable Unit (OU) 4 Silos 1 and 2 material. This RD Package describes the 
facilities and process for receipt of Silos 1 and 2 material from the Transfer Tank Area 
(TTA), followed by treatment using a chemical stabilization technology and packaging for 
shipment and disposal. 

The selected remedy for the Silos 1 and 2 material as defined in the Record of Decision 
(ROD) Amendment for Silos 1 and 2 consists of: 

Complete removal of the contents of Silos 1 and 2 and the Decant Sump Tank System 
sludge from the TTA, followed by treatment using chemical stabilization to stabilize 
characteristic metals to meet Resource Conservation Recovery Act (RCRA), as 
amended, toxicity characteristic limits, and attain the Nevada Test Site (NTS), waste 
acceptance criteria (WAC). 

Gross decontamination, demolition, size reduction, and packaging of concrete from 
Silos 1 and 2 structures, followed by shipment for off-site disposal at NTS or an 
appropriately permitted commercial disposal facility (PCDF). 

Disposal of contaminated soil and debris, excluding concrete from Silos 1 and 2 
structures, in accordance with the Fernald Environmental Management Project (FEMP) 
On-site Disposal Facility (OSDF) WAC or an appropriate off-site disposal facility. Off- 
site shipment and disposal of the chemically stabilized waste at the NTS. 

Decontamination and demolition (D&D) of all structures and remediation facilities. 

Removal of the earthen berms and excavation of the contaminated soils within the 
OU4 boundary, to achieve remediation levels in the OU5 ROD. 

Appropriate treatment and disposal of all secondary wastes at either the NTS or an 
appropriate PC D F. 

Collection of perched water encountered during remedial activities for treatment at 
OU5 water treatment facilities. 

Continued access controls and maintenance and monitoring of the stored waste 
inventories. 

Institutional controls of the OU4 area such as deed and land-use restrictions. 

On!y the design and construction of the  facilities for treatment and packaging of Silos 1 
and 2 material is addressed in this RD Package. The remaining portions of the OU4 
remedy are included in other remedial packages as shown in Table 1 - 1 .  
The contents of the Silos 1 and 2 RD Package is as specified in the Revised Remedial 
Design Work Plan for Operable Unit 4 Silos 1 and 2 Project, dated September 13, 2001. 

1 000011 
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This RD Package also includes design information for the Silos 1 and 2 Warehouse, 
Railroad Spurs, and Remediation Building Mat Foundation Design Package submitted to  the 
United States Environmental Protection Agency (U.S. EPA) and Ohio Environmental 
Protection Agency (OEPA) in July 2002. 

1.2 BACKGROUND 

Silos 1 and 2, known as the K-65 silos, contain approximately 240,000 ft3 of residues 
generated from the processing of high-grade uranium ores. The K-65 residues contain 
high activity concentrations of naturally occurring radionuclides, including radium, and 
thorium. These radionuclides contribute (1 ) to an elevated direct penetrating radiation field 
in the vicinity of the silos and (2) to the chronic emission of significant quantities of radon 
gas to the atmosphere. 

Completion of the cleanup of Silos 1 and 2 involves two separate, but related, major 
projects, the Accelerated Waste Retrieval (AWR) Project and the Silos 1 and 2 
Remediation Facility Project. The Silos 1 and 2 Remediation Facility Project, the subject of 
this RD Package, follows the implementation of the AWR Project. 

The main objective of the AWR Project is the retrieval of the materials in Silos 1 and 2 as 
slurry for staging in a new TTA to be designed and constructed as part of the AWR 
Project. Also, the AWR Project involves the design, construction, and operation of a new 
Radon Control System (RCS) to lower the concentration of radon in the silos’ headspace 
and provide radon control throughout the retrieval and storage phases of the AWR. The 
Silos 1 and 2 materials will be staged in the TTA until the new Remediation Facility, 
outlined in this RD Package, is operational. Upon start-up of the Remediation Facility, 
stored Silos 1 and 2 materials will be retrieved from the TTA and delivered as slurry to the 
Remediation Facility where chemical stabilization and packaging for shipment by truck, rail 
or intermodal transport t o  an appropriately permitted off-site disposal facility, are 
accomplished. The Silos 1 and 2 Remediation Facility includes the design, construction, 
operations and maintenance of the remediation facility. The project also includes extension 
of Rail Track 12 to  the new remediation facility and the construction of the Silos 1 and 2 
North Warehouse. The remediation facility will interface with the RCS and TTA facilities 
constructed under the AWR Project. 

2 
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1.3 PROCESS OVERVIEW 

The Silos 1 and 2 Remediation Facility will consist of a Remediation Building, warehouse, 
office trailers, personal protective equipment (PPE) change facilities, and rail spurs. The 
Remediation Building will contain the control room, process and support systems for the 
slurry receipt, feed preparation, chemical stabilization/product forming, containerization 
and loading of the treated K-65 materials for shipment to an off-site disposal facility. 

Silos 1 and 2 materials will be treated using a chemical stabilization process where 
chemical formulations (e.g., Portland cement, and fly ash) chemically and physically bind 
the silo materials. A thickening step will be included in the process to increase the waste 
loading in the final product. This will be accomplished using a combination of mixing 
tanks for chemical addition and a clarifier for gravity thickening. Addition of polymer will 
be used to  improve settling. Filled waste containers will be staged, both indoors and 
outdoors, before being shipped off-site for disposal. The infrastructure described in this RD 
Package will accommodate transportation by either rail (direct or intermodal) or direct 
truck to  the selected disposal facility. The shipping container in final design will 
accommodate both truck and rail transport. The railcar loading facility is designed to  
accommodate both railcars and trucks. Customized railcars and trucks, including the 
shielding necessary to  meet DOT regulations, are currently under design. Container loading 
is further addressed in Section 2.2.3 of this package. The details of the transportation and 
disposal of treated Silos 1 and 2 material, including details on the disposal container and 
transportation vehicle shielding, will be documented in the Transportation and Disposal 
Plan, which will be submitted in accordance with the Remedial Action Workplan. 

The chemical stabilization process f low diagram, Figure 1-1 , shows the basic flow of 
materials through the facility. The treatment process will continuously produce a 
stabilized product using several systems, some that will operate in a batch fashion, and 
others that  will operate continuously. Multiple lines of equipment will be used to ensure 
that batch operations performed sequentially result in a continuous overall operation. 

5 
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FIGURE 1-1 
CHEMICAL STABILIZATION PROCESS FLOW 

.-. 

Treatability studies have shown that only polymer is required for settling, and only cement 
and fly ash are required for stabilization. However, piping systems are being included in 
the facility to allow addition of other chemicals (TBD) at various points in the process, if 
the need arises during operations. These contingency systems are being installed to 
address potential unknowns in the K-65 material and reduce project risks (Section 4.0). 

The Remediation Facility will include the following six major process systems. 

TTA Waste Retrieval System 
In the TTA Waste Retrieval System, Silos 1 and 2 materials will be pumped as a slurry at 
approximately 350 gallons per minute (gpm) and 5-1 5 wt % solids from the TTA to the 
Remediation Building via one of two elevated, double-walled transfer lines. The material 
will be delivered to one of three carbon steel slurry receipt tanks. From the slurry receipt 
tanks, the material will be pumped through the reaction tank into the polymer addition 
tank in the Feed Preparation System. 

Feed Preparation System 
In the feed preparation system, slurry from the receipt tanks can be mixed together with 
chemical' additives. Based on bench-scale treatability studies'(Section 4.01, the only 

6 
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additive required to enhance settling of suspended solids, is a polymer flocculating agent. 
Other chemicals could be added, if necessary, through a spare chemical additive system. 
The additives, if necessary, would be added in the reaction tank. No additives are currently 
planned to be added to the reaction tank at this time. Polymer will be added in the polymer 
addition tank. The contents of the reaction tank and the polymer addition tank will 
overflow to  a clarifier to  thicken the slurry to  approximately 30 wt % solids in preparation 
for product mixing. 

Processor Feed System- 
The clarifier will continuously feeds thickened slurry (nominally 30 wt% solids) to  one of 

three slurry feed tanks in the processor feed system. The thickened slurry is then 
transferred by batches to the product mixers. Materials from downstream processes may 
also be recycled to the clarifier. 

Product Additive System- 
In the product additive system; cement and fly ash are unloaded and transferred to  the 

product mixers. 

Processor System- 
In the processor system, three product mixers are used to  mix the thickened slurry with 
cement and fly ash on a batch basis. After mixing has been completed, the chemically 
stabilized product is discharged via gravity to the transport/disposal containers. 

Container Handling System- 
The container handling system consists of mechanical subsystems for the receipt, 
preparation, and filling of the containers to  be used for packaging of the chemically 
stabilized product, and for the loading of the containers into gondola railcars or trucks for 
transportation and disposal. 

The remaining portions of this RD Package provide the details of the design and process 
controls of the above systems and their supporting systems. The results of treatability 
testing to define the settling and stabilization technologies and the interfaces between this 
new Remediation Facility and the previously constructed AWR system are also discussed. 
Environmental, health, and safety considerations for this project are included in Section 8. 
Applicable or relevant and appropriate regulations and selected design drawings for this 
project are included in the appendices. 

7 
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2.0 SYSTEMS DESIGN DESCRIPTION (40750-RP-0001) 

As part of the remediation strategy, the silos material will first be removed and staged into 
four tanks constructed in a shielded TTA as part of the AWR Project. The material is then 
transferred to  the chemical stabilization process. Due to the radiological characteristics of 
the silo material, certain operations conducted within the stabilization process are required 
to be operated remotely, with personnel kept at a safe distance and shielded to meet 
specific as-low-as-reasonably achievable (ALARA) guidelines. The stabilized product will 
be packaged in containers and shipped by truck, rail or intermodal transport t o  an 
appropriately licensed off-site disposal facility. The Silos 1 and 2 System Design 
Description details each of the systems in terms of the processes and equipment required 
to  meet the applicable scope of work requirements. 

The following systems are described herein: 

Chemical Stabilization Process Systems, 
Container Handling Systems, 
HVAC Systems, 
Infrastructure, and 
Support Systems. 

2.1 CHEMICAL STABILIZATION PROCESS SYSTEMS 

This section describes the process that will be used to chemically stabilize the Silos 1 
and 2 material, comprised of K-65 residues and BentogroutTM, after it has been transferred 
from the TTA. The stabilization process will be comprised of three main process steps: 

1. 

2. 

3. 

Batch transfer of TTA slurry into three slurry receipt tanks. 

Continuous feed from the slurry receipt tanks to  a clarifier system where chemicals can 
be added, solids will be settled and separated (clarified), and water will be recycled 
back to the TTA. The settled solids will be continuously fed to three slurry feed tanks. 

Batch transfer of thickened slurry from three slurry feed tanks to three product mixers 
in which cement and fly ash will be added to  stabilize the slurry. Disposal containers 
will be filled with the product and shipped to an off-site disposal facility. 

To safely handle and contain the slurry from the silos, the following general design 
guidelines are being used: 

1. All tanks and equipment containing Silos 1 and 2 material will be vented to the RCS. 

2. Heavy-walled pipe and long-sweep elbows (e.g., a bend radius of five pipe diameters) 
are specified for piping used to transfer the abrasive slurry. Lines will be sized to 
provide a critical transport velocity of 5-1 0 ft/sec to  prevent settling problems. 
Double-contained pipe is specified in outdoor areas. The double contained pipe is heat 
traced and insulated to prevent freezing. 

3 
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3. Positive displacement pum s are sp cifi d for transferring thickened slurry. Centrifugal 
pumps are specified for transferring wastewater and slurry. Diaphragm pumps are 
specified for use as sump pumps. 

4. Three-way diverter valves and pinch valves will be used on slurry lines to minimize 
plugging. The three-way valves will have abrasion-resistant internals. 

The Process Control Plan (40750-PL-0003, Section 3) provides a general description of 
how the Remediation Facility will be operated and controlled to accomplish the process 
objectives. A description of controls is provided within each individual system description. 
If the process is interrupted, such as from a power failure, all lines and pumps will be 
flushed using back-up power before being shut down. 

2.1.1 TTA Waste Retrieval System (System 13) 

(Refer to Drawing 94X-3900-F-01153.) 

In the TTA Waste Retrieval System (System 131, Silos 1 and 2 slurry material will be 
pumped a t  approximately 350 gpm and 5 to 15 wt% solids from the TTA via two lines 
into one of three slurry receipt tanks. Slurry will then be transferred out of the slurry 
receipt tanks in System 13 and into the reaction/polymer addition tank in System 15. 

The slurry receipt tanks will be contained in a shielded enclosure, not intended for 
personnel access, with 2-ft-thick concrete walls and a concrete roof to minimize 
radiological exposure from the Silos 1 and 2 material. The slurry receipt tanks will be 
vented to an off-gas header and subsequently to the RCS to control radon emissions. To 
minimize slurry settling, the slurry receipt tanks will be mixed continuously. Each slurry 
receipt tank will have a maximum capacity of 83,800 gallons and dimensions of 
approximately 23 ft in diameter by 27 ft high. The operating volume of each tank will be 
the top two-thirds of the total volume of the tank. The bottom third of each tank will 
remain full of slurry during operations so that the level of the slurry does not drop below 
the mixer/agitator impeller, allowing continuous agitation. 

During normal operations, one of the slurry receipt tanks will be being filled from the TTA, 
one tank will be undergoing analysis, and one tank will be feeding the reaction/polymer 
addition tank. Each tank, operating is series, will complete one filling and emptying cycle 
in 36 hours. The slurry receipt tank system is designed to provide sufficient slurry for a 
24-hour shift using the volume contained in two of the three tanks. The design includes 
the capability of filling two of the three slurry receipt tanks in less than 5 hours and 
pumping slurry from any of the tanks to another tank when required. 

Slurry and washwater from the slurry receipt tank sumps and the slurry feed tank sumps 
that are withir! the shielded enclosures will be transferred to  the slurry receipt tanks. 

9 
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The slurry receipt tanks (TNK-13-1 OOOA, B, and C) are constructed of carbon steel. Each 
contains four baffles located along the walls 90" apart. The baffles will be slightly offset 
from the tank walls to prevent buildup of solids. The tanks will have flat roofs and sloped 
bottoms with artificial fillets welded around the tank bottoms to  minimize the build-up of 
solids around the tank perimeter. The bottoms will slope to a side discharge outlet. The 
slurry receipt tanks will also have cooling water jackets to remove the heat resulting from 
agitation. A manway to each tank with an entry point through the shield roof will be 
available for maintenance if needed. The slurry receipt tanks will be connected to each 
other with piping to contain overflows. The overflow lines will be located inside the shield 
enclosure. In addition, the tanks will bq equipped with redundant level indicators. The 
slurry receipt tanks will be contained in a concrete vault. The concrete vault serves two 
functions. It provides protection to  workers by shielding them from gamma radiation 
emitted by Silos 1 and 2 material. It also provides secondary containment in the event of 
a tank failure. Sumps in the containment area will recycle any spilled material back to the 
process. 

2.1.1.2 Mixer/Agitators 

Top-entering turbine mixer/agitators (MXA-13-1 OOOA, B, and C) are used to  mix the slurry 
in the receipt tanks to  maintain relatively uniform suspension of the solids. To minimize 
settling of the slurry between batches, the receipt tanks have been sized to maintain an 
adequate liquid level above the impeller so that the material remaining in each tank at the 
end of the transfer operations can be continually mixed to prevent particle settling. In the 
event of an agitator failure, the impeller is located out of the settled solids, which allows 
the repaired or replaced agitator to  be restarted. The agitators are supported by the 
concrete shield vault structure rather than by the slurry receipt tanks. To minimize entry 
into the shield vault for maintenance, the shaft seals for the agitators are located outside 
the shield vault. The agitator seals use conventional packing for ease of maintenance. 

2.1.1.3 Pumps 

Three centrifugal slurry pumps (PMP-13-1001 A, B, and C) with variable speed motors are 
used to recycle the slurry in the receipt tanks, transfer the slurry from one receipt tank to 
another receipt tank (if needed), and transfer the slurry to the reaction/polymer addition 
tank. In addition, slurry can be received back from any slurry feed tank. The slurry 
transfer pumps have recessed impellers and are constructed of an abrasion-resistant alloy. 
The pumps have water-lubricated mechanical seals. The slurry transfer pumps are located 
in a receipt pump gallery adjacent to  the slurry receipt tank vault, with limited personnel 
access for monitoring and maintenance. 

2.1.1 -4 Valves 
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@ 1 Three-way diverter valves are used to  direct the slurry flow during transfer and sampling 

operations. Each three-way valve has a carbon steel body and abrasion-resistant internals. 
Three-way diverter valves are electrically actuated to  facilitate remote operations. Each 
valve has a "hand-off-auto" local switch to bypass the control room, if necessary. 
Additionally, under manual operation, a manual position switch is installed for correct 
valve alignment. Under remote operations, the valve sends a position signal to  the control 
room that confirms valve alignment in one of the three positions. 

Pinch valves are used on primary slurry lines to  minimize pluggage and flow restrictions. 
Pinch valves are constructed of a cast iron body surrounding a double-walled elastomer 
sleeve. Pinch valves are a full-port design and are capable of bi-directional, bubble-tight 
shutoff. A combination of manual and electric actuators is specified for operation. 
Manually operated pinch valves are positioned in slurry lines for double isolation to  
facilitate maintenance on process equipment. Electrically actuated pinch valves are 
installed to  facilitate line flushing from the control room. 

Ball valves are constructed of a carbon steel housing with a stainless steel ball and are 
used on process and flush water lines. The flush water ball valves are equipped with 
electric actuators to  facilitate remote line flushing from the control room. Additionally, 
full-port ball valves are installed in a locked-open position on all lines entering the tanks. 
These valves are used to isolate the tanks during maintenance operations, if necessary. 
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Overflow lines between the three slurry receipt tanks are located inside the shielded 
enclosure. The transfer piping from the TTA to  the Silos 1 and 2 Remediation Facility is 
double-walled with sensors to detect leaks. 

2.1.1.6 Sampling 

The slurry is sampled from a point in the slurry recycle loop, and an isolock-type sampler is 
used to collect samples of the slurry. This sampler is pushed into the slurry stream and 
collects a small amount of material, which is withdrawn and placed in a sample container. 
Several pulls of material may be necessary depending on sample volume requirements. 
The slurry sampling equipment is contained within glove boxes to control radon emissions 
and prevent the spread of contamination. The samples undergo tests to  determine the 
total percent solids in order to determine additive requirements. A loss-in-weight test will 
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be performed to determine percent solids content, which is needed to determine the 
amount of polymer to add for clarification. Equipment for sampling is included as part of 
the sampling system (System 84). The slurry receipt tank recycle loops are equipped with 

OOQO21 
11 



Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
AA 

4 8 2  3 
2.1.1.7 Instrumentation 

The slurry receipt tanks are equipped with level indicators and redundant high-high level 
sensors. Each tank also has a separate vacuum relief valve to prevent vacuums above the 
tank design levels. High-pressure relief has been provided on the RCS vessel venting 
system. 

Temperature is monitored using a thermocouple-type sensor. 

Pressure in the slurry line is determined using a diaphragm-type pressure sensor. The 
diaphragm is flush-mounted to the inner pipe surface. 

Density of the slurry is measured at a point in the recycle loop using a densitometer. 

As the slurry is transferred, f low is measured and totalized using a magnetic flow meter. 
Turbine flow meters are also used to  measure flush water. 

The types of instruments to  be used will be finalized based on results of cold loop testing 
of the instrumentation at Oak Ridge National Laboratory. The instruments will be tested 
on various concentrations of a Silos 1 and 2 material simulant slurry. 

2.1 .1.8 Flushing Lines 

The system is designed to  provide automated line flushing. Flush water is supplied by one 
of two flush water pumps connected to  the sluice/flush water tank. A flush water line is 
routed to the suction side of each slurry pump to flush the tank discharge line and flush 
through the pump. A second flush water line is routed to  the pump discharge side to  flush 
slurry transfer and sampling lines. A third flush water line is routed to the top of each 
slurry receipt tank to dilute the slurry, if necessary. 

2.1.2 Feed Preparation System (System 1 5) 

(Refer to Drawings 94X-3900-F-01154, 94X-3900-F-01155, and 94X-3900-F-01156.) 

In the Feed Preparation System, slurry from the slurry receipt tanks and a polymer additive 
are mixed together in a reaction/polymer addition tank. Other chemical additives, if 
needed, can be added to  the reaction/polymer addition tank or to  the slurry receipt tanks, 
slurry feed tanks, or product mixers. The contents of the reaction/polymer addition tank 
flow to the clarifier where the slurry is thickened to approximately 30 wt% solids in 
preparation for product mixing. 

2.1.2.1 Chemical Additives Equipment 

All chemical additive equipment is located in a cold chemical make-up room, which is 
separated from the potentially contaminated portions of the treatment facility. Polymer is 
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added to the polymer addition tank to  promote flocculation and settling. Other chemical 
additives, if needed, can be added to  the reaction tank or to the slurry receipt tanks, slurry 
feed tanks, or product mixers through a spare chemical additive system. 

2.1.2.1.1 Polymer 

Polymer additive (neat polymer, 29 percent active) is received in totes and is, transferred 
by an unloading pump (PMP-15-1011 C) into two 500-gal polymer feed tanks (TNK-15- 
1000A and B), which are approximately 4 f t  in diameter and 5 ft high. The polymer tote 
is weighed using weigh cells to  determine the quantity of polymer added to the polymer 
feed tanks. The polymer is mixed with process water by two polymer feed tank 
mixer/agitators (MXA-15-1 OOOA and-B). Addition of process water is controlled by a flow 
meter. Approximately 12 gal/day of neat polymer is added to  1,800 gal/day of water. 
The polymer is allowed to  age, under agitation, for a minimum of one hour before it is 
blended with slurry in the polymer addition tank. Redundant metering pumps (PMP-15- 
101 OA and -B) feed the polymer into the flash mixer through a perforated pipe located a t  
the bottom of the polymer addition tank. A polymer calibration gage glass (CAL-15-1000) 
is used to calibrate the metering pumps so that the amount of polymer added is accurately 
measured. The polymer feed tanks are equipped with level indicators and any overflow is 
contained within the polymer containment dike. 

2.1.2.1.2 Other Chemical Additives 

Other chemical additives, if needed, are received as solutions in tote bins or drums. If the 
chemical solutions are added to the reaction tank, they are pumped from the tote 
binddrums using one of two metering pumps (PMP-15-1002A and -B). If the chemical 
solutions are added to the slurry receipt tanks, slurry feed tanks, or product mixers, they 
are pumped from the tote binddrums using a centrifugal pump (PMP-15-1001 A). Addition 
of the chemical solutions is controlled by a flow meter in the discharge line from the 
centrifugal pumps. The centrifugal pumps have water-lubricated mechanical seals. Any 
leaks or spills from the pumps and piping are contained within the chemical solution 
containment dike. There are no plans at this time to utilize any additional additives. 

2.1.2.2 Reaction and Polymer Addition Tanks 

The reaction and polymer addition tanks(TNK-15-1003A and -B) are two separate tanks 
closely conjoined. The reaction section has a nominal 1,100-gal capacity with a variable- 
speed mixer/agitator (MXA-15-1003A). The reaction tank has a manway for maintenance 
access, if needed. The reaction tank is being added as a contingency for future chemical 
additions. Slurry will flow through the reaction tank with no treatment or additives. The 
polymer addition tank has a nominal 400-gal capacity and a variable-speed mixer/agitator 
(MXA-15-1003B). The agitator seals are conventional packing. The reaction and polymer 
addition tanks are enclosed in a shielded barrier and is vented to an off-gas header and 
subsequently to  the RCS to control radon emissions. Piping is provided to transfer slurry 
from the three slurry receipt tanks and supernatant water (containing solids) from the . 
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bottom of the supernatant tank to the reaction and polymer addition tanks. The addition 
of supernatant water is controlled by a flow meter. The reaction/polymer addition tank 
has level indicators (redundant high-high level), and slurry from the polymer addition 
section of the tank flows into the top of the clarifier. 

2.1.2.3 Clarifier 

The reaction/polymer addition tank is positioned above the clarifier (TNK-15-1004). The 
mixture of slurry and chemical additives is transferred by gravity flow to  the clarifier, 
which is a gravity thickener that facilitates solids settling and separation. The clarifier has 
a 32,000-gallon capacity. The clarifier is enclosed in a shielded barrier and is vented to 
the RCS for radon control through an off-gas header. The slurry is fed into the center well 
of the clarifier. As the solids settle to  the bottom of the clarifier, material is collected in a 
central sludge sump. Multiple density/level measurement devices are located in the 
clarifier to monitor the settling process. A variable-speed, electrically-driven rake assembly 
(MXA-15-1004) scrapes sludge from the sloped bottom of the clarifier and directs the flow 
of sludge to  the central sump. Thickened slurry (approximately 30 wt% solids) is removed 
from the clarifier sump using one of three variable speed, lobe-type clarifier underflow 
pumps (PMP-1 5-1004Ar B, and C) and transferred to  one of three slurry feed tanks 
(TNK-16-1 OOOA, B, and C). Thickened slurry is monitored for density and radiation level 
as it is transferred. Flush water from the sluice/flush water tank is available to the clarifier 
and to  flush piping from either side of each clarifier underflow pump. The clarifier is 
equipped with level sensors to monitor the liquid level in the clarifier and to ensure that 
overflow piping is not plugged. Supernatant liquid overflows the clarifier and is gravity-fed 
to the supernatant tank. A three-way valve can be used to bypass the supernatant tank 
and transfer supernatant liquid directly to the sluice/flush tank. Turbidity of the 
supernatant liquid is monitored as it exits the clarifier. 

In the event of a power outage, the clarifier rake and underflow pumps are supplied 
backup power by the diesel generator for approximately 6 hours, until settled slurry 
pumped out of the clarifier. 

2.1.3 Processor Feed System (System 16) 

(Refer to  Drawing 94X-3900-F-01156.) 

with 
is 

The Processor Feed System is comprised of three slurry feed tanks that contain thickened 
slurry (nominally 30  wt % solids). The clarifier continuously feeds thickened slurry to the 
slurry feed tanks, and thickened slurry is then transferred by batches to  the product 
mixers. The slurry feed tanks are contained in a shielded vault not intended for personnel 
access with 2-ft-thick concrete walls and concrete roof to minimize radiological exposure 
from the Silos 1 and 2 material. The slurry feed tanks are vented to an off-gas header and 
subsequently to  the RCS to control radon emissions. To minimize slurry settling, the slurry 
feed tanks are continuously mixed. Each slurry feed tank has a maximum capacity of 
24,100 gal. The operating volume of each tank'is the top two-thirds of the total volume 

14 008024 



Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

4 8 2  3 
0 1  

2 
3 
4 

- - -  - 5  
6 
7 
8 
9 

10 
11 
12  
13 
14 
15 
16 
17 
18 
19 
20 
21 4: 4 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

of th tank. The b tt m third of ch tank remains full of slurry during operations so that 
the slurry level does not drop below the mixer/agitator impeller, allowing continuous 
agitation. 

- - - . ._ - - . . . . . . - - . . - - . 

During- normal operations, one-of-the-slurryfeed- tanks-is filhng from the clarifier, and two 
of the slurry feed tanks are continuously feeding the product mixers except when one of 
the tanks is undergoing analysis. The Processor Feed System is designed to  provide 
sufficient slurry for a 24-hour shift using the volume contained in two of the three tanks. 
For slurry with a nominal 30 wt % solids content, the slurry feed tanks contain 15 product 
batches within the operating volume of each tank. 

2.1.3.1 Tanks 

The three slurry feed tanks (TNK-16-1 OOOA, B, and C) are constructed of carbon steel. 
Each tank contains four baffles located along the walls. The baffles are slightly offset 
from the tank walls t o  prevent buildup of solids. The tanks have flat roofs and sloped 
bottoms with artificial fillets welded around the tank bottom to minimize build-up of solids 
around the tank perimeter. The bottoms are sloped t o  a side discharge outlet. The slurry 
feed tanks have cooling water jackets to  remove the heat resulting from agitation. The 
cooling jackets are cooled by the Chilled Water System (System 56) described in Section 
2.5.3.5. A manway to  each tank, with an entry point through the shield roof, is available 
for maintenance when needed. The slurry feed tanks are connected to  each other with 
piping to  contain overflows. In addition, the tanks are equipped with level indicators and 
controls. These tanks are contained in a concrete vault. The vault serves two  functions. 
It provides protection to  workers by shielding them from gamma radiation emitted by Silos 
1 and 2 material. It also serves as secondary containment in the event of a tank failure. 
Sumps in the shielded containment area will recycle any spilled material back to  the 
process. The shielded area is monitored by video camera. 

2.1.3.2 Mixer/Agitators 

Top-entering turbine mixer/agitators (MXA-16-1 OOOA, B, and C) are used to  mix the slurry 
in the feed tanks to  maintain relatively uniform suspension of the solids. To minimize 
settling of the slurry between batches, the feed tanks have been sized to  maintain an 
adequate liquid level above the agitators so that the material remaining in each tank at the 
end of the transfer can be continually mixed to prevent particle settling. The agitators are 
supported by the concrete shield vault structure rather than by the slurry feed tanks. To 
minimize entry into the shield vault for maintenance, the shaft seals for the agitators are 
located outside the shield vault. The agitator seals are conventional packing. 

2.1.3.3 Pumps 

Three centrifugal pumps (PMP-16-1001A, B, and C) are used to transfer the thickened 
slurry to  the product mixers in batches. These pumps also transfer the slurry through a 
recycle 'loop, where sampling occurs, and can transfer the sturry to other slurry feed tanks 
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or back to  the slurry receipt tanks, as necessary. The slurry feed pumps are located in a 
feed pump gallery adjacent to the feed tank vault, with limited personnel access for 
monitoring and maintenance. 

2. i 3.4 Valves 
. . . - - - __ - . . .  - . - - - - - - - - - . . - -  . -  

Three-way diverter valves are used to direct the slurry flow during transfer and sampling 
operations. Each three-way valve has a carbon steel body and abrasion-resistant internals. 
Three-way diverter valves are electrically actuated to  facilitate remote operations. Each 
valve has a “hand-off-auto” local switch to  bypass the control room, if necessary. 

Additionally, under manual operation, a manual position switch is installed for correct 
valve alignment. Under remote operations, the valve sends a position signal t o  the control 
room that confirms valve alignment in one of the three positions. 

Based on cold loop testing, pinch valves are used on primary slurry lines to  minimize 
pluggage and flow restrictions. Pinch valves are constructed of a cast iron body 
surrounding a double-walled elastomer sleeve. Pinch valves are full-port design and are 
capable of bi-directional, bubble-tight shutoff. A combination of manual and electric 
actuators is specified for operation. Manually operated pinch valves are positioned in 
slurry lines for double isolation to facilitate maintenance on process equipment. 
Electrically actuated pinch valves are installed to facilitate line flushing from the control 
room. 

Ball valves are constructed of a carbon steel housing with a stainless steel ball and are 
used on process and flush water lines. The flush water ball valves are equipped with 
electric actuators to  facilitate remote line flushing from the control room. Additionally, 
full-port ball valves are installed in a locked-open position on all lines entering the tanks. 
These valves are used to  isolate the tanks during maintenance operations, if necessary. 

2.1.3.5 Piping 

Piping from the tanks exiting the vaults is flanged outside the shielded enclosure. 
Overflow lines between the three slurry feed tanks are located inside the shielded 
enclosure. 

2.1.3.6 Sampling 

The thickened slurry is sampled from a point in the slurry recycle loop using an isolock- 
type sampler. This sampler is pushed into the slurry stream and collects a small amount of 
material, which is withdrawn and placed in a sample container. Several pulls of material 
may be necessary, depending on sample volume requirements. The slurry sampling 
equipment (SSL-84-1004, -1 005, and -1 006) is contained within glove boxes to  control 
radon emissions. The samples are analyzed to determine total percent solids and Ra-226 
content. A loss-in-weight test will be performed to determine the percent solids content in 
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order to determine the quantities of cement and fly ash to  be added. A test to determine 
Ra-226 content using gamma spectroscopy will be performed so that the batch recipe can 
be adjusted to  ensure that the final product meets both transport and disposal 
requirements. . - - - - .. - - - . . - - - - - - . - - _ - _  _ _  - 

2.1.3.7 Instrumentation 

As the slurry is transferred, flow, density, and pressure of the slurry in the line are 
determined. Line pressure is determined using a diaphragm-type pressure sensor. The 
diaphragm is flush-mounted to the inner pipe surface. 

Temperature is monitored using a thermpcouple-type sensor. 

As slurry is recycled within the slurry feed tanks, a radiation measurement is taken to  
measure the gamma dose in the slurry feed that might impact waste transport criteria. 

16 
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18 

The tanks are equipped with level indicators and controls. Each tank also has a separate 
pressure relief valve and vacuum relief valve to  prevent pressurization or vacuums above 
the tank design levels, as required by API 650. 

19 
20 tests. 

The types of instruments to be used will be finalized based on results of the cold loop 

4 1 1  2.1.3.8 Flushing Lines 
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The system is designed to provide automated line flushing. Flush water is supplied by one 
of two flush water pumps connected to the sluice/flush water tank. A flush water line is 
routed to the slurry pump suction side to flush the tank discharge line and flush through 
the pump. A second flush water line is routed to the pump discharge side to flush slurry 
transfer and sampling lines. A third flush water line is routed to the top of each slurry 
feed tank to  dilute slurry, if necessary. 
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2.1.4 Product Additive System (System 44) 

(Refer to Drawings 94X-3900-F-01157 and 94X-3900-F-01160.) 

Cement and fly ash are added to  the thickened slurry in the product mixers to  produce the 
final stabilized product. The Product Additive System includes equipment, piping, and 
controls to handle the cement and fly ash additives from delivery by truck until they are 
added to the product mixers. 

2.1.4.1 Cement Additive Equipment 

2.1.4.1.1 Cement Storage Bins 

Cement is stored in one carbonsteel -4,600-ft3 bin (BIN-44-1000), approximately 12  f t  in 
diameter and 60-ft-high. Cement is delivered to the bin, located outdoors, by cement 
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supply trucks through carbon steel piping. The cement storage bin has multiple level 
indicators. A bin vent filter (FLT-44-1000) is used to  contain cement dust in the cement 
bin during the filling operations. A cement dust collector blower (BLR-44-1010) is 
connected to the bin vent filter, and its motor controls are interlocked with the cement 
truck filling connection and cement transfer operations. The bin vent filter has a 
differential pressure indicator and alarm to indicate plugging of the filter bags. 
Compressed air is blown back through the filter elements to  unplug them. The cement bin 
bottom is equipped with a pneumatic activator to prevent bridging of cement within the 
storage bin and allow free flow of cement to the pneumatic conveying system. 

2.1.4.1.2 Pneumatic Conveying System 

A carbon steel cement feeder (FDR-44-1000) with approximately 1 0-ft3 capacity is 
located directly beneath the cement bin. A pneumatic conveying system is used to  
transfer the cement from the cement feeder to the cement receiving bin located 
inside the Remediation Facility. The pneumatic conveying system is a high-pressure 
system, generally known as a dense phase system, and uses a full-line conveying 
concept. Compressed air (above 15 psig) and positive pressure are used to push 
the cement through the conveying line a t  a relatively low velocity. The transfer 
cycle begins with cement feeding by gravity from the cement bin into the cement 
feeder through an inflatable, seated butterfly valve. Displaced air is vented up 
through a vent valve to the cement bin to allow easier filling. The cement feeder is 
equipped with high-level and low-level indicators and alarms. Once the cement 
feeder is filled, as indicated by the high-level control, the inlet and vent valves close 
and seal. The outlet valve then opens and compressed air is introduced into the 
cement feeder to  displace the cement to  be conveyed. Booster fittings are spaced 
at 5- to 10-ft intervals along the conveying line to  introduce additional compressed 
air for conveying. When the cement feeder is completely empty, as signaled by the 
low-level control, the compressed air is turned off and the cement stops in the 
conveying line. Since the line always remains full, no time is lost in emptying and 
filling the conveying line, and air consumption is significantly reduced. Before the 
cement feeder is refilled, the air pressure inside is vented through the vent valve 
that remains open during the next filling cycle. The air pressure is vented back into 
the cement storage bin and filtered by the dust collectors on the storage bin. After 
the fill cycle, the material in the transporter is aerated and the transporter is 
pressurized above conveying line pressure. The pressurized contents are release 
into the conveying line, displacing the material in the line. The conveying line is 
continuously filled with dense phase aerated material that slowly pulses toward the 
receiving bins. At  the receiving bin, the cement and conveying air separate in the 
receiving bin. Dearerated cement flows by gravity to the cement feed hopper. The 
transporting air is filtered through a bin vent located on the receiving bin. The bin 
vents on the three cement receiving bins are vented through a common line to a 
single discharge to atmosphere. The three cement feed hopper are also supplied 
with bin vents to filter air displaced during the filling of the feed bin. The bin vents 
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on each feed hopper are vented locally within the remediation building. The fly ash 
pneumatic conveying system is similar to the cement system. 

2.1.4.1.3 Cement Receiving Bins and Hoppers 

Three carbon steel cement receiving bins (HBN-44-1002A, B, and C) are filled from the 
cement feeder by the pneumatic conveying system. Each cement receiving bin has 
approximately 36-ft3 capacity. The cement is discharged from the receiving bins to 
cement hoppers (HBN-44-1 OOOA, B, and C) t h a t  have approximately 75-ft3 capacity. The 
cement hoppers have weigh cells that accurately measure the amount of cement and have 
multiple level sensors. The cement hoppers are equipped with rotary valves and motor- 
driven screw feeders, which are used to  discharge the cement to  the product mixers and 
to provide barriers for radon from the product mixers. The discharge process occurs 
continuously during the product mixer feed cycle. Each cement receiving bin and each 
cement hopper are dedicated to one of three product mixers (MXB-17-1000A, B, and C). 

2.1.4.2 Fly Ash Additive Equipment 

2.1.4.2.1 Fly Ash Storage Bins 

Fly ash is stored in one carbon steel - 6,400-ft3 storage bin (BIN-44-1 001 1, approximately 
14 ft in diameter and 60-ft-high. Fly ash is delivered to the bin, located outdoors, by fly 
ash supply trucks through carbon steel piping. The fly ash storage bin has multiple level 
indicators. A bin vent filter (FLT-44-1001) is used to  contain fly ash dust in the fly ash bin 
during the filling operations. A fly ash dust collector blower (BLR-44-1011) is connected 
to the bin vent filter, and its motor controls are interlocked with the fly ash truck filling 
connection and fly ash transfer operation. The bin vent filter has a differential pressure 
indicator and alarm to indicate plugging of the filter bags. Compressed air is blown back 
through the filter elements to unplug them. The fly ash bin bottom is equipped with a 
pneumatic activator t o  prevent bridging of fly ash within the storage bin and allow free 
flow of fly ash to the pneumatic conveying system. 

2.1.4.2.2 Pneumatic Conveying System 

A carbon steel fly ash feeder (FDR-44-1001) with approximately 20-ft3 capacity is located 
directly beneath the fly ash bin. A pneumatic conveying system is used to  transfer the fly 
ash from the fly ash feeder to the fly ash receiving bin located inside the Remediation 
Facility. The fly ash pneumatic conveying system is the same type of system as used for 
conveying the cement additive. Fly ash is fed by gravity from the fly ash bin into the fly 
ash feeder through an inflatable, seated butterfly valve. Displaced air is vented up through 
a vent valve to  the fly ash bin to allow easier filling. The fly ash feeder is equipped with 
multiple level indicators. Compressed air is connected to the fly ash feeder to convey the 
fly ash. Booster fittings are spaced at  5- to 10-ft intervals along the conveying line to 
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introduce additional compressed air for conveying. Dust collection is as described for the 
cement conveying system. 

2.1.4.2.3 Fly Ash Receiving Bins and Hoppers- 

Three carbon steel fly ash receiving bins (HBN-44-1003A, B, and C) are filled from the fly 
ash feeder by the pneumatic conveying system. Each fly ash receiving bin has 
approximately 36-ft3 capacity. The fly ash is discharged from the receiving bins to fly ash 
hoppers (HBN-44-1001 A, B, and C) that have approximately 1 50-ft3 capacity. The fly ash 
hoppers have weigh cells that accurately measure the amount of fly ash and have multiple 
level sensors. The fly ash hoppers are equipped with rotary valves and motor-driven 
screw feeders, which are used to  discharge the fly ash to  the product mixers and to 
provide barriers to radon from the product mixers. The discharge process occurs 
continuously during the product mixer feed cycle. Each fly ash receiving bin and each fly 
ash hopper are dedicated to one of three product mixers (MXB-17-1 OOOA, B, and C). 

2.1.5 Processor System (System 1 7) 

(Refer to Drawing 94X-3900-F-01157.) 

Three product mixers/blenders (MXB-17-1 OOOA, B, and C) are used to mix the thickened 
slurry with cement and fly ash on a batch basis in the Processor System. 

2.1.5.1 Product MixerdBlenders 

The mixers/blenders are carbon steel horizontal double ribbon mixers, each having 
approximately 16,000-lb working capacity of mixed product. Only one product mixer is 
filled at a time with the correct quantities of slurry feed, cement, and fly ash. Each 
product mixer is installed on four weigh cells to  weigh the slurry feed. After mixing, the 
product from each mixer is emptied into a disposal container via a product fill chute. One 
batch of product from one product mixer fills one disposal container. Samples of the 
product, if needed, may be taken from the fill chute or from the container after filling. 

2.1.5.2 Flushing Product Mixers 

Water from the sluice/flush water tank is made available to flush the product mixers and to 
adjust the moisture content of the product mixture, as necessary. The flush water is 
transferred into a disposal container, and the wastewater is decanted and transferred to  
the supernatant tank using a double-diaphragm pump. Process water is made available to 
flush the vent lines that lead from the product mixers to the product mixer vent scrubber 
(Section 2. I .81. 
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2.1.6 Supernatant Water System (System 55) 

(Refer to  Drawing 94X-3900-F-01159.) 

In the Supernatant Water System, a large supernatant tank is used to  collect a variety of 
slurry spills and wastewater streams. The supernatant tank is primarily used to  collect the 
clarifier supernatant, which overflows a perimeter weir in the clarifier and gravity drains to  
the supernatant tank. Other streams that are collected in the supernatant tank include 
slurry spills and wash water from the product mixer room sumps and other treatment 
facility sumps (except for sumps within the shielded areas of the slurry receipt tanks and 
slurry feed tanks, which are transferred to  the slurry receipt tanks) and wash water from 
mixer washouts. Settled solids from the bottom of the supernatant tank are pumped back 
to  the reaction tank, and supernatant water from the bottom and vertical center of the 
supernatant tank is pumped to the sluice/flush water tank. 

2.1.6.1 Supernatant Tank 

The large carbon steel supernatant tank (TNK-55-1000) has - 100,000 gallon capacity 
and is approximately 24 ft in diameter and 30 ft high. A variable-speed supernatant tank 
mixer/agitator (MXA-55-1000) is used to  keep solids in suspension. This tank is also used 
to  settle and recycle solids back to  the treatment process.’ Overflow from the supernatant 
tank flows t o  (and from) the sluice/flush water tank. Supernatant from the center of the 
supernatant tank is pumped to  the sluice/flush water tank using a centrifugal supernatant 
pump (PMP-55-1000A). Supernatant water and settled solids from the bottom of the 
supernatant tank are pumped to  the sluice/flush water tank and the reaction tank, 
respectively, using a second centrifugal pump (PMP-55-1000B). The supernatant pump 
seals are water-lubricated mechanical seals. Level indicators are positioned at intervals 
along the height of the supernatant tank. The supernatant tank is vented through an off- 
gas header and subsequently to  the RCS to  control radon emissions. A sampler (SSL-84- 
1007) in a glove box can take samples of the material pumped from the bottom of the 
supernatant tank. 

2.1.6.2 Sumps 

The slurry receipt tanks and slurry feed tanks each have t w o  sumps (numbers 1, 2, 5, and 
6) within their shielded containment areas. Slurry or wash water collected in these sumps 
is pumped t o  the slurry receipt tanks using double-diaphragm pumps (PMP-55-1001 , PMP- 
55-1 002, PMP-55-1005, and PMP-55-1006). In addition, the slurry receipt tanks and 
slurry feed tanks each have two pump galley sumps (numbers 3, 4, 7, and 8) located 
outside the concrete shields. Slurry or wash water collected in these sumps is pumped t o  
the supernatant tank by double-diaphragm pumps (PMP-55-1003, PMP-55-1004, PMP-55- 
1007, and PMP-55-1008). 

The clarifier area has a sump (number 9) in the reaction/polymer addition tank and clarifier 
enclosure. Materials collected in the clarifier sump are pumped to the supernatant tank by 
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a double-diaphragm pump (PMP-55-1009). Two sumps (numbers 10 and 1 1) are located 
in the sluice/flush/supernatant tanks area, and materials collected in these sumps are 
pumped to the supernatant tank by double-diaphragm pumps (PMP-55-1010 and PMP-55- 
101 1). 

The chemical make-up area has a sump (number 12) to  collect materials that leak or spill 
from the chemical additive system. Materials collected in this sump are pumped to a tote 
bin by a double-diaphragm pump (PMP-55-1012). The polymer make-up area has a quick 
connector for use with a portable pump to remove any leaks, spills, or wash water. 

The product mixerkontainer fill areas have multiple sumps. The product mixer rooms have 
sumps (numbers 13, 14, and 15), and materials in these sumps are pumped to the 
supernatant tank by double-diaphragm pumps (PMP-55-1013, PMP-55-1014, and PMP-55- 
101 5). The product fill rooms have sumps (numbers 16, 17, and 181, and materials in 
these sumps are pumped to the supernatant tank by double-diaphragm pumps (PMP-55- 
101 6, PMP-55-1017, and PMP-55-1018). A product mixer wash water container serves 
as a sump (number 191, which uses a double-diaphragm pump (PMP-55-1019) to  pump 
mixer wash water, after decanting, to  the supernatant tank. 

2.1.7 Sluice/Flush Water (System 62) 

(Refer to Drawing 94X-3900-F-01158.) 

In the Sluice/Flush Water System, a large sluice/flush water tank receives supernatant 
water from the supernatant tank or directly from the clarifier and provides it as sluice 
water to the TTA and as flush water throughout the Remediation Facility. Process water 
is also available (as makeup water) for addition to the sluice/flush water tank as needed. 

Water from the - 1 00,000-gat, approximately 24-ft-diameterr 30-ft-high, carbon steel 
sluice/flush water tank (TNK-62-1000) is returned to the TTA for use as sluice water via 
redundant centrifugal pumps (PMP-62-1 OOOA and -B). Flush water is also supplied from 
the sluice/flush water tank for line and equipment flushing throughout the treatment 
facility via redundant centrifugal pumps (PMP-62-1001 A and -B). The centrifugal pumps 
have water-lubricated mechanical seals. Before sluice or flush water exits System 62 and 
is supplied to  the TTA or the Advanced Wastewater Treatment (AWWT) facility, flow is 
measured and sampling equipment (SSL-84-1008) in a glove box is used for taking 
samples as needed to meet the AWWT facility waste acceptance criteria (WAC). 

The sluice/flush water tank uses a variable-speed mixer/agitator (MXA-62-1000) to keep 
any solids in suspension. The agitator seal is conventional packing. Level indicators are 
positioned at  intervals along the height of the supernatant tank. Overflow from the 
sluice/flush water tank flows to (and from) the supernatant tank. The sluice/flush water 
tank is vented to an off-gas header connected to the RCS. 
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2.1.8 Vessel Vent System (System 19) 

(Refer to Drawing 94X-3900-F-01190.) 

The Vessel Vent System contains three vent headers from process equipment that vent 
gases to the RCS for control of radon emissions. The following vessels and equipmentare 
ventilatedto the RCS through the vessel vent system: 

Sluice/ Flush Water Tank 
Slurry Reciept Tanks 
Slurry Feed Tanks 
Supernatant Tank 
Reaction Tank 
Polymer Feed Tank 
Clarifier 
Product Mixers 

Other tanks and facility areas are ventilated through the HVAC system (Systems 70, 71 , &. 
77. See section 2.3) 
Total emissions from the remediation facility vessel vent system are anticipated to  be 350 
cfm. 

The slurry receipt tanks and sluice/flush water tank are connected to  the sluice/flush water 
tank vent header. The slurry feed tanks, supernatant tank, reaction/polymer addition tank, 
and clarifier are connected to  the supernatant tank vent header. 
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The product mixer vents are connected to  a wet venturi scrubber system for removal of 
particulates, which is then vented to the RCS for radon control. The product mixer vent 
scrubber (SCR-19-1000) uses process water as the scrubbing solution. The solution is 
recirculated in the scrubber using a centrifugal pump (PMP-19-1000). The scrubber 
system blowdown is controlled by a turbidity meter. Blowdown is transfered to the 
supernatant tank or the slurry feed tanks to be processed along with Silos 1 & 2 material.. 

2.1.9 Sampling System (System 84) 

The major equipment envisioned in the Sampling System, at this time, consists of: 

Three slurry samplers (SSL-84-1000, -1001 , and -1 002) enclosed in glove boxes (GLB-84- 
1000, -1 001 , and -1 002) for the three slurry receipt tanks; three slurry samplers (SSL-84- 
1004, -1005, and -1006) in glove boxes (GLB-84-1004, -1005, and -1006) for the three 
slurry feed tanks; a supernatant water sampler (SSL-84-1007) in a glove box (GLB-84- 
1007); and a sluice and flush water sampler (SSL-84-1008) in a glove box (GLB-84-1008). 
Isolock-type samplers are used to  collect samples. One additional glove box is used for 
analytical equipment. Other details of the sampling system are discussed in the Sampling 
and Analysis Plan (40750-PL-0006), Appendix C. 
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2.2 CONTAINER HANDLING SYSTEMS 

(Refer t o  Drawings 94X-3900-F-01101 through 94X-3900-F-01107.) 

2.2.1 Container Receipt and Preparation System (System 23) 

The Container Receipt and Preparation System includes the mechanical equipment and 
processes that are used to receive, move, stage, and prepare product containers for filling 
with stabilized Silos 1 and 2 material. Much of the equipment is designed to operate 
automatically and remotely. Processing steps located in radiation zones are designed to 
meet ALARA requirements. Equipment maintenance is performed "hands-on" as long as 
the area meets radiological standards for contact maintenance. 

The movement of the product containers is automatically controlled by an integrated 
control system. Manual overrides are available for each step of the operation for operator 
control. In addition, programmed hold points are designed into the handling system for 
operator verification. Inputs to the control system are from devices such as limit 
switches, positional detectors, motor device feedback, bar code scanners, and weigh cells. 
The Container Receipt and Preparation System is divided into three distinct areas that 
include: 

Empty container receiving 

Empty container staging, and 

Empty container preparation. 

2.2.1.1 Empty Container Receiving 

Empty product containers are delivered to the Remediation Facility by truck trailers, up to 
five containers per trailer. Monorail hoists, which are manually controlled by an operator 
pendant, are used to  unload the containers from the truck and to place the containers on 
conveyors, which are used to transport the containers into the building. The empty 
container receiving equipment is located outside the Remediation Facility in a covered 
area. 

Three 4-ton monorail hoists (CRH-23-1001 A, B, and C) are equipped with 12-ton container 
grapples (RLD-23-1002A, B, and C) of the same design used for filled containers in other 
areas of the facility. During container unloading, the trailer is parked under one of the 
monorail hoists against a rear stop. Container shipping tie-downs and protective wraps are 
removed. The hoist is positioned over the rear-most empty container on the trailer. The 
grapple is lowered and engaged with the container; indicator lights are used to verify 
engagement of the grapple. The container is then lifted clear of the trailer. The monorail 
trolley is then advanced and positioned over one of three conveyors (LRC-23-1000A, B, or 
C), aligned with the monorail hoist. The container is lowered to the conveyor, the 
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48 
container grapple is disengaged, and the grapple is then raised to clear the container. 
After the container staging entrance door (ASD-23-1003Ar B, or C) is opened, the 
conveyor is started manually so that the empty container is advanced into Room 114, the 
Empty Container Staging Room, in the Remediation Facility. The empty container is then 
transferred onto the first conveyor (LRC-23-1004Ar 6, or C) in one of three lines of 
accumulating conveyors running in an east-west direction. The unloading steps are then 
repeated for the remaining four containers on the trailer, and the empty trailer is then 
removed. 

2.2.1.2 Empty Container Staging 

Staging the product containers in Room 114, the Empty Container Staging Room, in the 
Remediation Facility allows the containers to approach ambient conditions to  reduce 
sweating and to be visually inspected, manually cleaned if needed, and labeled before their 
use. The Empty Container Staging Room contains three accumulating conveyor lines, 
each containing multiple conveyors for product container staging. Each conveyor (see 
drawing 94X-3900-M-01600), positioned in an east-west direction, moves one or two 
product containers. When containers finish moving to the end of the two  southern-most 
lines, they are transferred to  a single line of conveyors positioned in a north-south direction 
by pneumatically-powered chain transfer devices (CCT-23-1008, -1 01 0, and -1 01 2) .  

Following container receipt, the empty containers will be transferred onto one of three 
conveyors (LRC-23-1004Ar B, and C) located in the Empty Container Staging Room. The 
empty containers will be advanced when an empty space is detected. For example, in the 
"A" line of conveyors a container is moved from LRC-23-1004A to LRC-23-1005A to LRC- 
23-1006A until it reaches the last conveyor in the line (LRC-23-1007A). From LRC-23- 
1007A, a conveyor equipped with chain transfer equipment (CCT-23-1008) is used to 
move the container to  a conveyor line positioned in a north-south direction. The container 
moves next from CCT-23-1008 to  LRC-23-1009. From the last conveyor in the "B" line 
(LRC-23-1007B), a conveyor equipped with chain transfer equipment (CCT-23-1010) is 
used to move the product container to north-south conveyor line. The container moves 
next from CCT-23-1010 to  LRC-23-1011. From the last conveyor in the "C" line (LRC-23- 
1007C), a conveyor equipped with chain transfer equipment (CCT-23-1012) is used for 
transfer and for empty container preparation. 

The conveyors used in the Remediation Facility have several design features to  improve 
their performance and safety. Each conveyor is independently powered and interlocked 
with the conveying control system. The interlocks control the conveyor operations based 
on information about physical location of the containers provided by photoelectric position 
sensors. Two photoelectric sensors are used per conveyor. Each conveyor has a 2.5-ton 
capacity and moves at approximately 30 fpm. The conveyors have step plates between 
the rollers to allow operators to  walk on the conveyor surfaces to access the containers 
for operations such as cleaning. The conveyors have emergency stops, which can be 
tripped by pulling on ropes running along both sides of each conveyor. There is a pause 
before startup of a conveyor while an alarm is sounded and warning lights are activated. 
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2.2.1.3 Empty Container Preparation 

Initial empty container preparation operations are performed manually while containers are 
located on the  container preparation conveyor (CCT-23-1012). Temporary fasteners used 
t o  secure the lid to the  container during transport are removed. A jib crane with a vacuum 
hoist (CRH-23-1021) is used t o  lift the  lid for container inspection. At this point, a 
decision is made whether the product container is defective. Defective containers are 
removed for return to the  vendor. Accepted containers' lids are lowered into place using 
alignment pins and the  vacuum hoist is disengaged and raised. The container 
identification label is scanned and the container preparation conveyor advances the  
container t o  a conveyor (LRC-23-1013) t o  the north by the  entrance door to the  Product 
Container Vestibule. 

A roll-up door (ASD-23-1014) is opened and the container is moved to  a conveyor (LRC- 
23-101 7) inside Room 1 4 1  , the  Product Container Vestibule. The first roll-up door is 
closed and a second door (ASD-23-1019) between Room 1 4 1  and Room 140, the  
Container Survey and Decontamination Room, is opened. The container is advanced t o  
another conveyor (LRC-23-1018), and the door (ASD-23-1019) is then closed. A 16-ton 
monorail hoist (CRH-24-1001) equipped with a container grapple (RDL-24-1000) is 
positioned over the  container. The monorail hoist is operated remotely from the  control 
room. The grapple is lowered and engaged. The container is raised, weighed by a weigh 
cell on the hoist, moved t o  a position over a container transfer car (CRT-24-1002Ar B, 
or C) and then lowered onto the  transfer car. The weight is recorded in the  container 
database before container filling operations. The grapple is then disengaged and raised. 

Product containers that  are defective are moved from conveyor LRC-23-1013 by a chain 
hoist equipped with a container grapple. The container is raised by the hoist, a pallet is 
inserted under the  container with a forklift, and the container is lowered onto the  pallet. 
The palletized container is then moved by the forklift to a holdingheturn area. Defective 
containers will be returned t o  the  vendor. 

2.2.1.4 Container Identification Equipment 

Container identification equipment is used t o  identify each product container at specific 
locations during the  movement and operations associated with filling the container. The 
container identification equipment is bar code based for compatibility with both on- and 
off-site use. Each container is labeled with a bar code, and the  container label is affixed 
before the container is filled with product. Once the container is filled, bar code scanners 
are used t o  scan bar codes within a prescribed viewing window. Process information 
collected during filling, sampling, surveying, weighing, and shipping is tagged and recorded 
in a database with the  bar code to identify each container. 
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2.2.2 Container Filling System (System 24) 

The Container Filling System is divided into five distinct areas: 

Container transfer, 
Container filling, 
Container inspection, 
Lid replacement/fastening, and 
Product sampling. 

2.2.2.1 Container Transfer 

Each container transfer car is driven by a servomotor connected to a gearbox, which 
rotates the rear wheels and provides movement along two parallel rails. The wheels of the 
container transfer cars are connected to the gearbox by axles with independent safety 
couplings. The container transfer cars are equipped with an electric brake for safety, front 
and rear lights, as well as an alarm for warning that a container transfer car is moving. A 
positioning frame is located in the center of each container transfer car so that  the 
container is correctly aligned when the monorail hoist places it on the container transfer 
car. During container filling, the container transfer cars are positioned in the product fill 
station by redundant positioning controls. In addition to  the servomotor feedback control, 
a wall-mounted laser reflects back from a reflector affixed to  the container transfer car to  
ensure that the container transfer car is in the correct position for product filling. 

2.2.2.2 Container Filling 

Each container transfer car, which moves on rails, is moved into one of three Product Fill 
Rooms after a door (ASD-24-1008Ar B, or C) is opened. Container transfer car 
CRT-24-1002A is filled in Room 134; container transfer car CRT-24-1002B is filled in 
Room 135; and container transfer car CRT-24-1002C is filled in Room 136. After the 
container transfer car is positioned within the Product Fill Room, the door is closed. The 
container transfer car is positioned under a gantry manipulator in front of an operator- 
viewing window. The gantry manipulator, equipped with a gripping tool, is used to raise 
and move the lid away from the container. 

The container transfer car is then moved to the filling station. Each container fill station is 
located beneath a product fill chute (LSR-24-1007Ar B, or C), which is attached to a 
discharge valve from one of the mixers located above each Product Fill Room. The fill 
chute has a bellows portion, which is extended so that the fill chute is coupled to  the 
container opening. When a positive coupling is sensed, the mixer discharge valve is 
opened and product material is allowed to flow by gravity from the mixer into the 
container. The fill chute is equipped with vibrators to  assist in product f low and minimize 
buildup in the chute. A drip pan under the product fill chute is retracted during filling 
operations and repositioned afterwards to minimize the potential for product material to  
drip and contaminate container surfaces or the surrounding area. 
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2.2.2.3 Container Inspection 

After the container is filled with product material, the container transfer car is moved to an 
inspection/lid fastening station under the gantry manipulator in front of the operator- 
viewing window. An operator inspects the container, using a remotely operated camera, 
t o  determine whether any product has dripped or splashed onto the container surface. If 
contamination is observed, decontamination activities are initiated to clean the container 
before the lid is fastened. 

2.2.2.4 Lid Replacement/Fastening 

After container inspection is complete, the gantry manipulator is engaged by the operator 
t o  replace the container lid using alignment pins and cameras, and fasten the lid with 
rivets. A vision system and programmable logic controller identify the locations of the 
rivet holes to allow the gantry manipulator to accurately insert the rivets automatically. 
After the container lid is fastened, the door (ASD-24-1008A, B, or C) is opened, and the 
container transfer car is moved out of the Product Fill Room. The container transfer car is 
then positioned at the filled container removal station, and the door is closed. 

2.2.2.5 Product Sampling 

Consistent with the approved Remedial Design Work Plan, final sampling and analysis 
requirements for treated Silos 1 and 2 material will be documented in a treated waste 
Sampling and Analysis Plan, submitted for U.S. EPA and OEPA approval as a Remedial 
Action (RA) deliverable. 

Since the NTS WAC does not specify TCLP limits for 1 1 ( e ) ( 2 )  material, it is currently 
assumed that no treated waste TCLP analyses are required. However, the sampling design 
does provide the capability to obtain samples for TCLP analysis in case they are desired or 
required. 

If TCLP analysis analyses were t o  be required, enough material will be drawn for two TCLP 
samples. After the samples have cured, they will be examined for the presence of free 
liquids. One of the samples will then be sent to a laboratory for analysis, and the other 
sample will be stored in the container fill room. The stored samples will be maintained up 
t o  10 days, at which point they will be disposed of in an appropriate manner. 

The TCLP requires a minimum of 100 g for each sample tested. To build robustness into 
the sampling equipment design, each proposed sampler will be designed to take a 300 g 
(0.66 Ib) sample. A 300 g sample will allow for one 100 g sample to be tested and one 
100 g sample to be archived. The remaining 100 g is for a safety factor only and may be 
discarded after the test sample and archive sample are prepared. This material must be 
treated as hazardous waste. 
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Samples will be drawn from the fill chute used to transfer product from the mixer to the 
container. In an effort to maintain worker radiological exposure AURA, the fill chute is 
designed with an in-line, remotely-operated lsolok sampler, capable of collecting an in-situ 
sample of the grout product, prior to discharge to  the container. The lsolok sampler is 
located inline of the fill chute, approximately five feet above the mezzanine floor level in 
the fill room. The fill chute would be filled with grout so that an in-situ sample of the grout 
can be collected. The sample would be collected as follows: 

1. The 18-inch knife-gate a t  the bottom of the fill chute station would be closed. 
2. The 18-inch knife-gate valve at the base of the product mixer (top of the fill 

chute) would be incrementally opened, allowing the rate of discharge of the product from 
the product mixer to  be regulated. 

3. After the fill chute has been filled with product, the lsolok sampler will be 
remotely operated to collect the sample. 

4. After the sample has been collected, the 18-inch knife-gate at  the bottom of the 
fill chute station would be opened, allowing the product to be discharged into the 
container. 

5. The container would be lidded and further processed. 
6. The product sample would be retrieved by an operator after the container has 

left the area. 

2.2.3 Container Shipping System (System 25) 

The Container Shipping System contains the processes and equipment to load and ship the 
filled product containers. The system will accommodate either rail transportation or 
intermodal transport using shielded gondola cars or direct truck shipment. The Container 
Railcar Loading Area within the Remediation Facility accommodates up to nine gondola 
cars on three parallel tracks. The tracks will be installed flush with the floor level to  
facilitate the use of trucks in lieu of rail shipment if necessary. 

Loading operations are performed remotely while cameras are used for viewing. First, a 
roll-up door (ASD-25-1 OOOA, B, or C) is opened between the Container Survey and 
Decontamination Room and the Container Railcar Loading Area. The container transfer car 
is then moved into the Container Railcar Loading Area, and the door is closed. A 15-ton 
bridge and trolley (BRC-25-1002) equipped with a container grapple (RLD-25-1001) is 
moved over the container to be shipped. The container grapple is lowered and engaged, 
as verified by indicator lights. The container is then raised off of the container transfer 
car, moved by the bridge crane, weighed, and lowered into one of seven steel-lined 
transport cells with lids inside the gondola car. Customized top loading truckbeds could 
also be used for this service. A weigh cell that is integral to the bridge crane, located 
between the hook and the grapple, is used to  weigh the containers. Filled containers will 
be approximately 10 tons (8 tons of stabilized product and the 2 ton weight of the empty 
container). The weighing equipment is designed for calibration with known weights to 
ensure that measurements are accurate and repeatable. The grapple is then disengaged, 
raised, and moved by the bridge and trolley to  pick up the next container. Each gondola 6 
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4 0  
car is loaded with up to  seven filled product containers. Trucks would be loaded with 2 
containers per truck. 

Surveys of the railcars are performed in the rail yard to  ensure that the waste packages, 
when combined with the shielding of the railcar with transport cells, meet the DOT dose 
rate criteria. Containers with high radiation levels can be placed in railcars with containers 
having lower radiation levels in order to meet these requirements. An exemption from the 
DOT requirement for contamination surveys of individual packages is being pursued to 
minimize the collective radiation dose to personnel performing the surveys, since the 
contact dose rate a t  the surface of each package ranges from 70-100 mrem/hr. 

2.3 HVAC SYSTEMS (SYSTEMS 70, 71, AND 77) 

(Refer to  Drawings 94X-3900-H-01140, 94X-3900-H-01141 , 94X-3900-H-01142, 94X- 
3900-H-01632, 94X-3900-H-01633.) 

2.3.1 Overview 

The Remediation Building has a relatively high degree of HVAC complexity due to  the 
contamination potential presented from processing the Silos 1 and 2 material. Areas 
within the building are classified as normally occupied, normally non-occupied, and 
completely unoccupied or sealed from personnel entry, such as the tank shield enclosures. 
The building areas are maintained within a prescribed range of temperatures and pressures. 

Off gases from equipment containing Silo 1 and 2 material, such as slurry receipt and feed 
tanks, and product mixers are ventilated by the RCS and are not processed by the HVAC 
system. See section 2.1.8 for the Vessel Vent System description. 

The Remediation Building contains a "once-through" ventilation system for areas with the 
potential to be contaminated by Silos 1 and 2 material and material migration. The HVAC 
system for this building has a degree of redundancy based on the postulated HVAC 
component failure modes, including loss of power. The HVAC system maintains all areas 
that have the potential for contamination under prescribed levels of negative pressure 
(approximately -0.25 to  -1.50 in. water column (w.c.) with respect to the outside 
atmosphere. This ensures that any leakage through the building boundaries will be in- 
leakage, such that all radiological contamination is controlled and particulates are filtered 
before release to the atmosphere. The system is also designed to compensate for 
infiltration caused by open doors or door seals. 

In general, the HVAC system maintains temperatures within the recommended ranges for 
the operation and service life of plant equipment and for the comfort and well being of 
workers in normally occupied areas. The system operates on a "push-pull" arrangement. 
Outside air, filtered and conditioned, is supplied to  clean areas (e.g., personnel access 
corridors, etc.) that are normally occupied and then pulled to, and through, areas that have 
the potential to be contamin'ated. The air is then drawn into, and exhausted through, the 
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areas with progressively higher potential for Contamination. The air sweep caused by this 
push-pull arrangement ensures contamination control for those areas where personnel may 
be present. 

2.3.2 Remediation Building HVAC System 

The Remediation Building HVAC System is designed to  maintain temperatures, air flow 
patterns, and sufficient air change rates in the recommended ranges for the comfort and 
safety of workers in normally occupied areas, for contamination control, and for the 
operation and service life of plant equipment. The ventilation system considers air capture 
velocity, room differential pressure, and room air change rate as priorities in the order 
listed. 

Normally occupied areas within the Remediation Building are maintained at a slightly 
negative pressure with respect to the outside ambient pressure. Areas with a potential for 
contamination are maintained at a slightly more negative pressure to ensure that all air 
exchange between a normally occupied area and a potentially contaminated area is always 
towards the latter, and that air exhausted from the potentially contaminated areas is 
filtered through high-efficiency particulate air (HEPA) filters before being released to  the 
atmosphere. The HVAC System is designed so that 100 percent outside air is supplied to 
cleaner areas and exhausted through areas with progressively greater potential for 
contamination. Airflow is cascaded from outside air to increasingly dirtier ventilation 
zones. The ventilation zones are: 
Zone 3 - Generally occupied clean areas. Normally free of radioactive contamination. 
Zone 2 - Areas that could be contaminated due to unplanned low-level radioactive 
releases from operations or maintenance. 
Zone 1 - Areas with the highest potential of radioactive contamination. 

Ventilation air exchange rates are as follows: 

0 Normally non-occupied areas (Warehouse) - minimum of three air changes per hour 
(minimum of 55"F, maximum of 103°F); 

0 Normally non-occupied areas (Remediation Building) - minimum of five air changes per 
hour (minimum of 55"F, maximum of 103°F); 

0 Normally occupied areas - minimum of five air changes per hour (minimum of 68"F, 
maximum of 80°F); 

0 Potentially contaminated areas (such as process equipment areas with sealed 
equipment [pump galleries]) - minimum of 10  air changes per hour (minimum of 55"F, 
maximum of 103°F); and 
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0 Areas with a higher potential for contamination (such as areas or rooms with exposed 
Silos 1 and 2 material [product fill rooms]) - minimum of 10 air changes per hour 
(minimum of 55OF, maximum of ,103OF). 

2.3.2.1 Air Supply System (System 70) 

The air supply system has three 50 percent capacity air conditioning units (ACUs). Each 
ACU is a 11 5 ton, 21 250 cfm air conditioning unit. Only two ACUs are required for normal 
operation, and the third is on stand-by. ACUs are rooftop packaged units, containing 
supply fans, pre-filters, high-efficiency filters, compressors, condensers, condenser fans, 
evaporator coils, and electric heating coils. In addition, electric space heaters are installed 
in rooms and areas where supplementary heat may be required to provide personnel 
comfort. 

2.3.2.2 Air Exhaust System (System 71) 

The air exhaust system has three parallel filter trains, each with 50 percent capacity (two 
of which are required for normal operation, with the third as stand-by). Each filter train 
has one -35  percent efficiency filter, one -90  percent efficiency filter, and a HEPA filter 
(99.97 percent combined efficiency). Each filter train contains pressure differential 
monitors and alarms across the overall filter train, as well as pressure differential indicators 
across each individual filter bank. Filter trains are placed in the Exhaust Ventilation 
Equipment Room, as near as practical to  the source of contamination, to  minimize the 
spread of contamination. The exhaust air from the building passes through the filter trains 
before being discharged to the stack by the exhaust fans. Exhaust fans are designed for 
100 percent redundancy with backup power from a diesel generator. 

2.3.2.3 HVAC Cascade Ventilation System Control 

Manual volume dampers are provided in all supply, transfer, and exhaust ducts to  balance 
the HVAC cascade ventilation system and obtain design airflow rates and room pressure 
differentials. The positions of these dampers will be set during initial facility testing and 
balancing, and they will be locked in their set positions. 

A bypass loop comprised of motorized isolation dampers, controlled by door interlocks, 
isolates the Product Fill Rooms and the Container Survey and Decontamination Room 
whenever one of the three doors between the Container Railcar Loading Area and the 
Container Survey and Decontamination Room is open. This bypass loop allows the 
remainder of the cascade ventilation system to operate as designed when the door is 
open. It maintains an acceptable air capture velocity across the open door and a slightly 
negative pressure in the Product Fill Rooms and the Container Survey and Decontamination 
Room. 

A modulating vacuum relief damper, attached to the main exhaust header leading to the 
filter trains, operates together with the modulating supply dampers to  maintain the 
Remediation Building within the design differential pressures under varying operational 
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conditions. The vacuum relief damper is controllec 
with a sensor located in the exhaust header. 

by a pressure differential controller 

Motorized isolation dampers are installed in the transfer ducts between Zone 3 and Zone 2 
rooms so that the Zone 3 rooms can be isolated from the rest of the HVAC cascade 
ventilation system if a radiological release is detected by the HVAC stack continuous 
emissions monitor. All motorized isolation dampers are connected to the uninterruptible 
power supply. 

2.3.2.4 Ductwork 

Supply ductwork is galvanized steel with flanged connections. Exhaust ductwork is round, 
galvanized steel of welded construction with flanged joints. Ductwork that penetrates a 
firewall has a fire damper installed that  is of equal value to  the wall that is penetrated. 

2.3.2.5 Vessel Vent System (System 19) 

(Refer to  Drawing 94X-3900-F-01190.) 

A separate Vessel Vent System for process off gases (not associated with the HVAC 
system) is provided for vessel vents and other localized areas where the Silos 1 and 2 
material is present. The Vessel Vent System is connected to the RCS and is exhausted 
through the RCS stack (Section 2.1.8). 

2.3.2.6 Exhaust Stack and Monitoring 

The Remediation Building HVAC System has its own exhaust stack. lsokinetic sampling, 
monitoring, and recording of stack exhaust data are performed in compliance with 40 
Code of Federal Regulations (CFR) Part 61, Subpart H and Department of Energy (DOE) 
Order 5400.5, Section IV.6.B. 

Two HEPA filters in series are designed to  remove up to  99.97 percent of particles with an 
aerodynamic mean diameter of 0.3 microns or greater, and are considered to be best 
available technology (BAT). A stack monitor is provided in the stack after the HEPA 
filters. The sample air stream is passed through a filter paper, where a beta-sensitive 
radiation detector continuously measures the beta radiation emitted by the collected 
particulates. The air stream then enters a continuous radon monitor that measures the 
concentration of radon in the stack effluent. Monitoring data are collected and analyzed 
by a local computer and then transferred to the Remediation Building control room for 
display and record keeping. Alarm signals for particulates alert the control room operator 
if an out-of-specification condition exists in the stack. The radon monitor has an alarm set 
point established to  maintain radon releases ALARA. Operating controls for the entire 
system are included in the Remediation Building control room. 
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2.3.2.7 Control Room HVAC System (System 77) 

(Refer to Drawings 94X-3900-H-01140, 94X-3900-H-01141 , and 94X-3900-H-01142.) 

The control room HVAC system is designed to provide the occupants with comfortable 
conditions and safe (filtered) breathing air. This is an independent system, which primarily 
uses recirculation and some outside air for makeup with positive pressurization. The 
control room HVAC system has one packaged ACU with one 35 percent efficiency filter, 
one 90 percent efficiency filter, and a HEPA filter (99.97 percent efficiency). The ACU is 
connected to the backup diesel generator. System temperature is controlled from the 
control room. 

2.4 INFRASTRUCTURE 

2.4.1 Logistical Support 

Logistical support will be a significant component of the Remediation Facility. The 
following list provides an overview of the daily transportation and material support needs 
of the facility. 

30 empty product containers (cylindrical, painted, carbon steel cylinders, approximately 
6 f t  in diameter by 6 f t  high) delivered to the site on 6 truckdday; 

55,000 Ib of cement - about 1.1 truck loads of cementlday; 

0 220,500 Ib of fly ash - about 4.4 truck loads of fly ash/day; and 

0 4 gondola railcars loaded for shipment to the off-site disposal facility per day (assembled 
into unit trains of about 60 to 65 railcars). 

In addition to the major material deliveries listed above, the Remediation Facility will 
receive small quantities of chemicals, including: 

0 100 Ib of neat polymer/day - delivered as 29 percent solution in totes or drums, about 
1 tote/month; and 

0 chemical additives (to be determined) - delivered as solutions in totes or drums. 

There is limited space around the Remediation Facility for truck parking, truck unloading, 
or trailer storage. A truck trailer staging area will be located in the existing FEMP 
southwestern parking lot. 
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2.4.1 . 1 Truck Transport 

Transfer trucks that provide logistical support are divided by function into the following 
three categories: 

.Trucks delivering 

.Trucks delivering 

.Trucks delivering 
facility 

empty product containers and bulk materials to the site, and 

small quantities of chemicals to  the site. 

containers of stabilized product t o  an appropriate off-site disposal 

Trucks bringing empty product containers and bulk materials (cement and fly ash) to  the 
site are day shift deliveries. The trucks will travel to  the FEMP southwestern parking area 
and wait for clearance to proceed to the Remediation Facility for unloading. Cement and 
fly ash are then unloaded pneumatically into the dry additives silos. Empty product 
containers are unloaded by monorail hoists into the Empty Container Staging Room of the 
Remediation Facility. 

Trucks delivering small quantities of chemical additives to the site make deliveries on an 
infrequent basis, approximately once a week. The trucks first check in a t  the access 
control station in the southwestern parking lot and are then sent directly to the Cold 
Chemical Make-up Room on the southwestern corner of the Remediation Building. The 
chemical deliveries are off-loaded from the trucks in front of the Cold Chemical Make-up 
Room (Room 124). Forklifts are used to off-load and move the chemicals into the building. 

Additional trucks will be required to  deliver stabilized product containers to  the NTS. The 
current project baseline assumes transportation of stabilized Silos 1 and 2 material to  the 
NTS via either intermodal or direct truck transportation or a combination of these modes. 
Either of these options will require a fleet of trucks at  Fernald, and or a t  the intermodal 
facility. The designs of specialized trucks, including the necessary shielding, and the 
necessary truck staging areas are currently being finalized and will be documented in the 
Transportation and Disposal Plan. 

2.4.1.2 Rail Transport 

Gondola railcars could be used to  transport filled product containers to an intermodal 
transfer facility or directly to  an off-site disposal facility. Containers are loaded by a bridge 
crane in the container loading area of the Remediation Facility. The containers will be 
placed in gondola railcars specially outfitted with customized steel inserts that not only 
provide necessary shielding for compliance with DOT requirements, but more importantly 
secure and protect the containers for safe transportation. The inserts in each railcar form 
seven (7) rectangular container cells. Each cell is designed to  secure and protect one 
container. 
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A t  base of each container cell is a circular receptacle that is slightly larger than the 
container and is designed to  stabilize the container in both the x-y axes of motion. Each 
cell has a lid that is pneumatically raised, lowered and locked/unlocked. The cells are also 
designed to  protect the container and cell from rain, snow, ice, and intruders. They are 
structurally reinforced t o  prevent vertical motion (up to  1 G) in the z-axis. 

Access to  the containers can only be gained by opening a locked (key-entry) control panel 
and applying compressed air lines t o  pneumatic fittings. This area can accommodate nine 
gondola cars on three parallel rail lines. 

Three new rail spurs are being constructed on Track No. 12 and will serve to  connect the 
Silos 1 and 2 Remediation Facility t o  the existing FEMP railroad infrastructure. The 
existing railroad infrastructure will be used to  manage, maintain, and assemble the gondola 
cars into unit train shipments of about 60-65 cars. The filled containers will be 
immediately placed into shielded railcars in the load out area. As railcars are filled with 
containers, they will be moved into the FEMP rail yard for assembly into unit trains for off- 
site shipment to the disposal facility. At an operational design rate of 4.25 railcars being 
filled per day, seven days per week, it would take approximately 15 days t o  assemble a 
unit train for shipment, and another 5 days to  process the shipment papers and arrange rail 
transportation. 

Therefore, it will be assumed that it takes approximately 20 days t o  complete a unit train 
cycle for shipment. The loaded railcars comprising each unit train would be onsite a range 
of approximately 4 to  20 days before they are shipped offsite. 

As a contingency, a railcar staging area will be constructed with the capacity to  store up 
to  120 gondola cars at any time in the unlikely event that the existing railroad 
infrastructure is not available for use by the Silos 1 and 2 Project. The railcar staging area 
would be located along the existing Haul Road and would consist of t w o  parallel rail lines. 
One rail line is used to assemble unit trains, and one rail line is used for staging and 
inspecting empty gondola cars. The railcar staging area has perimeter lighting and an 
office trailer to house gondola car inspection and waste shipping personnel. 

2.4.1.3 Road and Rail Improvements 

Additional rail lines and spurs will be constructed from the existing rail lines to  the 
Remediation Facility and to  the railcar staging area. The Silos Infrastructure Road, 
immediately to  the south and east side of the remediation facility, must be raised 
approximately one foot in order to  accommodate the vehicular traffic making daily 
deliveries to  the remediation facility. The remediation facility’s first floor elevation was 
determined by the maximum slope of the facility’s rail spurs, which must tie-in to  the 
FEMP‘s railroad infrastructure at the Track No.12 Second St. crossing. 
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2.4.2 Site Facilities and Functions 

A total of four sites are included in the design or are discussed as potential sites. 

2.4.2.1 Remediation Building Site 

The site is a 2.8-acre area located between the Haul Road and the AWR Facility. 
Currently, several contractor trailers are located on the eastern end of the site, but these 
trailers are to  be removed before beginning construction on this site. The site will be 
developed for the following facilities and functions: 

Facilities 
Chemical stabilization area, 
Empty container staging room, 
Cold chemical makeup room, 

0 Dry additives silos (fly ash and cement silos), 
Mixers and product fill rooms, 

Container railcar loading area, 
Control room, and 
Electrical room. 

Functions 
Slurry treatment and preparation for mixing, 
Empty containers receiving and staging, 
Additives receiving and storage, 
Slurry/dry additives mixing, 
Filling containers with product, 
Loading gondola railcars for shipping, and 
Operations and maintenance. 

2.4.2.2 Warehouse Site 

The site for the proposed warehouse is located east of the Haul Road, immediately north 
of the High Nitrate Storage Tank. The available area is approximately 1 acre. 

Facilities 
Warehouse, and 
Truck loading/unloading areas. 

Functions 
0 Receiving and storage of materials and parts. 
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2.5 SUPPORT SYSTEMS 

2.5.1 Electrical Systems 

2.5.1 .l Electrical Power 

Normal electrical power is supplied by the local utility company, and power at 13.2 kV is 
supplied by the FEMP site distribution system. The 13.2 kV power is available from a 
double circuit (i.e., circuits 2C and 3C) line adjacent to  the Remediation Facility. One or 
both of these circuits are available for feeding the facility, based on the load requirements 
for the project. All necessary switchgear will be included in the final design. The 
electrical room in the Remediation Facility will house the major electrical equipment such 
as switchgear, motor control centers, transformers, uninterruptible power supply 
equipment, and electrical panel boards. 

2.5.1.2 Standby Electrical System (System 32) 

A diesel generator is provided for backup power to facilitate safe shutdown of the facility 
during a power outage. Critical items are connected to backup power in order to prevent a 
release of contamination or equipment failure. Backup power is provided to  critical 
systems such as additional RCS needs, instrumentation and controls (including stack 
monitoring), slurry tank agitators, equipment and pipe flushing pumps, product mixing and 
pouring operations, and facility HVAC. There will be a 1 to 2 minute power outage (unless 
connected to the UPS) until backup power is available and all loads have been sequentially 
brought on line. The diesel generator and an integral sub-base fuel tank are located on a 
concrete pad outside of the Remediation Building. On a loss of power, the loads on the 
electrical system are tripped off line. Once the diesel generator is on line and available for 
loading (approximately 30 seconds minimum) critical loads will be restarted and put on the 
diesel generator. While the diesel generator is capable of carrying these critical loads, it is 
not capable of handling the simultaneous starting current of all these loads. As a 
consequence these loads have a sequenced restart. 

2.5.1.3 Uninterruptible Power System (System 33) 

An uninterruptible power system (UPS) provides continuous power to  mission or 
operations critical instrumentation and control equipment that cannot tolerate a temporary 
interruption of power. The UPS provides critical power needs and is also connected to the 
backup power diesel generator. 

2.5.2 Air Utilities 

2.5.2.1 Plant And Instrument Air System (System 40) 

An oil-less reciprocating compressor is used to  supply compressed air. All plant air will be 
instrument air quality. The system capacity is primarily based on the major process and 
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mechanical end use devices such as pneumatic conveyance systems for additives (cement 
and fly ash) and air-operated diaphragm pumps. 

2.5.2.2 Breathing Air System (System 41 1 

The breathing air system is sized to provide 10 cfm per person with 9 people connected a t  
one time. The connections for the breathing air system are provided in vestibule areas 
prior to entry into areas where radon exposure or radioactive contamination is a potential. 
A compressor package is used that contains a receiver tank sized to provide an efficient 
compressor cycle time. The air intake is on the roof of the Remediation Facility above the 
compressor room, and provides a clean air supply. The receiving tanks, coupled with a 
6-pack bottle backup system, provide sufficient capacity during the onset of a power 
outage. 

2.5.3 Water Systems 

2.5.3.1 Process Water System (System 50) 

Process water is supplied from 3 tanks, with a total capacity of 25,000 gal, connected to 
the FEMP site utility water supply services. Process water is supplied to  the feed 
preparation system for mixing with polymer in the cold chemical make-up room. Process 
water is supplied to the sluice/flush water tank for process make-up water needs. Process 
water is also used to  flush and clean any buildup of cement and fly ash in the product 
mixer vent lines. Process water is used as the scrubbing solution in the product mixer 
vent scrubber. To facilitate clean-up and decontamination activities, hose bibs are 
strategically located throughout the treatment process, container filling, and container 
loading portions of the Remediation Facility. The hose bibs are placed so that hose lays 
are reasonable in length. 

2.5.3.2 Potable Water System (System 51 1 

Two emergency showers and eyewashes are provided in the Remediation Building. These 
are connected to  domestic water. One shower and eyewash station is located in the cold 
chemical make-up room. Another is located on the second floor in the tank access to  the 
feed tanks area. 

There are no drinking fountains or restrooms in the Remediation Building or its control 
room. 

2.5.3.3 Fire Protection Systems 

2.5.3.3.1 Fire Detection and Alarm System (System 92) 

A fire detection and alarm system is provided. The system is compatible with the existing 
FEMP site HoneyweH Delta 1000 system and provides remote notification of alarms, via 
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phone modem, to the Fernald Site Communications Center. Manual fire alarm pull 
stations, area smoke detectors, audible and visual fire alarm notification devices, and 
supervision of automatic sprinkler f low and tamper switches are provided throughout the 
Remediation Facility. The fire detection and alarm panel is located in the Remediation 
Building control room. 

Duct smoke detectors are provided in HVAC ducts for shut down of the affected unit(s). 
Automatic or manual activation of the fire detection and alarm system automatically 
activates local audible and visual fire alarm notification devices and provides remote 
notification to the Fernald Communications Center. 

An emergency voice and evacuation system is provided for the Remediation Facility t o  
notify personnel and to facilitate a quick response by safety units. The system is 
compatible with the FEMP site Honeywell emergency voice and evacuation system. The 
master control for the system is located at the FEMP Emergency Operations Center. 

2.5.3.3.2 Fire Suppression 

The Remediation Building is supplied with an automatic sprinkler system, with the 
exception of Zone 1 and 2 contamination areas (due to  the potential for firewater 
contamination). With the code officials’ approval, an automatic sprinkler system will not 
be installed in these areas, with the exception of two  Zone 2 areas described below. An 
early warning fire detection system will be installed t o  detect a fire in the incipient stage 
and allow time to control the spread of the fire. Two Zone 2 areas are supplied with an 
automatic sprinkler system. These are the exhaust ventilation equipment room and the 
vestibules on the second floor. The vestibules on the second floor have an automatic 
sprinkler system to provide personnel access to escape routes in case of fire. Both of 
these Zone 2 areas provide adequate containment for the potential firewater. 
Contaminated firewater is routed to the supernatant water tank. 

An automatic sprinkler system is not required and is not provided for the trailer facilities, 
Fire extinguishers are provided in the trailer facilities to  extinguish incipient fires. The 
automatic sprinkler system for the Remediation Building is comprised of a wet pipe system 
with a sprinkler density of 0.2 gpm over 3,000 ft2 and a dry pipe system (for areas that 
are not heated, such as the truck canopy area) with a sprinkler density of 0.2 gpm over 
3,900 ft2. The Remediation Facility firewater line ties into an existing 8-in. site firewater 
line. Fire extinguishers are provided throughout the facility, located external to fire hazard 
areas and near access ways so that  incipient fires can be extinguished. Hose stations are 
provided in the facility for use by the FEMP emergency response team. 

2.5.3.4 Process Chilled Water System (System 56) 

In this system, process chilled water is used to provide cooling to  the slurry receipt tanks 
and slurry feed tanks. The tanks are wrapped with cooling coils and chilled water is 
circulated through the coils to remove heat resulting from agitation of the tank contents. 
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The process chilled water system is a closed water system that operates without 
blowdown. Any makeup water requirements will be provided from the process water 
system. 

2.5.3.5 Seal Water System (System 54) 

Seal water is supplied to pumps with water-lubricated seals throughout the facility. A 
vendor-supplied seal water skid (SKD-54-1000) contains a seal water tank (TNK-54-1000) 
approximately 6 f t  in diameter and 6 f t  high with an approximate capacity of 1000 gallons. 
Process water is used to  supply the seal water system, and the tank is equipped with a 
low-level indicator. The tank is equipped with a low level indicator which automatically 
opens a makeup water valve when low level is reached. The skid also contains two 
centrifugal seal water pumps (PMP-54-1OOOA and B) and flow is measured as seal water 
is supplied to the four seal water headers. 

2.5.4 Health Protection System (System 93) 

To keep radiation exposures ALARA, radiation shielding is incorporated into the design to  
shield workers from process tanks and equipment containing significant amounts of Silos 1 
and 2 material. Radiological or potentially. contaminated areas are controlled and 
segregated from uncontrolled "clean" areas by airlocks or vestibules. Personnel have 
access to equipment within the facility's radiological working areas. Areas to don and doff 
protective clothing are provided to  protect personnel from becoming contaminated when 
entering potentially contaminated areas and to  provide safe disposal of contaminated 
protective clothing upon exit. Airlocks and vestibules are equipped with radiological 
survey equipment so that contamination can be found before it is tracked out of one area 
and into another by personnel or on equipment. 

Approximately 14 area radiation monitors (ARMs), sensitive to gamma radiation, are 
placed throughout the Remediation Building, based on engineering judgment, in frequently 
occupied areas. The ARMs are set up so that both a local alarm and a control room alarm 
sound if permissible radiation limits are exceeded. 

Four to  six portable continuous air monitors (CAMs) are provided for use throughout the 
Remediation,Building. The CAMs, sensitive to alpha radiation, are set up on carts that can 
be moved around the Remediation Building to provide continuous air monitoring where it is 
needed during maintenance or other activities. The CAMs sound a local alarm if 
permissible radiation concentration limits are exceeded. 
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3.0 PROCESS CONTROL PLAN (40750-PL-0003) 

The Process Control Plan provides a narrative description of the Silos 1 
settling, stabilization, and packaging process giving process objectives, 

and 2 material 
process methods, 

and process controls, including both administrative and hardwarelsoftware process control 
systems used to accomplish the process objectives. 

The overall purpose of the Remediation Facility is to  receive the Silos 1 and 2 material 
from the TTA tanks and process the material for shipment to  an off-site disposal facility. 
The material is received as a slurry ( -  15 wt % solids), treated with a settling additive, 
concentrated in a clarifier ( -  30 wt % solids), and mixed with stabilization additives t o  
produce a product suitable for shipment and final disposal. Figure 1-1 provides an overall 
process block flow diagram that shows the basic flow of materials through the facility. 
The final design of the stabilization process has incorporated the results of treatability 
studies. 

3.1 PROCESS OBJECTIVE 

The process objective is to  treat material removed from Silos 1 and 2 so that it meets the 
Waste Acceptance Criteria of the appropriately licensed off-site disposal facility, and to  
package it so that it meets the applicable U.S. Department of Transportation (DOT) 
regulations concerning the transportation of such material. The primary process objectives 
are as follows, as given in the Design Basis and Requirements Document for the Silos 1 
and 2 Project: 

The final packaged material shall not have any free liquids in the waste form or disposal 
container. 

The concentration of Ra-226 shall not exceed 100,000 pic0 Curies per gram (pCi/g). 
Disposal at a permitted commercial disposal facility is contingent on the facility having a 
valid license for this concentration level. 

The treated material shall not exhibit a characteristic of a hazardous waste (defined by 40 
CFR 261 Subpart C) and shall not contain any listed hazardous wastes. 

The treated material must pass the U.S. EPA Toxicity Characteristic Leaching Procedure 
(TCLP) test, with leachability for lead (primary heavy metal of concern) at less than 5 parts 
per million (ppm). 

The waste shall meet Low Specific Activity (LSA) II criteria per 49 CFR 173.403. 

The waste packages, when combined with the shielding of the railcar, shall meet the dose 
rate criteria per 49,CFR 173.441 (b). An exemption from the DOT requirement for 
contamination surveys of individual packages is being pursued t o  minimize the collective 
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radiation dose to personnel performing the surveys, since the contact dose rate a t  the 
surface of each package is about 70-100 mrem/hour. 

The waste container shall be an Industrial Packaging Type-2 (IP-2) container as presented 
in 49 CFR 173.41 1 (b)(2). 

3.2 PROCESS METHOD 

To meet the process objectives stated in Section 3.1 , the Silos 1 and 2 material must be 
chemically and physically stabilized prior to packaging for shipment to the disposal site. A 
recipe, developed in treatability testing, is the starting point for treatment of each batch of 
material. Depending upon the composition of the material being treated, the recipe is 
adjusted to accomplish the process objectives. The current proposed recipe is based on a 
15 wt% Silos 1 and 2 material solids content in the final product. This recipe has also 
been demonstrated for waste loadings up to  30  wt % of K-65 solids. The recipe is also 
formulated to produce a grout that has flowable and self-leveling physical properties to  
enable effective packaging. 

Chemical stabilization and solidification are accomplished by mixing together the Silos 1 
and 2 material, Portland cement, fly ash, and possibly other chemical additives. The 
proportions (by weight) of each component are determined according to  a recipe, 
developed as part of a treatability study and tested for waste variability. Portland cement 
and fly ash are added to  physically bind the material, increase the material's flow 
properties, and produce a solid with no free liquid present after curing. The cement and 
fly ash content will be varied depending on the percent solids content of the Silos 1 and 2 
material feed. A relationship will be developed between the feed material percent solids, 
the flow and self-leveling properties of the freshly mixed batch, and the properties of the 
final product in the no-free-liquid state. In summary, the stabilization recipe will contain 
amounts of additives that will be valid for a range of lead concentrations, with the 
amounts of cement and fly ash also dependent on the solids content of the feed material. 

To control the radioactivity levels and thus meet the process objectives, the solids content 
of the feed material is controlled. The slurry is thickened in a clarifier after the addition of 
a polymer settling agent. By controlling the clarifier feed rate and discharge rate of settled 
solids, the percent solids can be adjusted. The percent solids sent to the slurry feed tanks 
and then fed to  the product mixers are controlled to  meet the Ra-226 and specific activity 
limits of the final product. 

3.3 PROCESS CONTROLS 

Process controls for the Silos 1 and 2 remediation system consist of two types of 
controls: administrative controls and hardwarelsoftware controls. Administrative controls 
are those actions that are planned and performed so that the process objectives are met. 
Hardwarekoftware controls consist of measurement equipment and action initiated based 
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on the measurements taken, which result in the stable operation of the process system so 
that the process objectives are met. 

3.3.1 Administrative Controls 

Administrative controls for processing the Silos 1 and 2 material consist of procedures, 
metrics, and quality control (QC) testing. Through the use of these controls, there is a 
conscious, prescribed method of handling the Silos 1 and 2 material, methods to measure 
the initial and intermediate conditions of the feed material to adjust the recipe, and 
methods for QC testing of the product (or process knowledge) to assure regulators that 
the final product meets the process objectives. 

3.3.1 .l Operational Procedures 

Operational procedures will be prepared that guide system operators through the step-by- 
step processing of the Silos 1 and 2 material. These procedures provide instructions on 
how to  operate the various pieces of process equipment and the automated control 
system. The procedures also delineate QC hold points where samples of the material are 
taken and analyzed. Based on the analytical results and analytical instrument readings and 
with direction from their supervisor and/or lead process engineer, operators are able to 
select settings from prescribed recipes, which have been previously validated for treating 
the range of material constituents present. They can then set up the automated control 
system so that it operates the process equipment in a manner that will result in a product 
that meets the process objectives. 

3.3.1.2 Metrics 

Slurry percent solids, pH, Ra-226 content (or a correlated indicator), and additive 
quantities are the metrical data measured at various points in the process for use in recipe 
adjustments. 

At  the slurry receipt tanks, samples are taken and measurements are made to  determine 
the slurry percent solids and pH. The percent solids and pH measurements determine the 
clarifier feed rate and polymer addition rate in order to ensure settling to the target percent 
solids in the clarifier output. 

A t  the slurry feed tanks, samples are taken and measurements are made to determine the 
slurry percent solids and Ra-226 content. This is the final sampling point in the process 
for any recipe adjustments to  be made for additive additions to the product mixers. 

The quantities of stabilization additives are measured to ensure that the prescribed 
amounts of additives are actually added. The chemical additives, which may be added, 
are measured during addition into the slurry receipt tanks, reaction tank, slurry feed tanks, 
or product mixers. The weights of cement and fly ash additives are measured as they are 
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4 8 2  3 
added to the product mixers by loss-in-weight feeders. The weight of the slurry feed 
added to the product mixers is measured by weigh cells on the product mixers. 

3.3.1.3 Quality Control Testing 

QC testing is required throughout the process to ensure that the final product meets the 
process objectives. Sampling and analysis are conducted in accordance with the Sampling 
and Analysis Plan (40750-PL-0006), Appendix C. 

Sampling and analysis will be performed using a graded approach because of the 
radiological hazards associated with the Silos 1 and 2 material. During initial process 
operations, samples will be taken on a relatively frequent basis, and once stable process 
control is achieved, sampling frequency is decreased. During initial startup and following 
upset conditions, all slurry batches are sampled and analyzed. Once stable process 
conditions are achieved for at least three days of operation (approximately 90 batches), 
the sampling frequency will be reduced. Screening-level and definitive data are used to 
verify process instrument readings. When it is demonstrated that process instruments 
provide accurate and reliable measurements of process conditions (after approximately 2 
weeks), sample frequencies are further reduced to  minimize radiological exposure to  
personnel performing sampling and analysis. If it is determined that an instrument is no 
longer providing accurate measurements, this is considered an upset condition, followed 
by increased sampling. This graded approach is presented in Table 3-1 , Sampling and 
Analysis. 

Table 3-1, Sampling and Analysis 

DE-TNK-13-l000A/B/C 

Radium-226 Initial Control 1 sample/day (flow/density) 
Verified 1 sample/week AE-TNK-16-l000A/B/C 

I Sampling I I Control I I (radiation) 
Loop 
Product % solids Startup/Upset 1 sample/batch Treatability Test Results 
Mixer Fill Radium-226 Initial Control 1 sample/l5 Waste Acceptance Criteria 
Chute TCLP Lead batches 

I batches I 
1 samp!e/30 
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Initial slurry percent solids and pH are determined to set the process to a prescribed recipe. 
While not a typical QC hold point, a sample is drawn and analyzed to  provide data on the 
initial conditions. 

Likewise, the composition of the intermediate slurry feed is needed so that the recipe can 
be adjusted to  ensure that the final product will meet all of the process objectives. Slurry 
feed material is tested to verify the percent solids content and Ra-226 content. 

Testing and calibration of the additive measurement equipment is also necessary to ensure 
that the amount of material added to  the process as prescribed by the recipe is accurate. 
Provisions have been made to randomly sample the final product during container filling 
operations. 

After loading the product packages onto railcars, survey measurements of each gondola 
car are made to  ensure that DOT requirements are satisfied. An exemption from the DOT 
requirement to  perform a contamination survey of each product container is being 
requested. The exemption should be granted because the individual containers are 
shipped in a closed, shielded configuration directly t o  the disposal site. 

3.3.2 Hardware/Software Controls 

Hardwarehoftware controls for processing the Silos 1 and 2 material consist of the 
hardware and software used to  measure system parameters, solve operating logic, and 
control the process systems and subsystems, either automatically or by operator 
intervention. 

3.3.2.1 Control Philosophy 

The remediation process for the Silos 1 and 2 material is both a batch and a continuous 
process. The process consists of various pieces of equipment used to treat the material 
and convert it into a form that meets the process objectives. The process system can be 
broken down into three basic material flows: Silos 1 and 2 material, additives, and 
wastewater for recycling. For this discussion, the Silos 1 and 2 material f low path is 
considered the main process system. The additives, wastewater, and any other support 
system flow paths are considered subsystems. 

Both batch and continuous flow processes lend themselves well t o  automatic control by 
programmable logic-solving devices. This being the case, a programmable logic controller 
(PLC) is selected as the means to control the process. 

Based on the procedural steps outlined in the section on administrative controls above, the 
PLC is programmed to execute the functions required to process the material. Since QC 
hold points are required to  assess the properties of the feed material and adjust the recipe 
on a batch-by-batch basis, the process cannot be totally automated t o  the point that the 
operator can start the system and then just monitor its operation. The control philosophy 
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hold points. 

Human Machine Interface (HMI) software is used to build operator-friendly graphical 
display screens on video display terminals that represent the status of the process system. 
The HMI also allows operator input to and control of the system by providing areas on the 
screen where operational parameters can be adjusted through a pointing device (mouse) or 
keyboard input into the system. The amount of input or control that an operator can exert 
on the system is governed by a software security system that allows certain levels of 
control based on "rights" granted to operators according to their level of authority in 
making process decisions. 

3.3.2.2 Process Measurement 

The process control system uses various sensors to measure vital process parameters. 
Input from these sensors is used by programmed automatic control functions as well as to 
provide alarms and system conditions to  the operator. 

Sensors applied in process measurement use technologies that allow the most direct 
measurement of the process parameter of interest. Where process measurements are 
critical, sensors are installed that are both redundant and diverse in their technology t o  
ensure that the process conditions are correctly and reliably detected and input into the 
control system. 

3.3.2.3 Process Control Elements 

Various process control elements are used to perform the controls required by the system. 
Pumps and agitators driven by variable speed controllers and control valves represent the 
most common control elements used in the process system. 

Where it is desirable to  regulate the flow of material using the pump speed (as opposed to 
running the pump full speed and throttling the flow with a valve), a variable speed drive is 
used in association with the pump as a final control element. This control method has 
several advantages over pump and valve throttling including elimination of f low valves that 
can wear rapidly in slurry service, resulting in improved control and reduced maintenance. 

Several types of valve technologies are used in the process system depending on what 
type of material is being transported through the valve. 

Since the process involves handling solid materials mixed with water t o  form a slurry, it is 
important that a uniform suspension of the solids be maintained throughout the process, 
and this is accomplished with agitators in tanks and appropriate slurry velocities in 
pipelines. 
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Rotary 
Diverter 
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Tank Isolation 
Dry Materials (e.g., Fly Ash, Cement) 
Dry Materials and Grout 
Dry Materials (Where Air Lock Function is Required) 
Slurry with Solids 
Slurry with Solids 
Slurry with Solids 
Slurrv with Solids 

Table 3-2, Valve Types and Service 
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3.3.2.4 Operator Intervention (Additive Adjustments) 

The operator (with direction from their supervisor and/or lead process engineer) intervenes 
in the process after receiving the analytical results for a batch of material in a slurry 
receipt tank. The operator determines the' correct target solids content to  be obtained 
from the clarifier and makes set point adjustments in the logic controller, which in turn 
controls the clarifier feed rate and discharge rate to obtain the desired solids content. The 
operator also determines the amount of chemical additivek), which may be added to the 
slurry receipt tanks, reaction tank, slurry feed tanks, or product mixers, based on 
treatability study results. After testing the slurry in the feed tanks to  verify the percent 
solids and Ra-226 content, the operator makes set point adjustments in the logic 
controller, which controls the cement and fly ash additive systems so that the proper 
amounts and proportions of additives are mixed with the slurry feed. 

3.3.3 Automatic Data Collection 

To maintain a permanent record of the process parameters during operation, the logic 
controller system collects and stores all analog signals a t  a periodic poling rate. System 
alarms that occur because of abnormal conditions are also stored. Changes in operating 
parameters such as set points and controller rates are logged, as well as the person that 
initiated those changes through system log-in and security access levels. Data are 
permanently archived by writing the data logging files to  Compact Disk Read Only Memory 
every 30 days a t  a minimum. All HMI consoles use password security to prevent 
unauthorized use. There are also security levels of passwords to allow changes to  set 
point parameters and recipe adjustments. 

3.4 SYSTEM AND CONTROL DESCRIPTIONS 

Detailed system design descriptions are provided in the System Design Description 
Document for the Silos 1 and 2 Project (40750-RP-0001) (Section 2.0). 
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Silos 1 and 2 material and BentogroutTM are removed from the silos under the AWR 
Project. Upon removal, the material is temporarily stored in the TTA until processing in the 
Remediation Facility. The material is sluiced from the TTA and transported to the 
Remediation Facility as a slurry with nominally 15 w t  % solids. The treatment process for 
Silos 1 and 2 material continuously produces stabilized product using several systems, 
some that operate in a batch-wise fashion and others that operate continuously. 
Redundant lines of equipment are used to ensure that batch operations performed 
sequentially result in a continuous overall operation. 

The flow of Silos 1 and 2 material from the TTA to the three slurry receipt tanks is a batch 
transfer operation through one of two parallel piping systems. Flow of material from the 
slurry receipt tanks to  the reaction/polymer addition tank is a continuous transfer operation 
through one of three parallel pump and piping systems. Flow of material from the 
reaction/polymer addition tank to  the clarifier for thickening (to nominally 30  wt% solids) 
is a continuous overflow process. Material is transferred continuously from the clarifier 
underflow to  the three slurry feed tanks through one of three parallel pump and piping 
systems. Overflow from the clarifier, supernatant consisting primarily of recycle water, is 
continuously transferred to the supernatant tank and/or the sluice/flush water tank and 
then back to the TTA. Flow of material from the slurry feed tanks to  the product mixers is 
conducted in batches using one of three parallel pump and piping systems. The final 
product is produced in mixers by batches, each sized to fill one disposal container, using 
one of three parallel mixer lines. The disposal containers are filled with stabilized product, 
sealed, and loaded onto gondola railcars for shipment to an appropriately licensed off-site 
disposal facility. 

Throughout the treatment process, pressure indicators are used to  determine pump 
performance, whether slurry is flowing through lines or whether plugging has occurred, 
and whether the pumps must be shut down. 

3.4.1 TTA Waste Retrieval System 

The Silos 1 and 2 material for treatment is received a t  the Remediation Facility in one of 
three 83,800-gallon slurry receipt tanks. During normal operations, one of the slurry 
receipt tanks is filling from the TTA, one tank is undergoing analysis and continuous 
mixing, and one tank is feeding the reaction/polymer addition tank. The slurry receipt tank 
system is designed to provide sufficient slurry for a 24-hour shift using the volume 
contained in two of the three tanks, The design includes the capability of filling two of the 
three tanks in approximately 5 hours and pumping slurry from any of the tanks to another 
tank when required. Tank filling and emptying processes are monitored and controlled by 
tank level sensors interlocked with pumping operations. 

3.4.2 Feed Preparation System 

In the Feed Preparation System, slurry from the receipt tanks and chemical additives are 
mixed together in a reactio'n/polymer addition tank. One additive is a polymer to  aid 
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flocculation and settling. The polymer dditive is premix d with water in the cold chemical 
make-up room. The polymer is then added to the polymer addition tank. Other additives, 
chemical solutions to be determined, may be added to the slurry receipt tanks, reaction 
tank, slurry feed tanks, or product mixers to provide process flexibility. 

All tanks, including the polymer premixing tank and the reaction/polymer addition tank, are 
monitored and controlled by tank level sensors. Weigh cells, metering pumps, and/or flow 
meters are used to ensure that the additives are added in the correct amounts and 
concentrations. The contents of the reaction/polymer addition tank overflow to a clarifier, 
which is designed to thicken the slurry in preparation for product mixing. 

The clarifier is a gravity thickener, which facilitates solids settling and separation to  
nominally 30 wt% solids. The clarifier is equipped with multiple density/level 
measurement devices for monitoring and controlling the slurry thickening process. 
Thickened slurry is removed from the clarifier sump by one of three clarifier underflow 
pumps and transferred to  the appropriate slurry feed tank. As thickened slurry is removed 
from the clarifier sump, it is monitored for density and radiation level to ensure that the 
percent solids and Ra-226 content are satisfactory for final product mixing. The 
supernatant liquid, which overflows the clarifier, is transferred to the supernatant tank 
system or the sluice/flush water system, depending on its density (i.e., solids content) and 
the water needs of the overall system. 

3.4.3 Processor Feed System 

The Processor Feed System is comprised of three 24,100-gal slurry feed tanks. The 
clarifier continuously feeds thickened slurry to  one of the three slurry feed tanks a t  any 
given time. The thickened slurry is then transferred by batches to  the product mixers. 

During normal operations, one of the slurry feed tanks is being filled from the clarifier, and 
the other two slurry feed tanks are available for feeding the product mixers (except when 
one of the tanks is undergoing analysis). Each tank is sized to  provide a t  least 10 product 
batches of slurry with 30 wt % solids to the product mixers (minimum of an 8-hour supply 
a t  the minimum percent solids envisioned from the clarifier underflow). The slurry feed 
tanks are equipped with level sensors to monitor and control tank filling and slurry transfer 
operations. 

3.4.4 Product Additive System 

The Product Additive System consists of equipment and controls for handling cement and 
fly ash additives. Both cement and fly ash are stored in bins until they are needed for 
mixing with the thickened slurry feed in the product mixers. As required, the two 
additives are transferred by pneumatic conveying systems to receiving bins and weigh 
hoppers, which in turn, provide measured quantities of the additives to the mixers. 
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Vent filters on the bins for dust emission control have differential pressure indicators to  
indicate plugging. The pneumatic conveying systems have feeder vessels, located under 
the storage bins, with level sensors to  control filling and transfer of the additives by using 
compressed air. The additive hoppers have weigh cells and multiple level sensors to  
accurately control the amount of additives delivered to  the product mixers. 

3.4.5 Processor System 

Three product mixers on weigh cells are used to  weigh and mix the thickened slurry feed 
with cement and fly ash on a batch basis. After mixing is completed, the product is 
discharged into the disposal containers. Water used to flush and clean the mixers is 
collected in a rinse container, and liquids are decanted to the supernatant tank. 

Each mixer is a high shear type, which thoroughly blends the ingredients and provides a 
homogenized product that, once placed in the container, will meet the disposal facility 
license and WAC and the transportation requirements. 

The valves for discharge of product from the mixers to the containers are interlocked with 
correct positioning of the containers and the fill chutes. The flow of water is controlled to  
flush and clean the mixers as needed. 

3.4.6 Supernatant and Flush/Sluice Water Systems 

The Supernatant Water System and the Sluice/Flush Water System each contain a 
100,000-gal tank to collect and recycle wastewater streams. The supernatant tank may 
contain some Silos 1 and 2 material. The flush/sluice water tank primarily contains water 
decanted from the supernatant tank and contains lower levels of radioactivity. The 
supernatant tank collects the overflow supernatant liquid from the clarifier as well as wash 
water and spills from sumps throughout the treatment facility, including wash water from 
product mixer cleaning. Material that settles to  the bottom of the supernatant tank is 
returned to  the reaction tank to  be reintroduced to the treatment process after it is 
sampled as needed to  determine its parameters for appropriate treatment. Liquid from the 
center of the supernatant tank is transferred to  the sluice/flush water tank. Liquid in the 
sluice/flush water tank is recycled to  the TTA to be used as sluice water and is used 
throughout the treatment facility to  flush equipment and piping as necessary. Before 
water is transferred to the TTA or possibly to  the AWWT Facility, it is sampled to 
determine contaminants as needed, and during transfer, flow is measured. Both the 
supernatant and flush/sluice water tanks are equipped with level sensors to  control filling 
and emptying of the tanks. All sumps throughout the treatment facility are equipped with 
level sensors for activation of pumps for transfer of sump contents when necessary. 
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3.4.7 Container Receipt and Preparation System 

The Container Receipt and Preparation System includes the mechanical equipment and 
processes that are used to receive, move, stage, and prepare product containers for filling 
with stabilized Silos 1 and 2 material. This system is divided into three distinct areas that 
include: (1 ) empty container receiving, (2) empty container staging, and (3) empty 
container preparation. 

Empty product containers are transported to  the Remediation Facility by truck trailers, five 
containers per trailer. Monorail hoists are used to  unload the containers and place them on 
indexing conveyors, which are used to transport the containers inside the Remediation 
Facility. Containers are staged on multiple conveyors in the empty container staging room 
within the Remediation Facility. During empty container preparation, a container is lifted 
off of the last conveyor by a monorail hoist, weighed, and placed onto a container transfer 
car. The transfer cars are motorized and move on rails. 

The movement of the product containers is automatically controlled by an integrated 
control system. Manual overrides are available for each step of the operation for operator 
control. In addition, programmed hold points are designed into the handling system for 
operator verification. Inputs to  the control system are from devices such as limit 
switches, positional detectors, motor device feedback, bar code scanners, and weigh cells. 
Each container is labeled with a bar code, and process information is recorded in a 
database with the bar code to identify and track each container throughout the process. 

3.4.8 Container Filling System 

The Container Filling System is divided into three distinct areas that include: (1) container 
filling, (2) container inspection, and (3) lid replacement/fastening. During container filling, 
the container transfer car is moved into a product fill room equipped with a viewing 
window for operator control. The container is positioned under a gantry manipulator, 
which removes the container lid. The container is then moved underneath the product 
mixer, and a product fill chute is extended to  mate with the container opening. The mixed 
product is discharged through the fill chute into the container, and the fill chute is then 
retracted. A drip pan is positioned under the retracted product fill chute. An operator 
visually inspects the containers for external contamination through the product fill room 
window. The visual inspection is targeted a t  gross contamination from spilled or splashed 
grout from the filling operation. The capability exists to take a sample of the final product 
if needed to meet the disposal facility WAC. The container is again moved beneath the 
gantry manipulator, the lid is positioned onto the container and the container lid is 
fastened with multiple blind bolts (rivets). 

3.4.9 Container Shipping System 

Container transfer cars move the containers out of the product fill rooms, where a bridge 
crane then lifts, weighs, and places the containers into steel liner transport cells with lids 
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in gondola rail cars. The crane is remotely operated and uses a grapple hook system to 
pick up the containers and place them in the gondola cars. Up to  seven product 
containers are carried by each shielded gondola car. Containers with high radiation levels 
are placed in railcars with containers having lower radiation levels in order to meet DOT 
requirements. Rail or intermodal transport has been selected as the transportation method 
for the Silos 1 and 2 product to an appropriately licensed off-site disposal facility. 
Transportation by truck can also be accomplished. Trucks would transport two containers 
in shielded trailers. 
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4.0 TECHNOLOGY OVERVIEW 
E 
4.1 SITE BACKGROUND 

The original ROD for OU4, approved in December 1994, identified removal, on-site 
vitrification, and off- site disposal at the NTS as the remedy for the uranium residues (K-65 
material) contained in Silos 1 and 2. Difficulties encountered during the pilot studies of 
this technology resulted in a revised Feasibility Study/Proposed Plan (FS/PP) being 
prepared and submitted to the U.S. EPA and the OEPA in December 1999. 

The Revised FS Report for Silos 1 and 2 (40730-RP-0001) considered the following 
technological alternatives for the treatment and disposal of Silos 1 and 2 wastes. 

0 Vitrification - Joule-heated 
0 Vitrification - Other 
0 Chemical Stabilization - Cement-based 
0 Chemical Stabilization - Other 

The Department of Energy (DOE) recommended in the Revised Proposed Plan for Remedial 
Actions at Silos 1 and 2 (40700-PL-0001, dated March 2000) that the remedy for Silos 1 
and be changed to  retrieval, treatment by chemical stabilization, and off-site disposal at 
the NTS. This recommendation was made after review of the results of the Revised FS 
Study with U.S. EPA, OEPA, and key stakeholders on the conclusions to  be drawn from 
that evaluation. 

DOE'S remedy proposal is based upon its determination that the remedy: 

0 Satisfies the statutory requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). 

0 Chemical stabilization has an overall advantage over vitrification when evaluated 
against the five primary balancing criteria prescribed by the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). 

0 Specifically, the advantages of chemical stabilization in ease of implementation and 
short-term effectiveness are judged t o  outweigh the advantages of vitrification due to  its 
lower treated waste volume. 

Further Treatability Studies were conducted at the University of Cincinnati (UC) to  define 
the flocculation and stabilization technologies to be utilized in this remedy. The results of 
these studies are reported in Silos 1 and 2 Flocculation Studies Final Report 40700-RP- 
001 1, September 2002, and Silos 1 and 2 Stabilization Treatability Study at the University 
of Cincinnati Final Report, 40700-RP-00 10, September 2002. 
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4.2 FLOCCULATION STUDIES 

In the Silos 1 and 2 treatment process, a clarifier will be used to partially dewater the feed 
slurry. The solids in the clarifier feed slurry will consist of Silos 1 and 2 material, a 
radioactive inorganic residue from a uranium ore extraction process, and Bentogrout”, a 
non-radioactive bentonite added to the silos to  attenuate radon emissions. The dewatered 
slurry, when mixed with stabilization additives, will produce a treated waste product 
exhibiting the desirable chemical, physical, and radiological characteristics required for 
disposal at a permitted disposal facility. 

The composition of the clarifier feed slurry, including total solids and Bentogrout”” content, 
is expected to vary. As it presently exists in the silos, the Silos 1 and 2 material contains, 
on average, an estimated 2.21 percent by weight (wt) of Bentogrout”” on a dry basis. As 
a baseline, it is assumed that this clarifier will receive slurry at a 15 percent total solids 
level and will produce underflow slurry a t  a 30  percent solids level. 

The primary goal of the flocculation study was to develop the data required to  optimize the 
design of the clarifier used in the treatment process for Silos 1 and 2 material. This was 
to be accomplished by the specific objectives listed below: 

Identify additives that will effectively settle the Silos 1 and 2 material a t  a reasonable 
cost. This was to  be accomplished by testing the effectiveness of various coagulants, 
polymeric flocculating aids, and pH modifiers to  settle mixtures of Bentogrout” and K- 
65 material. 

26 
27 

Produce a high solids content (30 w t  percent or more) in the clarifier underflow. It is 
desired that the settling be reasonably rapid. 
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0 Produce a low solids supernatant (less than 2 wt percent). The supernatant will be 
recycled to retrieve material from the TTA in a thin slurry form. 

For the most part, these additives as used in the initial tests did not produce settled solids 
heights of less than, or equal to, 50  percent of the initial slurry heights. Notable results 
were obtained when 4.0 percent Bentogrout” slurry was treated with Nalco 7768 polymer 
at  a dose of 0.1 33 ml of as-received polymer per liter of suspension. At the natural pH of 
the system (7.6), the final settled height was 17 percent of the initial height. The settling 
was also rapid. After one minute, the settled height was 21 percent of the initial height. 
Thus, the use of Nalco 7768 polymer, with no coagulant and with no pH adjustment, 
emerged during the initial series of tests as a preferred settling treatment. 

The final phase of testing was performed with actual Silos 1 and 2 material and varying 
ratios of Bentogrout” to the material. The overall solids content of all the slurries was 
maintained a t  15 percent by weight. The Silos 1 and 2 material used in these tests was a 
homogenized blend of approximately 56 percent Silo 1 material and 44 percent Silo 2 
material. Only Nalco 7768 and CETCOFLOC 64102 polymers were added to  the slurries 
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Final Settling Time (Minutes) Supernatant 
PH Layer 

tics were observed over a two-hour period after the polymer was 

0 60 120 

% Solids in Settled 

From these tests, it was observed that Nalco 7768 polymer is a more effective 
flocculating aid. No pH adjustment is required or desired. The key results from the tests 
with Nalco 7768 polymer are shown in Table 4-1. 

TSS, Pb, Ba, Se, 
mg/l mg/l mg/l mg/l 

TABLE 4-1 - CHARACTERISTICS OF SETTLED AND SUPERNATANT LAYERS 

0.00 
Layer 

7.52 15 36 43 130 0.23 0.04 0.71 Nalco 

0.00 
0.97 
2.01 

7.71 15 31 36 100 1.51 0.99 1.06 
7.78 15 38 45 0 0.38 0.1 1 0.69 
7.83 15 46 46 20 - - 

0.00 
1.16 

1.26 
1.27 

7.65 15 18 19 6530 38.80-23.80 
7.46 15 33 33 0 0.19 0.18 
8.62 15 29 29 0 - - 
9.41 15 31 31 250 - - 
7.63 15 33 33 20 - 
8.3 15 20 21 120 9.44 5.06 

1.04 17.741 15 1 4 5 1  45 1 3 0 1  - I - I I 
2.19 17.721 15 I 46 I 46 I 30 I - I - I - 
0.00 17.61 I 15 I 22 I 25 I 140 112.101 7.74 
1.19 17.65 I 15 I 35 I 35 I 10 10.53 10 .20  

0.75- 
0.69 
0.93 
0.83 

- 
0.89 

7 
8 
9 

10 
11 
12 
13 
14 

Nalco 7768 is an effective settling agent at the natural pH conditions of K-65 and 
Bentogroutw slurry. For each 100 g (dry basis) of K-65, about 0.1 to 0.15 ml of as- 
received Naico 7768 appears to be an effective addition level, promoting rapid setttling and 
leaving a clear supernatant. The Nalco 7768 was diluted t o  0.67 wt percent of as- 
received polymer before use in the tests. 
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The addition of lime o adjust pH offers o b  

4 8 2  3 
nefit and may, in fact, have a small 

deleterious effect on the Nalco 7768 system. In other words, the system is effective over 
a wide pH range. 

When Nalco 7768 is employed at the "average" operating condition, with a ratio of 0.03 g 
BentogroutTM/g K-65 (dry basis), the supernatant was of good quality, with no measurable 
suspended solids and having a lead concentration of 0.38 ppm, which is below the RCRA 
TCLP limit. 

A t  the expected or "average" operating conditions, slurry concentrations of 35 wt percent 
to about 45 wt percent were obtained using Nalco 7768. Thus, higher percent solids of 
K-65 slurry than used in the baseline design are possible in the clarifier underflow under 
normal operating conditions. 

4.3 STABILIZATION TREATABILITY STUDY 

Conceptual design of a treatment process was initiated and was based on prior experience 
and existing data for the Silos 1 and 2 materials. Present concepts consist of retrieving 
the material as thin slurry, thickening the slurry, and treating the thickened slurry using 
chemical stabilization. 

The stabilization treatability study was carried out at the Accelerated Life Testing and 
Environmental Research (ALTER) facility at UC. The overall objective of this treatability 
study was to develop a stabilization/solidification formulation, or a number of formulations, 
that could be used to  treat the Silos 1 and 2 materials. The treated waste must meet the 
requirements for transportation and disposal at the NTS or another approved commercial 
disposal facility. Specific requirements for the stabilization formulations to be developed 
were: 

RCRA heavy metals would not leach above their TCLP limits. Based on historical 
information, lead was expected to be the only metal of concern. 

0 The formulation(s) would produce a grout that would be self-leveling when filling large 
shipping containers. 

0 The grout mix would solidify within two  days so that temporary staging facilities for 
containers of treated waste could be minimized. 

0 The formulation(s) would produce a grout that does not require environmentally 
controlled facilities to solidify. For example, the grout produces enough heat in the 
iarge containers that the grout cannot freeze before it cures (sets), or, if iittle or no 
heat is produced, freezing of the treated material does not affect the grout's desired 
qualities. 
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The formulation(s) would provide adequate treatment throughout the range of expected 
variations in the feed. 

Control parameters for the treatment process would be identified and measured so that 
the required adjustments in the process could be readily made to meet treatment goals. 

No free liquids would be present after solidification. 

The treated waste would meet all requirements for transportation to and disposal at  the 
NTS or a commercial waste disposal facility once solidified. 

The formulation development program was to initially focus on the use of phosphate (as 
sodium phosphate or phosphoric acid), Portland cement, fly ash, and bentonite as the 
preferred reagents. This initial plan was based on the results of treatability studies done 
with surrogate material as part of an effort to support the revised FS for Silos 1 and 2. 

Past studies found that lead was the only RCRA heavy metal of concern and this was 
confirmed in this study. Initial stabilization testing was focused on determining whether or 
not phosphate treatment was effective in reducing the solubility of lead and if 
pretreatment with phosphate prior to binder addition to  the mix was necessary or 
desirable. The sources of phosphate were phosphoric acid (H3P04) and trisodium 
phosphate (Na3P04 - 12H20). During this study it was noted that the TCLP requirement 
for lead was met for most runs in which Portland cement was added. It was subsequently 
determined that the pH of the TCLP filtrate was far more important than whether or not 
phosphate had been added in influencing the concentration of lead in the TCLP filtrate. 
The pH could be controlled by adjusting the amount of Portland cement in the formulation. 
For a certain pH range, TCLP lead concentrations were below 1 .O mg/L, corresponding to 
very effective chemical stabilization of lead. It was ultimately shown that this pH range 
extended from about 8.0 to  about 11.7. 

This was a major finding of this study. It provided a means of establishing a treatment 
basis for lead stabilization. At  this point in the study, it became clear that Portland cement 
and fly ash would be the only reagents needed as stabilization reagents; a source of 
phosphate was not required. It was also determined that if phosphoric acid were to  be 
used, its use would result in the evolution of carbon dioxide, which could cause 
overloading of the radon control system. 

The base case design for the full-scale operation assumed that the thickened slurry fed to 
the stabilization process would have a solids content of 30%, of which 97.8% would be 
K-65 material and 2.2% would be BentogroutTM. To treat 100 parts by weight of this 
slurry, a preferred formulation of 20 parts by weight of Portiand cement and 95 parts of 
fly ash was identified. The grout resulting from this formulation had a solids content of 
67.5%. This formulation, or minor variations, stabilized lead effectively and was not 
sensitive to  variations in the. percent solids in the starting waste slurry, the amount of , 

added BentogroutTM, the amount of Portland cement added, the' amount of fly ash added, 
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or the lead content of the waste. To test for effectiveness on wastes with varying lead 
concentrations, the formulation was employed on blended Silos 1 and 2 material, Silo 1 
material alone, and Silo 2 material alone. Of special significance is the fact that the TCLP 
lead concentration was below the detection level in the treated Silo 1 sample since the 
untreated Silo 1 sample leached lead at 11 90 mg/L, as compared with 34.2 mg/L for the 
untreated Silos 1 and 2 blend. 

The waste loading corresponding to the preferred formulation is 13.95%. This was lower 
than desired. Starting with a solids content in the thickened slurry of greater than 30% 
would be of benefit, and it is very possible that this can be done. For dry BentogroutTM/K- 
65 ratios of 0.05 and less, thickened slurry solids concentrations of greater than 40% (up 
to  46%) were obtained in the recently Gompleted flocculation study when using Nalco 
7768 polymer as a settling aid. The study included tests that started with waste slurry 
solids contents of 33% and 37% solids. For the 33% solids waste slurry, a 19.8% waste 
loading was achieved using 19 parts Portland cement and 47 parts fly ash per 100 parts 
waste slurry. For the 37% solids slurry, a 23.9% waste loading was achieved using 18.5 
parts Portland cement and 37 parts fly ash per 100 parts waste slurry. Free water was 
not present in the cured product from either test. 

Since thickened slurries with solids contents of greater than 30% are desirable and may 
occur, formulations that could accommodate any given solids content were of interest. 
Considering the results of all parts of this treatability study, a total solids content of 
between 65% and 70%, and preferably 67.5%, in the grout appeared to be an operating 
requirement. If the total solids were less than 65%, free water was at times present on 
the surface of the cured product. If the total solids was greater than about 70%, the 
grout was considered to be too stiff to be self-leveling in the product container. Adjusting 
the amount of fly ash in the formulation best controlled the total solids content. 

As indicated above, the other major formulation requirement is that the pH of the TCLP 
filtrate must be between about 8.0 and about 1 1.7, and this can be achieved by varying 
the amount of Portland cement. The desired range for percent Portland cement in the 
grout was 8 to 12, with 10  being a good target value for control purposes. 

These concepts were combined to prepare a generalized formulation in which the amount 
of Portland cement and fly ash added are functions of the percent solids in the thickened 
slurry. The total solids content of the grout is fixed a t  67.5 percent, and the Portland 
cement content of the grout is fixed a t  10%. This generalized formulation is: 

Thickened slurry containing S percent 100 
solids, parts by weight 

Portland cement, parts by weight C = (10 - 0.1s) / 0.325 

Fly ash, parts by weight F = 207.7 - C - (S  / 0.325) 
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The corresponding waste loading, 
weight percent, can be calculated from 

W = S / ( l O O  + F + C) 

If Envirocare of Utah is used, they may impose a limit of 100,000 pCi/g of Ra-226 on 
products shipped to  them. At the inception of this study, it was thought that this limit 
might be reached for some of the formulations tested. However, this would be unlikely for 
the low (30%) solids slurry used as the base case feedstock in this study and lower-than- 
expected Ra-226 concentrations in the samples used. This situation might change if the 
full-scale plant operates a t  a higher thickened slurry solids content and/or an area of high 
Ra-226 concentration is encountered in a silo. 

Densities of freshly prepared grouts were in the range of 1.5 to  1.6 grams per cubic 
centimeter (g/cm3) (94 to 100 pounds per cubic foot (Ib/ft3)). This was the expected 
range and compared favorably with the assumed base case design density of 95 Ib/ft3. 
The addition of antifoam, which was thought to possibly increase grout density by 
facilitating the release of air bubbles from the fresh grout, did not have an appreciable 
effect. 

Several studies were carried out to test the impact of storing and transporting the full 
scale shipping containers. Temperature cycling tests showed that the amount of 
condensate that formed and clung to the top of the container cover during extreme diurnal 
temperature cycling was trivial. Migration of water due to diurnal temperature cycling 
during storage and shipping did not appear to  be a problem. A shaker study test showed 
that vibration of the shipping containers during transportation would be unlikely to result in 
any significant release of water from the cured product. Freezing and thawing did not 
interfere with the curing process, did not reduce the integrity of the cured product, and did 
not cause any significant release of water from the cured product. The grout curing 
process did not result in significant pressure and temperature excursions in a sealed 
container during a six-day period after preparation. The maximum pressure increase. was 
7.9 inches of water, and temperature excursions were no more than 2.5"F during the 
mixing and curing steps. Radon generation in the sealed container over the six-day period 
did not cause a pressure increase. 
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5.0 INTERFACES WITH AWR 

5.1 AWR PROJECT DESIGN CHANGES IMPACTING SILOS 1 AND 2 

The current Fernald baseline schedule calls for the Silos 1 and 2 Remediation Facility to be 
constructed concurrently with the AWR Project. The current schedule also reflects some 
degree of operational overlap between the AWR process and the Remediation Facility 
process. 

The AWR technical objectives and criteria are defined in the Silos 1 and 2 AWR Project 
Technical Requirements Document (TRD) (407 10-RP-0001). In December 2000, Foster 
Wheeler Environmental Corporation (FWENC) prepared a final design report supporting the 
AWR TRD. Based on this design, a RD Package was submitted to, and subsequently 
approved by, the U.S. EPA and OEPA. 

Subsequent to  the December 2000 AWR final design submittal, the FWENC contract was 
terminated, and Fluor Fernald acquired the services of Jacobs to  review, modify, and 
optimize the existing FWENC design in an effort t o  reduce project risk and enhance the 
probability of success for the AWR Project. 

Based on the Jacobs AWR design optimization efforts, a modified AWR system design 
description document, System Design Description Document for the AWR Project (407 10- 
RP-0021) was prepared. A number of design changes were made to  the AWR project 
based on the design optimization efforts. Only those changes that are relevant t o  the Silos 
1 and 2 Remediation Facility are reviewed below. 

5.2 BASELINE SCHEDULE MODIFICATIONS 

The Fernald baseline schedule was modified to reflect concurrent construction of the AWR 
facilities and the Silos I and 2 Remediation Facility. The baseline schedule also reflects 
concurrent operation of both facilities during the later phases of the AWR Project. 

5.2.1 Design Basis Changes 

The AWR design was modified to  include the capability for transfer of material from either 
Silo 1 or Silo 2 to any one of the four TTA tanks, and at the same time, transferring 
material from any TTA tank (not receiving material from the silos or supplying sluice water 
to the silos) t o  the remediation facility. 

5.2.2 Physical Design Changes 

A fixed bridge will be constructed over each silo to  support waste retrieval operations. 

Each bridge will support two  sluicer modules and a slurry pump module. 

61 



Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

4 8 2  3 

@ 1 Two sluicer modules and a slurry/decant pump module will be installed on each TTA 
2 tank. 
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5.3 AWR WASTEWATER MANAGEMENT STRATEGY 

The previous design basis specified treating AWR wastewater by one of the.following 
three methods, followed by its discharge to the AWWT Facility: 

ultra-filtration 
hold-up of wastewater for radon decay, or 
ion exchange and filtration using skid-mounted equipment. 

5.3.1 Design Basis Changes 

The modified wastewater management plan specifies the following methods of 
wastewater disposition: 

During RCS Phase I, prior t o  the availability of the TTA tanks, condensate from the 
dehumidification system will be stored ( - 2 0  days) in the condensate holdup tanks for 
radon decay. Following radon decay, the condensate will be transferred to a tanker truck 
(until RCS Phase 2 when it will be pumped to  the TTA tanks). 

When the TTA tanks become available for use (during RCS Phase 21, condensate is 
pumped to  the TTA tanks for use during sluicing operations. 

The water component of the slurry transferred to  the Silos 1 and 2 Remediation Facility 
will be recycled to the TTA as sluice water or will be consumed in the treatment process. 

5.4 RCS DESIGN CAPACITY 

5.4.1 Design Basis Changes 

The radon treatment capacity was expanded to support concurrent operation of the AWR 
Project and the Silos 1 and 2 Remediation Facility. The RCS components will be sized to  
adequately treat 2,000 scfm at the design conditions of 100 percent relative humidity and 
95°F. A design flow rate of 350 cfm will be collected from the Remediation Facility vessel 
vent system and treated in the RCS System. The Phase Ill operations do place a larger 
radiological load on the RCS system, but the system, as installed, is capable of meeting all 
limits for on-site and off-site exposures. RCS operations will be monitored during Phases I 
and I I  to determine whether additional carbon beds would be required. 

5.4.2 Physical Design Changes 

The ducting and fans were increased in size to accommodate a process flow rate of 
2,’OOO standard cubic feet per minute (scfm). The drying system and the discharge HEPA 
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filters were reconfigured to allow parallel operation at 2,000 scfm. The RCS line from the 
Remediation Facility will tie into the AWR RCS line in the TTA building. This will eliminate 
running a separate Remediation Facility line to the RCS building from the TTA building. 

5.5 AWR SYSTEMS INTERFACE WITH SILOS 1 AND 2 

TTA Waste Retrieval System (TWRS) (System 13) 

The TTA TWRS is designed to  access, mobilize, and transfer Silos 1 and 2 materials stored 
in the transfer tank system. The TWRS can retrieve and transfer the entire inventory of 
waste from the transfer storage tanks to the Silos 1 and 2 Remediation Facility for 
treatment. Each TTA tank is provided with two  sluicer modules and one slurry/decant 
pump module. The equipment for each TTA tank and on each of the silo bridges is the 
same design and is fully interchangeable. 

During TWRS activities, the slurry/decant pumps are operated as a slurry transfer system 
rather than as a sluice water supply system. To accomplish slurry transfer, the variable 
speed pump controls are used to adjust the discharge parameters of the pump. 

Equipment is provided for the transfer of stored material from any one of the four TTA 
tanks to  any other TTA tank. Motor-operated, multi-way diverter valves with flanged 
connections are provided for connecting slurry and sluice water piping. Sluice water for 
TWRS operations is supplied from the Silos 1 and 2 Remediation Facility. The transfer 
tank system provides piping and valves between the Remediation Facility interface point 
and each of the four TTA tanks. The transfer operations are continued until the four TTA 
tanks are emptied. 

5.5.1 Waste Retrieval Operating Modes 

The AWR Project encompasses multiple modes of operation as the Silos 1 and 2 material 
(with bentonite) is transferred from the silos to  the TTA and ultimately to  the Silos 1 and 2 
Remediation Facility. The AWR Project systems are designed to operate in two general 
configurations: (1 ) SWRS and (2) TWRS. The equipment and valve configuration design 
creates this operating flexibility. Based on the possible tank and valve configurations, 
three operating scenarios are considered likely to occur. One scenario occurs when slurry 
is retrieved from one of the silos. Another scenario is when slurry is retrieved from one of 
the transfer storage tanks. A third scenario is operation of the SWRS and TWRS 
concurrently. 

5.5.2 SWRS Operating Mode 

In the SWRS operating mode, supernatant (sluice water) is pumped from one transfer 
storage tank to the sluice nozzle(s) in one silo, while slurry retrieved from that silo is 
pumped to  a different transfer storage tank (Figure 5.1). In the SWRS mode, supernatant 

000073 
63 



Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

- 4.82  3 
1 
2 
3 
4 pumped. 

may be pumped from any of three transfer storage tanks and supplied to either Silo 1 or 2. 
Depending on the level of material in a particular transfer storage tank, retrieved slurry can 
be pumped to any transfer storage tank except the tank from which supernatant is being 
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In this operating configuration, one silo and two transfer storage tanks are involved in the 
operations and the other silo and two transfer storage tanks are idle. When slurry transfer 
is complete, sluice water or process water is used to flush the slurry lines between the silo 
and transfer storage tank. 

5.5.3 TWRS Operating Mode 

In the TWRS operating mode, supernatant (sluice water) is pumped from the Silos 1 and 2 
Remediation Facility to  the sluice nozzle(s) in one transfer storage tank, and slurry 
retrieved from that tank is pumped to  the Remediation Facility (slurry receipt tanks). This 
operating concept is shown in Figure 5-2. In this operating configuration, one transfer 
storage tank is involved in operations and both silos and three transfer storage tanks are 
idle. When slurry transfer is complete, sluice water or process water is used to flush the 
slurry lines between the transfer storage tank and the Remediation Facility. 

5.5.4 Concurrent SWRS and TWRS Operating Modes 

An operating mode with concurrent SWRS and TWRS operations is shown in Figure 5-3. 
Supernatant (sluice water) is pumped from one transfer storage tank to the sluice nozzle(s) 
in one silo, while slurry retrieved from that silo is pumped to  a different transfer storage 
tank. Simultaneously, supernatant (sluice water) is pumped from the Silos 1 and 2 
Remediation Facility t o  the sluice nozzle(s1 in a third transfer storage tank, and slurry 
retrieved from that tank is pumped to  the Remediation Facility. The remaining transfer 
storage tank is allowed to settle, and slurry solids and water separate to  generate 
supernatant on top of the slurry material. 

When slurry transfer is complete, sluice water or process water is used to  flush the slurry 
lines between the silo and transfer storage tank and between the transfer storage tank and 
the Remediation Facility. 

5.6 PROCESS WATER SYSTEM (SYSTEM 50) 

One 10,000-gallon and two 7,500-gallon storage tanks (TNK-50-001 , TNK-50-002, and 
TNK-50-003, respectively) provide process water storage. The tanks are normally used 
together, acting as a single water source, but may be isolated in the event one tank needs 
to be removed from service for maintenance or other reasons. The three tanks are 
installed so that the tops of the tanks are at  the same elevation. This allows the common 
discharge header to  equalize the tank levels. Combined, these three tanks have sufficient 
capacity to supply the silo sluicers with backup water a t  full flow for approximately 
1 hour. The tanks are equipped with level instruments to  control the domestic fill water 
valve, based on tank level, so that the tanks maintain adequate levels of stored water. 

Makeup water is transferred from the makeup water tanks by one of three centriftigal 
pumps located adjacent to the makeup water tanks. The makeup water pumps transfer 
process water to  Silos 1 and 2 (for SWRS), transfer storage tanks (for TWRS), RCS, or 
Silos 1 and 2 Remediation Facility. The PLC automatically stops the pumps if a low tank 
level is detected. 
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5.7 RADON CONTROL SYSTEM (SYSTEM 20) 

The RCS receives gas vent streams from the following sources: Silos 1 and 2, the TTA 
tanks, and the Silos 1 and 2 Remediation Facility (when it becomes operational). The RCS 
removes radon from gas streams, reduces radon releases to the atmosphere, monitors all 
releases to  the atmosphere for radon and other radionuclides, and mitigates system 
upsets. The RCS is operated in three phases: 

Phase 1 reduces and controls radon concentrations in the silo headspaces before 
construction in the silo area and before the initiation of waste retrieval. 

Phase 2 reduces and controls radon concentrations in the silos and TTA during silo 
retrieval operations (SWRS operations). 

Phase 3 reduces and controls radon concentrations in the added vessel vent system from 
the Silos 1 and 2 Remediation Facility (TWRS operations). 

5.7.'1 RCS Requirements 

The RCS is designed to achieve the following requirements and criteria: 

Prevent overhnder pressurization of the silos and transfer storage tanks by +0.5 in. 
W.C. and -2.0 in. W.C. beyond their design. 

Maintain radiation fields on the surface of the silo domes below 50 mrem per hour 
during non-construction periods of Phase 1. 

Maintain radiation fields on the surface of the silo domes below 10 mrem per hour 
during construction periods of Phase 1 and during all of Phase 2 (assumed to be a 
radon concentration of C 1 x lo6 pCi/L in each silo headspace). 

Provide sufficient shielding and exclusion area fencing to maintain the area outside the 
RCS facility as a Radiation Access Zone (RAZ) 1 (less than 0.4 mrem per hour) during 
all phases. 

Ensure there are no uncontrolled releases of radon to the atmosphere. 

Provide 

Provide 

Provide 

Provide 

local evacuation alarms. 

both local and remote monitoring to verify RCS process control. 

a design iife of 20 years. 

isokinetic sampling, monitoring, and recording of all stack exhaust streams to 
the atmosphere in accordance with 40 CFR Part 61 , Subpart H. Provide remote alarm 
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capability to  indicate buildup of radioactive particulate. Provide continuous monitoring 
of the stack exhaust radon concentration. 

Maintain radon emissions from the exhaust stack below the level resulting in an annual 
average concentration of 0.5pCi/L above background at the FEMP fence line. 

Provide safe shutdown, secure standby, and restart capability. 

5.7.2 Radon Control System Description 

The RCS includes three separate treatment equipment configurations or phases. Phase 1 
continuously reduces and controls the concentration of radon in the Silos 1 and 2 
headspaces until the SWRS is operational. Phase 1 recycles air from the silo headspaces 
through a radon treatment system to lower headspace radon concentration. After the 
radon concentration is reduced in the headspace and waste retrieval is ready to begin, 
additional equipment will be added to the Phase 1 equipment for conversion to  the 
Phase 2 system. 

Phase 2 provides control of radon during SWRS, transfer, and staging in the TTA tanks. 
Phase 3 operation provides radon control during transfer of wastes from the TWRS and 
operation of the Silos 1 and 2 Remediation Facility. The fans and other equipment are 
designed to  support concurrent operation of bulk waste retrieval and Remediation Facility 
waste treatment with a total flow of 2,000 scfm. Additional carbon beds may be added, 
if identified as necessary based on data collected during Phase 1 operations. The Phase 2 
and 3 RCS systems are designed to  provide a minimum of 25 ftlmin capture velocity. 

Phase 1 is a recirculating system with four carbon beds operating in a parallel 
configuration. Each carbon bed contains 40,000 Ibs of carbon. Headspace air is pulled 
from the silos at 500 scfm per silo and combined into one air stream. The 1,000 scfm 
combined air stream passes first through a dehumidification and chilling system to  remove 
excess moisture and chill the air to approximately 45OF. The chilled air passes through a 
desiccant drying system, which removes the remaining moisture and heats the air up to 
approximately 8OOF. The air stream then passes through another cooler to  cool it back 
down to 4OoF before entering the carbon beds. The air stream (conditioned to 4OoF and 
15 percent relative humidity) then passes through the carbon beds for radon removal. The 
four carbon beds are connected in parallel, each receiving a generated flow of 250 scfm. 
The air stream is monitored for radon, both upstream and downstream of the carbon beds, 
to determine the removal efficiency. Upon exiting the carbon beds, the air stream passes 
through the recirculation fan before being returned to the silo headspaces. 

The 500-scfm vent rate from each silo should maintain the radon concentration in the silo 
headspaces at  less than 0.5 x lo6 pCi/L based on pre-bentonite rates of radon emanation 
into the silo headspaces. The 160,000 Ibs of carbon provided in the RCS is designed to 
keep radon emissions to  the atmosphere to less than 0.2 Ci/day per silo. 
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Phase 2 is designed as a once-through treatment system using the same process 
equipment as that described for Phase 1. During Phase 2, the recirculation fans are used 
to produce an induced draft ventilation stream through the silos, TTA tanks, condensate 
tanks, and the various equipment modules. During normal Phase 2 operations, the treated 
air stream will pass through the carbon beds and a HEPA filter train; it will then exhaust 
through a monitored stack to the atmosphere. If abnormal radiological conditions are 
detected at the stack, the RCS control system automatically alarms and switches from the 
once through mode of operation to the recycle mode of operation. 

During Phase 3, the RCS operates in the same manner as during Phase 2 except that the 
Silos 1 and 2 Remediation Facility vessel vent system is added to the RCS treatment 
streams. The addition of the Silos 1 and 2 Remediation Facility off-gas stream increases 
the flow; therefore, the RCS was designed for 2,000 scfm to handle this increased - 

capacity. The RCS line from the Remediation Facility will tie into the AWR RCS line in the 
TTA building. This will eliminate running a separate Remediation Facility line to the RCS 
building from the TTA building. 

Additional carbon beds may be added during Phase 2 and/or Phase 3 to enhance the 
system's radon removal capabilities. The need for additional carbon beds will be evaluated 
during Phase 1 operation. The following sections describe RCS equipment that is the 
same for all Phases of operation. 

Previous radon control studies indicated that the efficiency of radon adsorption onto 
carbon is enhanced when moisture and temperature are reduced. Therefore, an air- 
conditioning system is incorporated into the design for all phases of the RCS operation. 
The air-drying and air-cooling system has three components: condenser, dryer, and cooler. 
The air pulled from the silos is first passed through a water-cooled condenser. The air 
temperature is reduced to 4OoF saturated air based on inlet conditions of 95OF air at 
100 percent relative humidity. This step removes the readily condensable moisture and 
helps to  minimize the required capacity of the air dryers. The air dryers use desiccant to 
remove the remaining moisture from the air stream. Using desiccant to dry the air raises 
the air stream temperature above the optimum temperature for removing radon with 
carbon beds. Therefore, before entering the carbon beds, the air stream is passed through 
a cooler. The conditioned air then enters the carbon beds at  4OoF and 15 percent relative 
humidity. 

Radon is a radioactive gas with a short half-life (3.82 days). Because radon is an inert 
gas, it does not react with other chemicals. Radon has an affinity for activated carbon, 
which can be used to trap radon and allow it to decay to its daughter products. For the 
carbon beds to be effective, the air must be cool and dry as it enters. RCS Phases 1 
and 2 use four carbon beds operated in parallel. If required, additional beds may be added 
to the system during Phase 3. Each carbon bed consists of a i 5-ft long by i 0-ft wide by 
10 ft-high steel shell containing 40,000 Ib. of activated carbon. 

All gases discharged from the RCS pass through a HEPA filter train downstream from the 
carbon units before exhausting through the stack: There are two parallel HEPA filter 
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1 trains; each sized for 1,000 scfm flow. The HEPA filters are used to trap fine particulate 0 2 and typically have an efficiency rating of 99.97 percent for 0.3-micron particles. 
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6.0 ENVIRONMENTAL CONTROL PLAN (40750-PL-0005) 
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This Environmental Control Plan (ECP) provides details of the methods and materials to be 
employed during implementation of the Silos 1 and 2 Project to control erosion, air 
emissions, stormwater, fugitive dust, contaminated soil, and construction and operations 
waste and minimize the impact of these activities on the environment. This plan covers 
the construction of the Silos 1 and 2 Remediation Facility, and related ancillary facilities. 
These areas are shown on drawing 94X-3900-G-01368, Civil Remediation Facility Overall 
Site/Future Railroad Plan. The Silos 1 and 2 ECP contains the following plans: 
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Air Emission Control: Assessment of Potential Doses from the Release of Exhaust Air 
from the Silos 1 and 2 Chemical Treatment Facility (40750-RP-0027) calculates the 
potential emissions of air contaminants during the operation of the Remediation 
Facility. 

Erosion and Stormwater Control: Descriptions of the methods and materials that will be 
used to prevent erosion of soil either by wind or surface water in the process or project 
work area and to  reduce sediment loading in the stormwater. Descriptions of the 
methods, materials and existing site features that will be used to  capture and control 
stormwater. 

Fugitive Dust Control: Descriptions of the methods and materials that will be used to  
suppress and minimize the creation and dispersion of dust. 6: 

24 
25 

Waste Management: Description of the methods that will be used to manage waste 
and debris generated during site preparation and construction. 

26 6.1 AIR EMISSIONS CONTROL PLAN 
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The Assessment of Potential Doses from the Release of Exhaust Air from the Silos 1 and 2 
Chemical Treatment Facility (40750-RP-0027) calculates doses to  nearby receptors from 
the potential emissions of contaminants in exhaust air from the Remediation Facility HVAC 
System during the operation of the Silos 1 and 2 Remediation Facility. The location of the 
stack is shown on drawing 94X-3900-G-1368. The building HVAC Process Flow Diagram 
(PFD) is provided on drawings, 94X-3900-H-01141 and 94X-3900-H-01142. Emissions 
from vessels and equipment containing Silos land 2 material are controlled through the 
RCS which is addressed in detail in the Environmental Control Plan for the AWR Project, 
Document No. 40750-PL-0007. The interface with the RCS is discussed in Section 5.4.1 
of this RD Package. 

Due to the physical nature of the Silos 1 and 2 materials and their high Ra-226 and radium 
daughter product content, control of airborne particulate emissions and radon are key 
considerations in designing the process systems and the emission control and monitoring 
systems. The air emission control systems for the Silos 1 and 2 Remediation Facility have 
been designed to BAT in accordance with Ohio Administrative Code (OAC), Section 3745- 
31-05(a)(3), and to meet the requirements of applicable or relevant and appropriate 
requirements (ARARs), AURA,  and other applicable requirements. 

. 
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For radionuclide particulate emission sources at the FEMP, the OEPA has specified that the 
Best Available Technology (BAT) is the use of HEPA filters. The use of HEPA filters is also 
required for compliance with 40 CFR 61, Subpart H. HEPA filters, pre-filters, and housing 
assemblies will be obtained in accordance with Silos 1 and 2 Project Technical 
Specifications and Project Quality Procedure (PQP) 7.1, Control of Purchased Items and 
Services. 

Emission of radionuclide particulate materials, excluding radon, will meet the requirements 
of 40 CFR Part 61, Subpart H, National Emission Standards for Hazardous Air Pollutants 
(NESHAP). 40 CFR Part 61.92, states that emissions of radionuclides to  the ambient air 
from DOE facilities shall not exceed those amounts that would cause any member of the 
public to  receive in any year an effective dose equivalent (EDE) of 10 millirem (mrem)/year 
or greater. NESHAP Subpart H also specifies continuous monitoring for certain point 
sources (stacks or vents). 

Provisions will be provided to monitor radon emissions during the Silos I and 2 Project, to  
verify that the site fence line radon concentration will not exceed the annual average 
background concentration by more than 0.5 pCi/L. 

The Silos 1 and 2 Remediation Facility air emission control system is depicted by drawing 
94X-3900-H-01142. The major components of the emission control systems are detailed 
below. 

6.1.1 Air Emissions Controls 

The primary components of the air emission control strategy for the Silos 1 and 2 Project 
are as follows: 

Process systems containing Silos 1 and 2 materials are located in areas within the 
Remediation Building serviced by the Remediation Building HVAC system. Areas within 
the building are normally occupied, normally not occupied, and completely unoccupied 
or sealed from personnel entry, such as the process tank shield enclosures. The 
building areas are maintained within a prescribed range of temperatures and pressures. 

There are no open tanks or equipment. Vent gases from process tanks are collected by 
a vessel vent system and routed to  the AWR RCS for treatment. Emission from the 
RCS stack under Phase Ill operation is documented in Table 6-3. 

The Remediation Building HVAC System is designed such that 100 percent outside air 
is supplied to  cleaner areas and exhausted through areas with progressively greater 
potential for contamination. The HVAC System maintains normally occupied areas a t  a 
slightly negative pressure with respect to  outside ambient air. Areas with a potential 
for contamination are maintained at a slightly more negative pressure t o  ensure all air 
exhausted from the potentially contaminated areas is filtered through HEPA filters 
before being released to the atmosphere through the air exhaust stack. 
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The Remediation Building HVAC System has a degree of redundancy based on 
postulated HVAC component failure modes, including loss of power. The system is 
also designed to compensate for infiltration caused by open doors or door seals. 

e 2  

The air supply system has three ACUs, each 50 percent capacity. Only two  ACUs are 
required for normal operation, and the third ACU is on standby. ACUs are roof top 
packaged units containing supply fans, pre-filters, primary filters, compressors, 
condensers, condenser fans, evaporator coils and electric heating coils. In addition, 
electric space heaters are installed where supplementary heat may be required to provide 
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personnel comfort. 

6.1.1.2 Air Exhaust System 

The air exhaust system has three parallel filter trains, each with 50 percent capacity ( two 
of which are required for normal operation, with the third as standby). Each filter train has 
a pre-filter, a primary filter, and two stages of HEPA filtration in series, which are designed 
to  remove up t o  99.97 percent of particles with an aerodynamic diameter of 0.3 microns 
or greater. Each stage of HEPA filtration can be tested. Each filter train contains pressure 
differential monitors and alarms across the overall filter train as well as pressure 
differential indicators across each filter bank. Filters are placed in an equipment room, as 
near as practical t o  the source of contamination, t o  minimize the spread of contamination. 
The exhaust air from the Remediation Building passes through the filter trains before being 
discharged to  the stack by the exhaust fans. Exhaust fans are designed for 100 percent 
redundancy with backup power from diesel generators. 

6.1.1.3 Ductwork 

Supply ductwork is made of galvanized steel with flanged connections. Exhaust ductwork 
is round galvanized steel of welded construction with welded joints. 

6.1.1.4 Vessel Vent System 

A separate process off-gas system (not associated with the Remediation Building HVAC 
System) is provided for vessel vents and other localized areas where the Silos 1 and 2 
material is present. The Vessel Vent System is connected to the AWR RCS. 

6.1.1.5 Exhaust Stack and Monitoring, 

lsokinetic sampling, monitoring, and recording of stack exhaust data are performed in 
compliance with 40 CFR Part 61, Subpart H, and DOE Order 5400.5, Section iV.6.B. A 
stack monitor is provided in the stack after the HEPA filters. The sample air stream is 
passed through a filter paper, where a beta-sensitive radiation detector continuously 
measures the beta radiation emitted by the collected particulates. This measurement is 
used for real-time assessment of effectiveness of the filtration system. Laboratory 
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analysis of the filters provides for a quantitative evaluation of the particulates released. 
The air stream then enters a continuous radon monitor that measures the concentration of 
radon in the stack effluent. Monitoring data are collected and analyzed by a local 
computer, then transferred to the Remediation Building control room for display and record 
keeping. Alarm signals for particulates are available to  alert the operator if an out-of- 
specification condition exists in the stack. The radon monitor has an alarm set-point 
established to maintain radon releases ALARA. Operating controls for the entire system 
are included in the Remediation Building Control Room. 

6.1.1.6 Ambient Monitoring 

As detailed in Section 3.1 of the Fluor Fernald Silos Project Environmental Monitoring Plan, 
monitoring and reporting of emissions from the Silos 1 and 2 Project will be accomplished 
through a combination of enhancements to the current site-wide Integrated Environmental 
Monitoring Plan (IEMP) monitoring network and project-specific stack monitoring. 

6.1.2 Estimated Point Source Air Emission Data 

The Assessment of Potential Doses from the Release of Exhaust Air from the Silos 1 and 2 
Chemical Treatment Facility (40750-RP-0027) provides estimates of the anticipated doses 
to nearby receptors from emissions of contaminants in exhaust air during operation of the 
Silos 1 and 2 Project. As described in the preceding sections, the emissions from various 
sources within the Remediation Building are collected, and discharged through the 
monitored air exhaust stack after HEPA filtration. Table 6-1 summarizes expected 
emissions from the Silos 1 and 2 exhaust stack. The Remediation Building Air Exhaust 
Stack is equipped with an isokinetic air sampler and a continuous radon monitor. 

Table 6-1: Estimate of Release from the Silos 1 and 2 Remediation Building HVAC System 

Exhaust stack flow, cfm 46590 

Offgas temperature, F 

Stack exit velocity, fpm 

90 - 103 

3708 

Stack diameter (ft.) 4' (outlet) 

Stack height ( f t . )  125' 

Max. Particulate emission uncontrolled, Ib/hr 

Max. Particulate emission controlled, Ib/hr 

5.6X1 O 2  

5.6X1 0-4 

Radionuclide emission, pCi/L (Rn not included) 2.6 xi03 

Radon (Rn) emission, pCi/L 0.54 

Dispersion modeling (Assessment of Potential Doses From the Release of Exhaust Air from 
the Silos 1 and 2 Chemical Treatment Facility, 40750-RPi0027) was performed to  quantify 
the impact of estimated emissions from the Silos 1 and 2 Air Exhaust Stack. The 
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Worker and Public Exposure Basis On Site On Site Off Site 
(instant.) (weekly 

Limit (pCi2"Rn/L) 
avg.) 

295.5 29.55 0.5 

X/Q - Atmospheric Dispersion Coefficient s/m3 

RCS CRCS QRCS QSTACK CSTACK 
Phase pCi/L ft3/min ft3/min pCi/L 

3 52349 2000 11310 9257 
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6.2.1 Functional Requirements 

The functional requirements of this Erosion and Stormwater Control Plan will satisfy the 
criteria outlined below: 

Route surface water to designated locations where it can be appropriately managed; 
Protect the construction areas from damage caused by precipitation and storm water run- 
on and run-off; 

0 Discharge surface water into existing watercourses will be in accordance with 
applicable Ohio Department of Natural Resources (ODNR), OEPA and DOE directives 
and requirements; and 

Segregate clean area run-off from potentially contaminated area run-off. Contaminated 
stormwater will not be discharged with "clean" stormwater. 

Functional requirements will be met by constructing the run-onhun-off control features 
outlined below. Erosion control features will be installed prior t o  any disturbance of soil in 
work areas. The Civil Grading, Drainage and Erosion Control Plans listed below illustrate 
the location and limits of the control features. 

Features include, but are not limited to, the following six control features: 

0 

e 

e 

0 

Dewatering. 

Installation of silt fences on the down slope sides of the construction areas; 
Installation of silt fences below sump discharges where applicable; 
Installation of check dams in drainage channels and swales as required; 
Maintenance, repair or replacement of existing surface water and erosion control 
features as required; 
Excavations which are expected to be inactive for 45 days or more will be stabilized 
within 7 days of their final use; and 

The type and location of erosion control features will be subject to adjustment depending 
on field conditions. The Contractor will routinely inspect and evaluate (in accordance with 
Section 6.2.2) the effectiveness ,of, and need for maintenance of, the control measures 
that are in place. 

78 
000088 



4 8 2  3 Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

6.2.2 Run-On/Run-Off Control Structural Practices 
3 
4 
5 
6 
7 
8 

. 9  
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Process design and operation will minimize the potential for generation of contaminated 
stormwater, including any run-on and run-off. A description of the construction, 
inspection and maintenance of the run-onhun-off control feature is presented in this 
section. These features may include, but will not be limited to: 

0 Drainage channels and swales; 
Rip rap check dams; 
Culverts; 
Silt fences; and 

0 Diversions. 

Details of silt fences, check dams and diversions can be seen in Appendix B-1. Any 
repairs to  the erosion and stormwater control measures will be corrected within 24 hours 
of the problem being discovered. Areas of excavation, and all erosion control measures 
will be inspected to verify that they are installed in accordance with the Silos 1 and 2 
specifications and are still functioning properly. An inspection checklist will be developed 
in support of the inspection schedule. Disturbed areas will also be inspected for evidence 
of excessive erosion or siltation. These inspections will occur, at a minimum, at the 
following frequency: 
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0 Weekly for general inspections; 
0 

0 

Daily after each rain event exceeding 0.5 inches at the site; and 
At  least once per day during prolonged rainfall events. 

Inspections will be documented in the daily reports at the Silos 1 and 2 Project site. These 
records will be made available for review upon request. This inspection frequency is in 
addition to  any specific requirements identified in the Inspection and Maintenance 
requirements for each control measure as described below. 

6.2.2.1 Temporary Drainage Channels and Swales 

If necessary, temporary drainage channel and swales will be constructed between control 
points on predefined lines and grades. Temporary drainage channels and swales will be 
stabilized in accordance with the Silos 1 and 2 specifications. 

Inspection and Maintenance 

Drainage channels and swales will be inspected in accordance with the following, as a 
minimum: 

0 The criteria stipulated in Section 6.2.2. Any necessary repairs to  the drainage 
channels will begin within 24 hours of the discovery of a problem. 
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Drainage channels and swales shall be kept clear of debris at all times. The protective 
lining vegetation or erosion-resistant materials will be maintained as built to  prevent 
undermining, scour, or deterioration. 

Silt fence placement requirements as stated in the Silos 1 and 2 specifications. 

Inspection and repair activities will be documented in the daily reports and available for 
review upon request. 

6.2.2.2 Check Dams 

Check dams will be used in channels that have a design flow equal to  or greater than 3- 
feet per second or as needed. Check dams will be incorporated to  enhance water quality 
benefits by maximizing the detention time within the swale and to  increase channel 
stability by decreasing flow velocities. 

Check dams will be installed in accordance with the requirements of ODNR, "Rainwater 
and Land Development" manual, at the necessary spacing. 

Check dams will be constructed of 4-inch to  8-inch diameter stone to  a height of 2-feet 
over the entire channel width. 
center is approximately 6 inches lower than the outer edges, so that water will f low 
across the center and not around the ends. The maximum height of the check dam at the 
center of the weir will not exceed 3 feet. A detail of the check dam is provided in 
Appendix B-I . 
Inspection and Maintenance 

Check Dams will be inspected in accordance with the following, as a minimum: 

The top of the check dam will be constructed so that the 

Maintained as constructed; and 
The criteria stipulated in Section 6.2.2; 

Frequently inspected t o  ensure that the structures have not been damaged by high- 
energy flows. 

Inspection and repair activities will be documented in the daily reports and available for 
review upon request. 

6.2.2.3 Riprap 

Where required, properly sized riprap will be placed in the designated work area. Ohio 
Department of Transportation Type "D" riprap will be installed in the temporary drainage 
channel as check dams at appropriate locations. 

Inspection and Maintenance 

Riprap will be inspected according t o  the following, as a minimum: 
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0 To determine if high flows have caused scour beneath the riprap or dislodged any of 
the stone. If repairs are needed; ensure that those repairs are accomplished within the 
same workday of their discovery. 

Inspection and repair activities will be documented in the daily reports and available for 
review upon request. 

6.2.2.4 Silt Fences 

Silt fences will be installed in accordance with ODNR requirements, the construction 
drawings and the Silos 1 and 2 specifications. Silt fences will be constructed before up 
slope land disturbance begins. Silt fences will be installed as close to  the contours as 
possible so that water will not concentrate at  low points in the fence. Silt fences will be 
installed on the down slope side of disturbed areas, perpendicular to  where run-off occurs 
as sheet flow or where flow through small rill can be converted to sheet flow. Appropriate 
equipment and personnel will be used to  install the silt fence a t  locations shown on the 
construction drawings. The silt fence will be placed in a trench cut to a minimum of 9 
inches deep, staked and back filled accordingly. The height of the silt fence will be a 
minimum of 16 inches above the original ground surface. To prevent water from flowing 
around the ends of the silt fence, each end will be constructed up slope so that the ends 
are at a higher elevation. Seams between sections of silt fencing will be overlapped with 
the end stakes of each section wrapped together before driving into the ground. Breaks 
and overlaps will be installed as necessary to allow equipment access to the construction 
area. Silt fences will remain in place until the disturbed area has been stabilized. 
Appropriate equipment will be available to  maintain silt fencing. 

Inspection and Maintenance 

Proper applications of silt fencing will allow the intercepted run-off to  pass as diffused 
flow through the geotextile. If diffused flow does not occur, the layout of the silt fence 
will be changed, accumulated sediment will be removed and other practices will be 
implemented. 

Silt fences will be inspected and maintained according to  the following, as a minimum: 

0 

The criteria stipulated in Section 6.2.2. 
Any sediment and debris that have been deposited and trapped will be removed from 
the silt fence and relocated and stockpiled as directed by the Construction Manager. 

Inspection and repair activities will be documented in the daily reports and available for 
review upon request. 

81 
000091 



3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

4 8 2 3 Silos 1 and 2 Remediation Facility 
Final Remedial Design Package 

April 2003 

6.2.2.5 Temporary Diversions 

If required by changing site conditions, the Contractor will construct temporary diversions. 
Earthen material cut out for the channel will be used to build the berm on the opposite 
side. The temporary diversion will be similar to  the one shown in Appendix B-1 . Check 
dams will be installed to slow the flow velocity. 

Inspection and Maintenance 

Temporary diversions will be regularly inspected and maintained as follows, as a minimum: 

0 

0 

0 Re-stabilize as needed. 
0 

The criteria stipulated in Section 6.2.2. 
Repair damage and removed deposits or sediment from the diversion. 

Check for points of scour or bank failure, rubbish or channel construction, rodent holes, 
breaching or settling of the berm, excessive wear for pedestrian traffic and 
construction traffic on a regular schedule. 

Inspection and repair activities will be documented in the daily reports and be available for 
review upon request. 

6.3 FUGITIVE DUST CONTROL PLAN 

The section describes the methodology that will be used for controlling fugitive dust 
emissions and ensuring compliance with the required standards and site specific limits for 
the Silos 1 and 2 Project. Dust releases from field activities will be proactively suppressed 
by applying BAT dust control materials and/or implementing CFR work practices at the 
beginning and during field activities. R M - 0 0 4 7 ,  Fugitive Dust Control Requirements, will 
be used as the appropriate site-specific definition of BAT for fugitive dust control together 
with OAC 3745-1 7-07 and OAC 3745-1 7-08, to minimize the creation and dispersion of 
fugitive dust. 

6.3.1 Site-Specific Limits 

The following site-specific limits will be applied: 

0 Visible particulate emission from any paved roadway or paved parking area should not 
exceed one minute during any sixty-minute observation period. 

Visible particulate emissions from any unpaved roadway, unpaved parking area, project 
field activities, or wind erosion from storage piies should not exceed three minutes 
during any sixty-minute observation period. 

Personnel using 40 CFR Part 60, Appendix A, Method 22 "Visual Determination of Fugitive 
Emission from Material Sources and Smoke Emissions for Flares", will verify compliance . 
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with these limits. Fluor Fernald will provide "Method 22" training to qualify Contractor 
personnel. 

6.3.2 Suppression Equipment 

Due to the radiological issues associated with working on the Silos 1 and 2 Project, 
dedicated equipment will be used for radiological work zones to  avoid potential 
decontamination requirements. If required by site conditions, the Contractor. may switch 
equipment and systems between areas, after decontamination and radiological scanning 
verifies no contamination. The proposed equipment list to suppress dust releases includes, 
but is not limited to, the following: 

Motor grader, 
Backhoe, 

0 

0 Miscellaneous pumps and hoses, 
0 

Water wagon, and 
0 Smooth drum roller. 

Miscellaneous hand tools (shovels, brooms), 

Skid steer loader with broom attachment (for road crossing only if water flushing and 
hand wet brooming is ineffective), 

6.3.3 Methods and Materials 

A t  the beginning of each day and periodically throughout that day, project personnel will 
tour the Silos 1 and 2 Project site, applying BAT Fugitive Dust Controls and/or other work 
practices to  identify and thereby minimize dust generation. If the visible limit is exceeded, 
(i.e., visible particulate missions from any paved roadway or paved parking area exceeding 
one minute during any sixty-minute observation period or visible particulate emissions from 
any unpaved roadway, unpaved parking area, project field activities, or wind erosion from 
storage piles exceeding three minutes duration during any sixty-minute period), then 
mechanical dust generating activities must cease immediately. BAT dust controls and/or 
work practices will be instigated or increased to bring the fugitive emission, as a minimum, 
below the visible limit during the dust generating activities. Additionally, BAT dust 
controls and/or work practices will be implemented at the end of each day to minimize the 
alerts during off-hours. Specific materials and methods may include the following: 

Water, 

0 Revegetation materials. 

Crusting agents such as Pine Sap Emulsion@ or equivalent (as approved by Fluor 
Fernald) , 
Plastic sheeting or tarps, and/or 
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6.3.4 Work Practices 

Project field activities will be monitored for visible emissions. The contractor will 
implement, direct and coordinate BAT work practices to  monitor project field activities for 
visible emissions. Specific work practices may include the following: 

Effective "wheel washing" prior to entering the paved area and/or as required by 
contamination control. 

Applying dust suppression materials (mainly water) to  active work areas or other areas 
where dust is likely to be generated. 

Before the end of shift, sealing off (by rolling, grading or compacting) work areas 
stockpiles, working piles, etc. where fugitive emissions are likely t o  occur if not sealed 

During dry conditions or as needed, initiating dust control prior to  start of shift and 
continuing throughout the day, as needed to  minimize fugitive dust emission. 

Wet sweep, blade or otherwise remove any clods, clumps, tracks, or other deposits of 
soil or mud from paved roadways and parking area; applying appropriate dust control 
measures to suppress the generation of visible dust that may result from the removal 
process. 

Using alternative routing for hauling of materials. 

Changing method of excavation when feasible, including reducing the rate of 
excavation. 

Maintaining roadway shoulders. 

Minimizing unnecessary traffic. 

Adhering to site specific speed limits of 15 mph on paved surfaces and 10 mph on 
unpaved surfaces, and if necessary, further reduce the speed of equipment and 
haul/other site vehicles. 

Applying water or other appropriate dust suppression agents to material being 
transported and covering truck beds when material is still likely to become airborne. 

Utilizing load covers during periods of equipment movement, regardless of truck being 
empty or fuil. 
Minimizing configuration of material being hauled (i.e., place less material in haul 
vehicle). 

Minimizing drop height during loading and unloading. 
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If practical, cover small storage piles with tarps or plastic sheeting. 

For extended periods of planned inactivity, vegetate as a last resort, if protective cover 
or periodic application of surfactants or crusting agents prove ineffective. 

Repair or resurface roadwaydparking areas as needed or use an alternative road 
surface as a last resort. 

6.3.5 Monitoring 

All personnel who have been briefed on this plan will report suspected fugitive dust 
emissions to  the appropriate personnel who will then direct the implementation of BAT 
work practices and fugitive dust control. As outlined in Section 6.3.3, field conditions will 
be monitored for visible dust emission. When required, BAT material will be applied and 
BAT work practices will be implemented to  limit fugitive dust emissions. 

6.3.6 Recordkeeping 

The record keeping process will begin with field supervisors and managers, who will brief 
those workers applying BAT materials pursuant to the required record keeping. The form 
to be filled out can be found in Appendix 6-2. Appropriate personnel will complete these 
forms. Completed forms will be part of the Silos 1 and 2 Project daily reports and will be 
filed in the permanent project files and transmitted to Fluor Fernald when requested. 
Additional blank copies of the forms will be kept in the field trailer. Completed forms will 
be turned over to the Silos 1 and 2 Project Field Supervisors on a daily basis. Forms will 
be reviewed for completeness, and incomplete forms will be returned to the appropriate 
individual for corrections. Failure of an individual to consistently produce complete and 
accurate records may result in disciplinary action. 

6.3.7 Off-Hours Fugitive Dust Alert Notification 

A "Dust Alert" is defined as excessive or visible dust emanates from anywhere within the 
Work Area during non-working periods. "Non-Work" periods are defined as hours when 
neither the Contractor nor any subcontractor is performing Silos 1 and 2 construction 
activities on site. However, the FEMP remains staffed by Fluor Fernald Security personnel 
24 hours per day. Silos 1 and 2 Project trained personnel will be on-call during non-work 
periods, seven (7) days per week (including holidays) to  respond to any off-hours fugitive 
dust alert. Therefore, if visible dust is observed within the Work Area during project non- 
work periods, Fluor Fernald will notify the Contractor. Dust suppression will begin within 
two (2) hours of notification by Fluor Fernald. 

6.3.7.1 Notification Procedure 

During a Dust Alert, Fluor Fernald will refer to  the "Off-Hours Dust Alert Schedule" that 
will be provided by the Contractor prior to initiation of construction activities. If Fluor 
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Fernald cannot contact the 
frame, an attempt to reach 

Designated Primary Contact (DPC) within a reasonable time 
the designated alternative contact will be made. Similarly, if 

the alternative cannot be expeditiously contacted, the second alternative will be 
contacted. In the unlikely event that all three of these individuals cannot be reached, Fluor 
Fernald will attempt to contact any other person identified on the contractor-approved 
contact list. 

Upon receiving notification from Fluor Fernald, the Contractor DPC will then contact 
qualified personnel, as appropriate, to respond to the Dust Alert. The Contractor DPC 
must verify that those responding to  the "Off-Hours Dust Alert" are able to  gain access to 
a controlled area if required. Only those personnel who meet the appropriate training and 
medical requirements for this work should be contacted. The Contractor DPC, as well as 
those personnel contacted, will go to  the site to direct the work and implement the 
necessary corrective actions. Because dust suppression is defined as a Limited Scope 
Work, the Contractor is not required to have the Site Health and Safety Officer respond to 
these Dust Alerts. Fluor Fernald will provide any necessary safety coverage. 

6.3.7.2 The Contractor Site Response 

The Contractor personnel will utilize adequate BAT dust control methods to  bring any 
fugitive dust emissions to  below the site-specific limit during dust generating activities. 
Designated Contractor personnel will not leave the Silos 1 and 2 Project site without 
concurrence from Fluor Fernald that sufficient controls are in place or until Fluor Fernald 
has signed the Dust Alert Work Order included in Appendix B-3. 

6.3.7.3 Schedule and Contacts 

The Off-Hours Dust Alert Schedule and Contact List will be provided to  Fluor Fernald prior 
t o  the start of the Contractor's Silos 1 and 2 Project construction activities. 

6.4 WASTE MANAGEMENT PLAN 

The purpose of this section is to describe the materials and methodology for removal and 
disposition of relevant waste materials. Management of secondary wastes generated as a 
result of the Silos 1 and 2 Project construction and operational activities will be consistent 
with site procedures and applicable regulatory drivers. 

6.4.1 Waste Types 

It is expected that construction activities will generate three main groups of secondary 
waste materials, Le., clean construction debris, radiologically-contaminated construction 
debris, including soil and clean excavated soil. Smaiier quantities of additionai soiia waste, 
[e.g., PPE, wood, and potentially some drums] are anticipated. Clean construction debris 
is material that as a result of construction has been brought onto the Silos 1 and 2 Project 
site or is created by construction activities, and has been surveyed or characterized and 
released as non-radioactive and non-hazardous waste. Radiologically-contaminated . 
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construction debris is material that has been contaminated during construction inside the 
Controlled Area. Excess excavated soil will be generated as a consequence of earthwork. 

The following waste types are estimated to be generated during Remediation 
Operations: 

Facility 

0 

Used PPE; 
Empty chemical additive containers; 

0 

0 

Miscellaneous and maintenance wastes. 

Spent pre-filters, primary filters, and HEPA filters; 
Sampling containers, stack sampling filter papers, and radiological survey 
smears/w ipes; 

Containerizing wastes (e.g. sealant drums, rivet pintails, temporary lids); 
Failed equipmentheplaced tools (i.e.. valves, pumps, etc.); and 

A more detailed description with estimated quantities is included in the document Timed 
Estimate of Secondary Waste (40750-RP-013), Appendix 8-5. In accordance with site 
procedures, potential secondary waste streams will be identified, along with their 
estimated generation rates, waste characterization (based upon process knowledge, and 
disposition plans, on a Project Waste Identification and Disposition (PWID) document prior 
to initiation of operations. 

There is also the potential that some unknown debris will be encountered during soil 
excavation. This material may be manufactured objects or natural solid waste. These 
items will be dealt with on an item by item basis at the time of discovery. Fluor Fernald 
will be responsible for characterizing and approving the ultimate disposition of this 
material. 

Waste oils, engine coolants, hydraulic fluids and other lubricants from the servicing of 
equipment have not been identified as a "waste stream" as these items will not be stored 
on the site. Vehicle and construction equipment maintenance will be done off-site. On-. 
site failure of equipment or vehicles will be managed on an item by item basis following 
approval by Fluor Fernald and in accordance with Fluor Fernald ACR-007, Waste Material 
Handling Criteria for Construction Projects. Any accidental spill of these materials will be 
subject to Fluor Fernald spill notification requirements. The Contractor will conduct 
weekly inspections of fuel storage tanks and equipment. The estimated amount of each 
type of operational waste type is given in Appendix 8-5. 

6.4.2 Waste Minimization 

Every effort will be made to minimize waste generation by limiting the amount of material 
that enters the Controlled Area. Materiai wrapping and packaging wiii be minimized on- 
site by requesting that suppliers provide material with as little packaging as possible. 
Where feasible assembly of equipment modules will be done off-site. Pre-job planning will 
be used t o  ensure that the number of tools identified and the equipment needed to  
complete the job are minimized. No hazardous materials will be brought into the 
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Controlled Area unless absolutely necessary and only with the prior approval of Fluor 
Fernald. 

It is expected that only small quantities of "hazardous" materials (e.g., pipe sealants, 
concrete sealants, marking paints, caulking materials) will be required for the Silos 1 and 2 
Project construction activities. To minimize the amount of this type of waste, only that 
quantity which is required to complete the job will be brought on-site. 

6.4.3 Construction Debris Management 

Construction debris will be staged at predetermined locations that include controlled 
boundaries t o  define each area as well as limit access to  them. The debris will be 
surveyed t o  verify that it meets the free-release criteria specified by Fluor Fernald Site 
Procedure RP-0009, Radiological Requirements for the Release of Materials at the FEMP. 
The waste will be segregated as either radiological contaminated, hazardous or clean 
construction waste. 

Construction wastes such as fencing will be cleaned of soils awaiting radiological survey 
to ensure that it meets the free-release criteria. 

Construction debris that does not meet the free-release criteria for the site will be 
segregated and containerized into waste streams. Project personnel will be briefed on the 
waste segregation and size-reduction criteria for the Silos 1 and 2 Project prior to 
mobilization. The estimated volume of secondary waste from construction activities, 
underground material, soft waste and caulking/sealants is estimated to  be no greater than 
155 yd3. The estimated amount of each waste type is given in the table in Appendix B-5. 

6.4.4 Soil Management 

During site preparation it is estimated that the Contractor will generate approximately 
25,000 yd3 of excavated soil, 'cut' soil and 'raw fill' soil. The excavated soil and 'cut' 
volume will be monitored and dispositioned as excess waste according to  Fluor Fernald 
requirements. Earthwork and related activities will not be performed during unfavorable 
weather conditions, e.g., rain, snow or high winds. Soil management will comply with the 
Silos 1 and 2 Project Health and Safety Plan, the Erosion and Stormwater Control Plan and 
the Fugitive Dust Control Plan. Excess soil will be dispositioned as soon as practical post 
excavation. Transportation of the soil to the OSDF will be the responsibility of Fluor 
Fernald. The schedule for transportation of the soil will be dependent upon the OSDF 
availability and the OSDF subcontractor's transportation schedules. 

Excavations will be monitored by a Waste Acceptance Organization (WAO) representative 
to ensure that OSDF WAC is met as described in DOE'S WAC Attainment Plan for the 
OSDF. Excess excavated and 'cut' soils will be characterized as either Category 1 (soil 
and soil-like material), Category 2 (debris), or Category 4 (organic or highly compressible). 
Materials will be segregated by OSDF category within the work area before being 
transported. Separate stockpiles of each category will be maintained as directed by the 
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Construction Manager. The final volume of excess material generated will be reported to  
Fluor Fernald at the end of each normal working day. These excess materials will be 
tracked by WAO through the use of the Field Tracking Log (FTL). 

Additionally, the WAO will track with the FTL any interim material movements (whether 
soil or debris) between Material Tracking Locations (MTLs) established by WAO. The 
schedule for transportation will be dependent upon the OSDF availability and OSDF 
subcontractor's transportation schedules. It is expected that the transportation of the 
excess soil to the OSDF will be completed within 45 days of completing excavation. 
During construction and excavation, materials may be encountered which may not meet 
the OSDF WAC. Upon discovery of these materials, the Fluor Fernald Construction 
Manager shall be notified and will require further evaluation through the use of the Fluor 
Fernald's real-time monitoring and OSDF WAC Attainment Plan. 

6.4.5 Unknown Debris Management 

During excavation, the Contractor may encounter debris previously buried underground 
such as (e.g., conduit, piping, concrete). Before beginning earthwork, the contractor will 
determine the location of all existing underground utilities in the work areas. In the event 
that unknown debris is unearthed, the contractor will stop work and notify Fluor Fernald 
immediately of any non-soil debris requiring special handling or disposition. Unexpected 
debris will be managed in accordance with Fluor Fernald Safe Work Plan requirements 
(ACR-002). Fluor Fernald will arrange for container delivery, debris characterization, any 
sampling tasks that may be required, and ultimate transportation of the container to the 
appropriate facility. Fluor Fernald will track the volume of such debris. 

6.4.6 Waste Container Management 

Fluor Fernald will provide the appropriate waste containers for the various waste 
categories identified in the Waste Management Plan. The Contractor will 
Segregation and Containerization (MSCC) form, Appendix B-4, to identify 
waste as their basis for containerization activities. These containers may 
not limited to, the following: 

use the Material 
categories of 
include, but are 

0 Large metal boxes 
0 

0 Small metal boxes 
0 55-gallon drums with lids 
0 Roll-off boxes 
0 Dumpsters 

International Standards Organization (SO) containers 

Waste containers staged inside the Controlled Area will be lockable and will be kept locked 
unless authorized loading is taking place. Fluor Fernald Radiological Control personnel will 
be present to survey waste prior to authorized loading operations. Unfilled waste 
containers will be secured when no loading is in progress to prevent the addition of 
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unknown materials. Fluor Fernald will provide and maintain the lock and key to clean 
waste containers. 

Designated personnel will be responsible for supervising container operations, including 
inspection of empty containers on receipt and waste loading activities. They will have the 
responsibility to  ensure that containers, boxes and drums are filled such that the interior 
volume is as efficiently and compactly loaded as practical, either up t o  the maximum gross 
weight limit of that container or until full by volume. 

Containers will be checked for free liquid prior to, loading. Containers containing free 
liquids will not be transported until it is proven that the container no longer contains free 
liquid. Ice is considered a free liquid. Containers will be weather protected, particularly 
when the lid is not secured, to prevent entry of snow and rain. 

6.4.7 Wastewater Control 

Clean construction waste will be surveyed and loaded into dumpsters provided by the 
contractor or its subcontractors on a daily basis to prevent an excessive amount of 
material from piling up near the container staging area. These dumpsters will remain 
locked when no loading is taking place. 

Fluor Fernald will visibly inspect full containers prior to final securing of their lids and 
container disposition. 

The Contractor will follow the requirements of Fluor Fernald ACR-007, Waste Material 
Wastewater generated during construction will be collected in sumps or by other means 
and pumped through silt fence or check dams prior to discharge to  the existing drainage 
features near the site. Any contaminated wastewater encountered will be collected and 
disposed of at  the direction of the Construction Manager and this plan. Wastewater 
generated during operation will be handled according to the System Design Description 
Document for the Silos 1 and 2 Project (40750-RP-0001) (Section 2.0). 

6.5 REFERENCES 

OEPA, Chapter 3745-17-08 of the OAC, Restriction of Emission of Fugitive Dust, July 
1997. 

Fluor Fernald, ACR-007, Waste Material Handling Criteria for Construction Projects, June 
1 998. Fluor Fernald, PL-3088, Stormwater Pollution Prevention Plan, October 1 999. 

Fluor Fernald, RM-0047, Fugitive Dust Control Requirements, August 1 997. 

40  CFR Part 60, Appendix A, Method 22, Visual Determination of Fugitive Emission for 
Material Sources and Smoke Emissions for Flares. 
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Fluor Fernald Administrative Contractor Requirements, ACR-002, Contract Safe Work Plan 
Format Requirements, November 1 994. 

Fluor Fernald, RP-0009, Radiological Requirements for the Release of Materials at the 
FEMP. 

Assessment of Potential Doses from the Release of Exhaust Air from the Silos 1 and 2 
Chemical Treatment Facility (40750-RP-0027). 

System Design Description Document for the Silos 1 and 2 Project (40750-RP-0001). 

Silos 1 and 2 Project Technical specifications and Project Quality Procedure 7.1 , Control of 
Purchased Items and Services. 

DOE Remedial Investigation Report for Operable Unit 4, Final, Volume 1 of 3, Fernald 
Environmental Management Project, Fernald, Ohio, 1 993. 

Fluor Fernald's Silos Project Environmental Monitoring Plan. 

ODNR, Rainwater and Land Development Manual, Second Edition, 1996. 

Timed Estimate of Secondary Waste, 40750-RP-0013, April 12, 2002. 

Silos 1 and 2 Chemical Stabilization Project-Specific Health and Safety Plan, Preliminary 
Documented Safety Analysis, FEMP, April 29, 2002. 

Fluor Fernald's OSDF WAC Attainment Plan. 

Stormwater Drainage Plan Accelerated Waste Retrieval Project, 4071 0-PL-0008, May 29, 
2002. 
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7.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS MATRIX 

Appendix A contains compliance matrices for the ARARs or To Be Considered (TBC) 
requirements associated with the Silos 1 and 2 Remediation Facility Project. These 
matrices provide an assessment and general description of the compliance strategy for 
each ARAR or TBC requirement, along with references to specific Silos 1 and 2 
Remediation Facility Project documents that more fully describe the related compliance 
strategy and methods. 

Appendix A-1 contains ARARs and TBC requirements that are defined as being chemical- 
specific to the Silos 1 and 2 Remediation Facility Project. Appendix A-2 contains ARARs 
and TBC requirements that are defined as being location-specific t o  the Silos 1 and 2 
Remediation Facility Project. And finally, Appendix A-3 contains ARARs and TBC 
requirements that are defined as being action-specific t o  the Silos 1 and 2 Remediation 
Facility Project. 
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8.0 HEALTH AND SAFETY PLAN (40000-PL-0014) 

The Health and Safety Controls portion of the RD Package is designed t o  illustrate the 
planned preventative or mitigative measures to address the occupational hazards identified 
for the Silos Project. The Health and Safety Controls are presented consistent with the 
Silos Health and Safety Plan. The Silos Health and Safety Plan takes into account the 
specific hazards inherent to  the Silos Project site and presents procedures to  be followed by 
Fluor Fernald, its subcontractors, and all other on-site personnel to  avoid and, if necessary, 
protect against health andlor safety hazards. Table 8-1, an excerpt from the Silos Health 
and Safety Plan, illustrates the activities associated with the Silos Project and the hazards 
associated with the activities. 

The Health and Safety Matrix (Table 8-1 1 lists the occupational hazards as identified in the 
Silos Project Health and Safety Plan. The hazards identified in the Health and Safety 
Matrix are limited to those considered to  be common construction and/or occupational 
safety hazards. These hazards are addressed by the safety programs, policies and 
procedures used to  ensure that work is performed safely. Some of the health and safety 
controls used to  mitigate the occupational hazards identified are listed in terms of: 

Frequency and type of monitoring required 
Personnel Protective Equipment Training Requirements 
Medical Monitoring Requirements 
Administrative and Engineering Control Measures 
Permit( s) 
Decontamination and Disposal Procedures 

The FEMP Emergency Plan, PL-3020 describes the emergency management program that 
responds t o  potential hazards at the site. Potential hazards identified at FEMP include 
severe weather, hazardous and radiological material releases, bomb threats, 
vehicle/transportation accidents, earthquakes and other events. The Emergency Plan 
identifies the responsible parties to  contact in the event of an emergency and details 
which personnel would respond to  the event. Specific elements of emergency support 
procedures are addressed in the Silos Project Health and Safety Plan. These elements 
include communications, local emergency support units, preparation for medical 
emergencies, first aid for injuries incurred on site, record keeping, and emergency site 
evacuation procedures. 

The health and safety controls will be developed further as the Operations Phase of the 
Silos Project is further delineated and with the development of activity specific Work 
Plans. Additional occupational hazards and associated mitigative measures may be 
identified as the project progresses. 
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Figure 8-1, Occupational Hazards Identified in the Silos Project Health and Safety Plan 

Motor vehicles, heavy equipment and crane operations (cranes, back hoes) 

Cutting and welding 

Overhead hazards 

Material handling (rigging, 

Chemical and Radiological 

forklifts) 
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Energy control (lockout/tagout) 

Silo integrity 

Falling hazards 

Slips and trips 

Heat and cold stress 

Electrical shock 

Lifting and straining 

Excavation and trenching 

Confined space entry 
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Warehouse Site Drainage Flow Plan 
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94X-3900-G-01370 I Grading, Drainage, and Erosion Control Pian 

Utility Plan 

Site Details - 2 
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94X-3900-G-01378 

Grading, Drainage and Erosion Control Plan 

Foundation Mat Details - 1 
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Railroad Design Demolition Plan 

Railroad Design Track Plan 

94X-3900-G-01946 I Railroad Design Profiles - 1 

94X-3900-G-01944 

94X-3900-G-01945 

Railroad Design SiteNtility Plan 
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Railroad Design Profiles - 2 

Railroad Design Details - 1 
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APPENDIX B-I  
SILOS 1 AND 2 ENVIRONMENTAL CONTROL PLAN (40750-PL-0005) 

EROSION AND STORMWATER CONTROL 
FEATURES DETAILS 

a 
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(ref. Ohio Department of Natural Resources (ODNR) "Rainwater and L a n d  Development Manual) 

10' 
Maximiim 

of Silt 
Fence 
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cres 

:: 

. .  . .  - , :  - . 

_. 
_. 

c 

Matting, Seed 
Diversion Slopes and Mulch 
Shall Not be Entire 
Steaner than 1: 1 Diversion 

- .  
_. 

Diversion shall be compacted by traversing with tracked earth-moving equipment. 
Diversions shall not be breached or lowered to allow construction traffic to cross; instead, 
the top width may be made wider and side slopes made flatter than specified above. 
Diversions shall be stabilized with check dams. 

(ref. Ohio Department of Natural Resources (ODNR) 'Rainwater and Land Development Manual) 
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Specifications for Check Dam 
(ref. Ohio Department of Natural Resources (ODNR) "Rainwater and Land Development Manual) 

1. The check dam shall be constructed of 4-8 inch diameter stone, placed so that it 
completely covers the width of the channel. 

2. The top of the check dam shall be constructed so that the center is approximately 6 
inches lower than the outer edges, so water will flow across the center and not around 
the ends. 

3. The maximum height of the check dam at the center of the weir shall not exceed three 
feet. 

4. Spacing between dams shall be as shown in the plans or by the following table: 

2 130 ft. 65 ft. 40 ft. 30 ft. 
3 200 ft. 100 ft. 65 ft. 5 0  ft. 

Low Center Section 
- Must Cause Flow 
Over, Not Around, 
Check Dam 

Positive Slope Positive Slope 
r- I 4" - 8" Rock 

: 3" Maximum 

Cross Section Profile 
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APPENDIX B-2 
SILOS 1 AND 2 ENVIRONMENTAL CONTROL PLAN (40750-PL-0005) 

DAILY RECORDS CONTROL OF FUGITIVE EMISSIONS 
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APPENDIX B-3 
SILOS 1 AND 2 ENVIRONMENTAL CONTROL PLAN (40750-PL-0005) 

OFF-HOURS DUST CONTROL PROCEDURE 
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OFF-HOURS DUST CONTROL PROCEDURE 
SILOS 1 AND 2 CONSTRUCTION 

Contractor personnel or their subcontractors with responsibilities for the off-hour dust 
control coverage will retain a copy of the Off-Hour Dust Alert Schedule and a Employee 
Contact Sheet, both at the Fluor Fernald Site Office and in their vehicle or home, i.e., the 
schedule and contact sheet should be readily available at all reasonable times. 

Contractor personnel or their subcontractors working on Silos 1 and 2 Project construction 
activities are responsible for being aware of their duties and responsibilities regarding off- 
hour dust control. 

If a scheduling conflict arises, personal or otherwise, the affected person is responsible for 
making the required revisions to  the OffzHour Dust Alert Schedule to  ensure adequate 
personnel coverage is maintained at all times. The responsible person within Contractor or 
his designee must approve all revisions to this schedule. A copy of the modified schedule 
must be distributed to all affected Contractor and Fluor Fernald personnel no later than the 
Thursday before the affected week in the schedule. 

Each week, the Contractor will designate one person as the qualified water wagon 
operator and one person as the sprinkler system operator. The Contractor DPC and the 
designated operators must be fully trained and medically cleared to operate in a Controlled 
Area. 

When the Contractor is notified by Fluor Fernald that Off-Hour Dust Control is required, 
the Contractor DPC or hidher equivalent will contact the designated operators and 
coordinate the implementation of this dust control procedure, as detailed in approved 
Fugitive Dust Control Plan. 

0 
If either of the designated operators have not responded within 15 minutes of initial 
attempts to contact them, alternative operators will be contacted until available operators 
can be found. These operators must also be fully trained and medically cleared to  operate 
in a Controlled Area. 

It is the responsibility of the Contractor DPC to keep the designated Fluor Fernald 
Management Contact informed of all efforts to contact operators and to give details 
concerning their estimated arrival times at the Silos 1 and 2 Project site. 

Once on-site, the Contractor DPC and operators, together with the designated Fluor 
Fernald contact will implement the Emergency Dust Control measures including, but not 
necessarily limited to, the Fugitive Dust Control Plan and the preparation of a Safe Work 
Plan. 

B-8 0801165 
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The Contractor DPC is responsible for documenting Contractor's efforts, including 
contacts and response times, and communicating the same to Fluor Fernald and the' Silos 
1 and 2 Project Management. The Off-Hour Dust Alert Work Order must be filled out by 
the Contractor and countersigned by the designated Fluor Fernald representative prior to 
the Contractor leaving the Silos 1 and 2 Project site. Note: Off-Hours Dust Control is an 
additive unit pay item to  the Silos 1 and 2 Project contract and must be properly 
documented for payment. 

B-9 
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OFF-HOURS DUST ALERT , 

WORK ORDER 

Date of Response: 
Time of First Contact by Fluor Fernald: 
Management Person Responding: 

Operators/Laborers Contacted 

Operators/Laborers Responding 

Time Manager on Site: 
Time OperatodLaborer on Site: 
Time Suppression Activities End: 
Total Elapsed Site Time: 
Description of Situation Causing Alert: 

Suppression Material and Equipment Utilized (including quantities): 

Describe Area Treated (attach sketch if necessary): 

By: Contractor’s Representative 
Fluor Fernald 

Concurrence of Response Completion by 

B-I 0 
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APPENDIX B-4 
SILOS 1 AND 2 ENVIRONMENTAL CONTROL PLAN (40750-PL-0005) 

MATERIAL SEGREGATION AND CONTAINERIZATION CRITERIA 
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APPENDIX B-5 
SILOS 1 AND 2 ENVIRONMENTAL CONTROL PLAN (40750-PL-0005) 

ESTIMATED AMOUNTS OF EACH TYPE OF WASTE STREAM 
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Construction Debris 
Soil 

ESTIMATE OF WASTE 

60 
2 5 ,OOOR 

DURING 

Caulking, sealers 
Underground Debris 
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15 
30R 

CONSTRUCTION 

Sampling Waste 

PPE 

Spent Pre-f ilters 

I Soft Waste I 5 0  I 

800R 
3,585R 
5,040 
384R 
1.416 

ESTIMATE OF WASTE DURING OPERATIONS 

768R 
1,332 
384R 
96 

180 

Spent Primary Filters 

Spent HEPA Filters 

Chemical Additive Drums 

Containerizing Waste I 1058R 

1 ,20OR Failed Equipment 

1 ,00OR Miscellaneous and Maintenance Waste 
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a 1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) addresses the requirements for the collection and 
analysis of slurry and wastewater samples associated with the Silos 1 and 2 Remediation 
Facility Project at the U.S. Department of Energy (DOE) Fernald Environmental 
Management Project (FEMP) site near Cincinnati, Ohio. This SAP has been developed and 
shall be executed in accordance with the Sitewide Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) Quality Assurance Project Plan 

1.1 BACKGROUND 

The source of contamination for the Silos 1 and 2 Remediation Facility Project is the 
residues in Silos 1 and 2 subsequent to their transfer t o  the Transfer Tank Area (TTA). 
The goal of the Silos 1 and 2 Remediation Facility Project is to stabilize these residues into 
a stabilized product. Since the Silos 1 and 2 Remediation Facility Project involves wet 
mining or sluicing of material, water contacting the residues will also require sampling and 
analysis to evaluate treatment options. 
The Silos 1 and 2 material is transferred by adding water through a sluicing device and 
pumped as a slurry through the transfer line from the shielded TTA t o  the Silos 1 and 2 .  
Remediation Facility. The excess water used for sluicing will be recycled with the Silos 1 
and 2 Remediation Facility until the end of treatment operations. Excess water remaining 
after treatment will be sampled and analyzed for transfer t o  the Advanced Wastewater 
Treatment (AWWT) facility. The Silos 1 and 2 material will be stabilized and transported 
to the selected disposal facility. The SAP is developed using the data quality objective 
process recognized by the U.S. Environmental Protection Agency (EPA). The data quality 
objectives (DQOs) described in Document No. 624-P621-12, Data Quality Objectives will 
be followed to  the extent applicable for the Silos 1 and 2 Remediation Facility Project. 

1.2 

The purpose of this SAP is to  describe the sampling and analysis efforts associated with 
process control, and emission and discharge monitoring for the Silos 1 and 2 Remediation 
Facility. The goals of sampling efforts outlined in this are: 

(QAPP) (FD-1000). 

0 
SCOPE AND PURPOSE OF PLAN 

0 Collect sufficient data to maintain process control, thereby eliminating the need for 
repetitive analytical procedures, 

0 Ensure that the air emissions and wastewater are adequately characterized and meet 
environmental criteria for releases. 

Sampling and analysis requirements for treated Silos 1 and 2 material will be negotiated 
with the selected disposal facility(s) as part of the final waste stream acceptance process. 
These requirements will be documented in a Treated Waste WAC Demonstration Plan once 
they are finalized. 

1 
008178 
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1.3 ORGANIZATION OF PLAN 

This SAP and its implementation will comply with the FEMP Sitewide Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) QAPP (FD- 1 000) and 
applicable local, state, and federal regulatory requirements. 
Section 1 of this SAP describes project background and the purpose and scope of this 
Plan. Section 2 describes the DQOs and quality control (QC) associated with the sampling 
and analysis activities for the project. Section 3 describes the sampling media and 
sources, while Section 4 provides an overview of the field sampling procedures. Section 5 
discusses the appropriate documentation and record keeping related t o  sampling for the 
project, including chain-of-custody (COC) and records management, and Section 6 lists the 
references used in the preparation of this Plan. In addition to the text of this SAP, 
supporting technical information is provided in appendices to  this Plan, as listed below: 

Appendix A Advanced Wastewater Treatment Facility Acceptance Criteria 

Appendix B Summary of Analytical Procedures, Containers, Preservatives, 
and Holding Time Requirements for Project Samples 

The guidelines presented in the appendices relating to sample collection methods will be 
used in the development of detailed project procedures. Detailed sampling procedures will 
be prepared as part of the operational procedures associated with operations. 

2 000179 
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0 2.0 DQOs AND QC 

This section provides an overview of the DQOs and QC elements associated with the 
sampling and analysis efforts. The treatment process has been designed t o  be flexible 
enough to  handle variable feeds, and based on treatability study results, field screening for 
percentage of solids and pH provides sufficient information to  make chemical or dry 
additive dosing decisions. However, to  quantify the radium-226 levels to ensure 
compliance with disposal facility's WAC, definitive measurements will be required until in- 
line instrumentation can be baselined reliable. Initially, a sample will be collected and 
analyzed for every batch until process control can be established. At the point where 
process control is established (i.e., in-line radiation detection equipment provides 
consistent radiological signature compared to definitive results), the definitive sampling 
frequency will be reduced in accordance with ALARA principles. 

2.1 

As defined by EPA, DQOs are qualitative and quantitative statements developed to specify 
the quality of data from field and laboratory data collection activities needed to support 
specific decisions. The DQOs describe the required quality level of data needed, why the 
data are needed, and how the data will be used t o  support process operations. DQOs also 
ensure that the data collected are of sufficient quality and quantity for the data user's 
application. The DQOs outlined for the Accelerated Waste Retrieval (AWR) Project in 
Document No. 624-P621-12, Data Quality Objectives, will be followed to the extent 
applicable. The quantity of samples expected to  verify process control and subsequently 
verify waste acceptance are presented in Table 1 located in Section 3. 

2.1 .I Slurry Receipt Tanks 

Screening level data will be used to  make treatment decisions at various points throughout 
the process. Screening level data will be used to  make decisions regarding the amount of 
flocculation and/or stabilization chemicals to add, as well as determining percentage of 
solids to estimate the mass flow of slurry during the transfer of slurry from the slurry 
receipt tanks to  the clarifier. 
During the treatment process, representative samples are needed for each batch in 
sufficient time to adjust f low rates, chemical dosing, etc. This is the primary reason 
screening level analyses have been selected over definitive data analyses that would 
require off-site laboratory testing. These screening level data points will be collected in 
accordance with the Fernald QAPP. 

2.1.2 Slurry Feed Tanks 

Definitive data will be required for comparison to  the disposal facility WAC. Based on 
preliminary indications, radium-226 analysis will be the only parameter subject to  definitive 
data analysis. Screening level data will also be used to validate the mass flow meters by 
means of a percent solids analysis. The Fernald QAPP will be the governing protocol for 
this sampling event. 

2.1.3 Wastewater 

Definitive data from an off-site laboratory will be used in determining whether wastewater 
is acceptable for transfer to  the AWWT facility. Typical sources of wastewater on the 

DQOs AND INTENDED USE OF ACQUIRED DATA 

0 

0 
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@ Silos 1 and 2 Remediation Facility project include excess water from processing, 
condensate drains, fire suppression water. The laboratory will then perform a two-step 
confirmation process. The laboratory will first determine whether the radionuclide criteria 
are met, and if so met, will then conduct the metals and general chemistry analyses. A 
summary of analytical procedures, containers, preservatives, and holding time 
requirements for wastewater samples is provided in Appendix B of this SAP. 
Representative samples are needed from each batch of wastewater in sufficient time prior 
to  planned discharge. This time frame must allow field screening, sample packaging, and 
shipment to  the laboratory for analysis, data receipt and reporting, etc., as required, to 
determine that the AWWT facility's waste acceptance criteria (WAC) are met. The 
transfer of wastewater to  the FEMP AWWT facility cannot occur until the approval of 
AWWT Operations is obtained. 
The WAC for transfer of wastewater to the AWWT facility is provided in Appendix A of 
this SAP. 

2.1.4 Air Emissions 

Air emissions associated with the Silos 1 and 2 Remediation Facility Project must meet 
applicable DOE and EPA environmental regulations. Air emissions from the building's 
heating, ventilation , and air conditioning (HVAC) system stack will be monitored t o  ensure 
that appropriate air emission standards are not exceeded for radon or particulate. 
Monitoring the radon concentrations in the HVAC stack is required to  demonstrate 
compliance with requirements for on-site and off-site concentrations. Monitoring the 
particulate emissions in the HVAC stack using an isokinetic sampler [supplemented by 
Contract Services Laboratory (CSL) analyses of filter paper composites] is required to 
demonstrate compliance with the dose limit in Title 40 of the Code of Federal Regulations 
(CFR) Part 61, Subpart H. Emissions from the HVAC stack will also be monitored for 
compliance with other applicable emissions standards. The monitors used for this 
sampling (both radon and particulate emissions) are described in Section 4 of this SAP. 
As stated, monitoring of particulate emissions will be conducted using an isokinetic 
sampler in the HVAC stack. The filter from the continuous monitor will be changed every 
2 weeks or monthly if it can be shown that there is no significant buildup of particulates. 
Also, the monitor will be inspected when the filter is changed. These filter papers will 
then be analyzed using the methods identified in Appendix B of this Plan to  confirm data 
from the monitor, as well as to  document compliance with 40 CFR 61. In addition, 
semiannual composites of these filters will be analyzed, with resulting data used in the 
calculation of the total effective dose equivalent. This value is combined with the dose 
values from other Fluor Fernald activities at the FEMP site to  demonstrate compliance with 
40 CFR 61 and DOE Order 5400.5. The semiannual composites will also be analyzed for 
lead to demonstrate compliance with Ohio Administrative Code 3745-31 -05(A)(3), "Permit 
to  Install New Sources of Pollution." 
Air emissions from the process ventilation system will be treated using the existing Radon 
Control System. Sampling and analysis pertinent t o  this system is addressed in the 
Accelerated Waste Retrieval SAP. 
The continuous air monitoring systems, as later described in Sections 3 and 4 of this SAP, 
are used to assess HVAC system operations and process control, as well as to  signal any 
need for corrective actions to  prevent on-site or public exposures t o  air emissions 

0 
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exceeding established limits. These monitoring systems will have alarms that are preset to 
provide timely warnings to operations staff. Mitigation measures and corrective actions 
will be implemented accordingly. In the same sense, if the radon concentrations do not 
exceed the preset alarm level for the stack monitors, then the HVAC system is functioning 
within limits and no mitigative actions are required. 

2.2 ELEMENTS OF QC 

This section presents QC requirements relevant to  the analysis of slurry, wastewater, 
stabilized product, and air emission samples that shall be followed during analytical 
activities producing definitive data (i.e., data not measured using on-site instruments) for 
the project. The purpose of these requirements is to  produce data of known quality that 
satisfy the project's DQOs and that meet or exceed the requirements of the standard 
methods of analysis. These requirements provide a mechanism for ongoing control and 
evaluation of data quality measurements. 
QC samples [e.g., blanks and laboratory control samples (LCSs)] will be included in the 
preparation batch with the field samples. The preparation batch is a number of samples 
(not to  exceed 20) that are similar in composition and that are extracted or digested at the 
same time and with the same lot of reagents. The identity of each preparation batch will 
be unambiguously reported with the analyses so that a reviewer can identify the QC 
samples and the associated slurry, wastewater, stabilized product, or air emission sample. 
The type of QC samples used for spiking will include the analytes of interest. Additional 
QC samples may be added to  those required by the method to  ensure accurate and precise 

Field QC Samples 0 data. 2.2.1 

2.2.1.1 Field Duplicate 

A field duplicate sample is a second sample collected at the same location as the original 
sample. Duplicate sample results are used to  assess precision, including variability 
associated with both the laboratory analysis and the sample collection process. Duplicate 
samples are collected simultaneously or in immediate succession, using identical recovery 
techniques, and treated in an identical manner during storage, transportation, and analysis. 
Field duplicates shall be collected and analyzed for 1 0  percent of the samples per matrix. 
The sample containers will be assigned a control number so that they cannot be identified 
(blind duplicate) as duplicate samples by laboratory personnel performing the analysis. 

2.2.2 Laboratory QC Samples 

2.2.2.1 Laboratory Control Sample 

An LCS is an aliquot of a contaminant-free matrix fortified (spiked) with a known 
concentration of compound. Samples shall have an LCS spiked with all appropriate 
analytes of interest. An LCS shall be prepared and analyzed with each batch of samples. 
The LCS is subjected to  the entire analytical procedure to evaluate method performance. 
Percent recovery determinations from these control samples shall be monitored to  provide 
a continuous measure of each method's accuracy. 
When an analyte in an LCS is outside the acceptable recovery limit, corrective action must 
be performed. After the system problems have been resolved and system control has 

5 000182 
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been reestablished, samples in the analytical batch will be reanalyzed. When an analyte in 
an LCS exceeds the upper or lower control limits and no corrective action is performed, an 
appropriate validation flag shall be applied to  affected results. 

2.2.2.2 Internal Standards 

Internal Standards (ISs) are measured amounts of certain compounds added prior to 
analysis of samples. These standards are used in an IS calibration method t o  correct 
sample results by columns injection losses or viscosity effects. ISs shall be added to 
environmental samples, controls, and blanks in accordance with method requirements. 
When the IS results are outside the acceptance limits, corrective action must be 
performed. If corrective actions are not performed, then an appropriate validation flag 
shall be applied to  the sample results. 

2.2.2.3 Method Blank 

A method blank is defined as a laboratory-demonstrated, analyte-free matrix that is carried 
through the entire analytical procedure. A method blank is prepared and analyzed for each 
batch of samples for applicable parameters. The method blank is used to  determine the 
level of laboratory background contamination. Unfavorable method blank results render 
associated data suspect and require corrective action and/or data qualification. 
The presence of analytes in a method blank at concentrations greater than the practical 
quantification limit indicates a need for corrective action. Corrective actions shall be 
performed to  eliminate the source of contamination prior to proceeding with analyses. No 
analytical data will be corrected for the presence of analytes in blanks. When an analyte is 
detected in the blank and in the associated samples and corrective actions are not 
necessary, an appropriate validation flag shall be applied to the sample results. 

2.2.2.4 Matrix Spike/ Matrix Duplicate 

An aliquot of a matrix (e.g., water) is fortified, or spiked, with a known concentration of 
target compounds. The spike solution will consist of the same compounds used for the 
LCS. The matrix spike (MS) is subjected to the entire analytical procedure to  indicate 
accuracy of the method for the matrix by measuring the percent recovery. A matrix 
duplicate (MD) is subjected to  the entire analytical procedure as an unspiked duplicate 
aliquot of the original sample. The MD results are compared to  the original sample results 
to  measure precision of the analytical process. These samples are also used to  assess 
matrix interference effects on the method, as well as to  evaluate instrument performance. 
MS/MD shall be analyzed for each analytical batch to  maintain continuous surveillance of 
acceptable method performance. 

2.2.3 Analytical Methods 

Analysis of the slurry, wastewater and air emission samples shall comply with methods 
approved or recognized by EPA and/or other regulatory agencies. The analytical methods 
for the slurry, wastewater, and air emission samples are identified in Appendix 5 per the 
Fernald QAPP. 
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Sample Analyses Giaded Sample QC Verification 
Location Performed Approach Frequency 

* 3.0 SAMPLING MEDIA AND SOURCES 

Slurry, wastewater, and air emission samples will be collected and analyzed as part of the 
project. This section describes these samples and their respective sources. Section 4 and 
related appendices of this SAP provide details regarding the respective guidelines used for 
sample collection and methods of analysis for the slurry, wastewater, stabilized product, 
and air emission samples for the project. 

Sample collection and analysis will be performed using a graded approach because of the 
radiological hazards associated with the Silos 1 and 2 material. During initial process 
operations, samples will be taken on a relatively frequent basis, and once stable process 
control has been achieved, sampling frequency will be decreased. During initial startup 
and following upset conditions, all slurry batches will be sampled and analyzed. Once 
stable process conditions are achieved for at least three days of operation (approximately 
90 batches), the sampling frequency will be reduced. Screening-level and definitive data 
will be used to  verify process instrument readings. When it is demonstrated that process 
instruments provide accurate and reliable measurements of process conditions (after 
approximately 2 weeks), sample frequencies are further reduced to maintain ALARA 
concepts. If it is determined that an instrument is no longer providing accurate 
measurements, this would be considered an upset condition, followed by increased 
sampling. This graded approach is presented in Table 1, Sampling and Analysis. 

Initial slurry percent solids and pH will be determined to  set the process to a prescribed 
recipe. While not a typical QC hold point, a sample is drawn and analyzed to  provide data 
on the initial conditions. @ 
Likewise, the composition of the intermediate slurry feed is needed so that the recipe can 
be adjusted to  ensure that the final product will meet all of the process objectives. Slurry 
feed material is tested to verify the percent solids content and radium-226 content. 

Testing and calibration of the additive measurement equipment is also necessary to  ensure 
that the amount of material added to  the process as prescribed by the recipe is accurate. 
For this purpose, provisions have been made to  randomly sample the final product during 
container filling operations. 

3.1 SLURRY 

The slurry matrix consists of K-65 solid residues, BentoGrout@, and water. The slurry will 
be sampled in t w o  locations within the facility: the Slurry Receipt Tank sampling loop and 
the Slurry Feed Tank sampling loop. In the Slurry Receipt Tank sampling loop slurry 
samples will be collected with solids concentrations ranging from 5-1 5 weight percent 
where as the Slurry Feed Tank sampling loop will have solids concentrations ranging from 
20-40 weight percent solids. 
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% solids 
PH 

% solids 
Radium-226 

Slurry 
Receipt 
Tank 
Sampling 
Loop 
Slurry 
Feed 
Tank 
Sampling 
Loop 
Product 
Mixer Fill 
Chute 

Startup/Upset 1 samplehan k 

Initial Control 1 sample/day 
Verified Control 1 sample/week 

Startup/Upset 1 samplehank 
Initial Control 1 sample/day 
Verified Control 1 sample/week 

StartuplUpset 
Initial Control 

% solids 
Radium-226 

1 sample/batch 
1 sample/l5 

TCLP Lead 
Verified Control 

I batches I 

batches 

sample/30 

FE-PMP-13-l000A/B/C 
(flow) 
DE-TNK-13-l000A/B/C 
(density) 

AE-PMP-16-1001 A/B/C 
(flow /d en sit y ) 

(radiation) 
AE-TNK-16-l000A/B/C 

Treatability Test Results 
Waste Acceptance 
Criteria 

3.2 WASTEWATER 

Water will be used to hydraulically transport silo residues from the TTA into the Silos 1 
and 2 Remediation Facility. During the treatment process, the slurry will be thickened in a 
clarifier. The resulting clarifier overflow water will be collected and recycled for further 
sluicing operations. Following treatment operations the remaining water will require 
disposal. The AWWT facility has been identified as the primary treatment facility for this 
waste stream. Wastewater samples will be collected from a sampling system located 
adjacent t o  the Sluice/Flush Water and Supernatant Tanks. If attainment of the AWWT 
facility’s WAC is not initially feasible, pre-treatment may be required followed by 
resampling to  verify attainment of the AWWT WAC. 

3.3 AIR EMISSIONS 

Air emissions from the Silos 1 and 2 Remediation Facility are controlled using a ventilation 
system that ensures that air flow is from uncontaminated areas through potentially 
contaminated areas t o  the HVAC stack. To ensure compliance with the regulations listed 
in Section 2.1.5, air emissions will be monitored continuously using a continuous emission 
monitor. 
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e 4.0 SAMPLING AND ANALYTICAL METHODS 

Representative samples must be collected to  appropriately characterize process slurry, 
wastewater, stabilized product, and air emissions from the project in accordance with this 
SAP. Collection, handling, and shipment of samples will be performed according to  project 
procedures, as low as reasonably achievable (ALARA) practices, and applicable U.S. 
Department of Transportation (DOT) shipping guidelines. 

4.1 SLURRY 

To ensure that representative samples are collected, each tank system is continuously 
agitated, normally at two  to three tank volume turnovers a minute to  maintain solids 
suspension. 
Prior to  sample collection, the slurry samgling loop will be pumped to ensure that at least 
one-line volume of material has been removed from the sampling loop piping prior to 
collection of a sample. Following the initial sampling loop purge, slurry will be recirculated 
through the sampling loop until the desired sample volume has been collected. 
Slurry samples will be collected from specially designed samplers with hardened 
construction. These sampling systems have been designed specifically for abrasive solids 
applications and consist of a pneumatically operated piston that retrieves small aliquots 
(e.g., 5- t o  25-mL) from each cycle depending on sample volume requirements. 
Depending on the nature of the analysis, multiple piston cycles will be required to  retrieve 
sufficient sample material. Typically sample collection will last approximately one minute. a 4.1.1 Sample Collection and Field-Screening 

- 
Slurry samples will be collected using a dedicated in-line sampler for each sampling loop. 
The in-line samplers will be contained within glove boxes to  eliminate radon emissions 
during sample handling. Samples will be collected in a polyethylene bottles. Following 
sample collection, the sample containers will be detached from the in-line sampler and 
sealed with a lid. The filled sample container will be transferred out of the sampling glove 
box to an analysis glove box located in the sampling area. 
In the analysis glove box, a small aliquot of slurry will be used t o  test for the mixture's 
percentage of solids using a microwave analyzer. The remaining unused slurry mixture will 
be analyzed using a pH probe to  estimate solution pH. In the Slurry Feed Tank sampling 
loop, additional sample volume, approximately 100 mL, will be collected for gamma 
spectroscopy analysis. The intent of the gamma spectroscopy analysis is to quantify the 
level of radium-226 in the slurry and confirm the accuracy of the in-line radiation detector. 

4.1.2 Analytical Methods 

Samples offered for gamma spectroscopy will be analyzed using high-resolution gamma 
spectrometry with a large, sensitive germanium detector system. This system will use a 
multichannel analyzer and sophisticated software to  identify the energy of specific gamma 
peaks and quantify the concentrations of  radionuclides (e.g., protactinium-23 1 , radium- 
226, thorium-228, thorium-230, thorium-232, uranium-234, and uranium-235). This 
system will be calibrated in accordance with applicable standards using a weighted mean 
methodology and will have sufficient sensitivity and accuracy t o  measure the 
concentration of radium-226 in activity concentrations ranging from 35,000 to over 
300,000 pCi/g. Since the quantity of radium-226 in the slurry is abundant, the sample 

. 
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size and count time can be reduced to minimize exposures to  analysis technicians. 
Preliminary calculations have identified a sample size of approximately 100 mL and a count 
time of 10-25 minutes. Results from these analyses will be used to  make decisions on 
the dry additive quantities required for solidification and attainment of disposal facility‘s 
WAC. 

4.2 WASTEWATER 

The design of the sampling loop for the Sluice/Flush Water and Supernatant Tanks 
facilitates the collection of wastewater samples. Each tank is considered a batch release 
and will be circulated or agitated, as required, to  ensure a representative sample of tank 
contents. 
To ensure a representative wastewater sample is collected from the tanks, the tank 
volume will be agitated for at least 1 hour t o  ensure uniform suspension of settled solids, 
if present. In addition to  agitation, the sampling loop will be purge with a t  least one line 
volume of agitated tank contents. This one line volume will include water held in the 
piping from the individual tank to the sampling port. 

4.2.1 Sample Collection and Field-Screening 

Wastewater samples will be collected from glove box sampling stations located on the 
recirculation loop of the Sluice/Flush Water and Supernatant Tanks. The wastewater 
sampler will consist of a purgeable flow through design similar to  a Dopak DPM Process 
Sampler. The DPM type sampler has ability to  purge the sample point ensuring optimal 
retrieval of a representative and contamination free sample. The DPM type sampler in 
system purge configuration allows product to  flow continuously through the sampler 
ensuring a fresh sample. 
For field screening of wastewater samples, the samples need t o  be properly collected and 
analyzed by gamma spectroscopy t o  determine the presence of specific radionuclides and, 
if present, determine the quantities for each nuclide present. Samples of wastewater 
(approximately 1 liter or less) will be collected in plastic (or glass) bottles. The outside of 
the bottles will be cleaned and bagged to  prevent cross contamination, and the bottles will 
be field-screened with a gamma spectroscopy system. This system will consist of a 
sodium iodide detector and a multichannel analyzer. Procedure Ga-01 -R of DOE’S 
Environmental Measurements Laboratory (EML) Procedures Manual, HASL-300, will be 
used for this screening analysis. Gamma spectrum analysis software will be used to  
estimate the concentration of predominant radionuclides present (e.g., radium-226, 
thorium-228, etc.). Samples passing the screening analyses should have a high probability 
of meeting the AWWT facility‘s WAC. 
In summary, those samples that are likely to  meet AWWT facility’s WAC (i.e., they pass 
the field screening) will be submitted to the laboratory for more definitive confirmatory 
analysis. Those samples that are likely not to  meet the WAC (i.e., they fail the field 
screening) may be used to plan further treatment of the wastewater. 

4.2.2 Analytical Methods 

Samples that pass the field screening evaluations are sent to  a laboratory for a more 
definitive determination using high-resolution gamma spectrometry analysis with a large, 
sensitive germanium detector system. This system will use a multichannel analyzer and 
sophisticated software t o  identify the energy of specific gamma peaks and quantify the 
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Parameter 

0 concentrations of radionuclides (e.g., protactinium-231, radium-226, thorium-228, 
thorium-230, thorium-232, uranium-234, and uranium-235). This system will be 
calibrated in accordance with applicable standards using a weighted mean methodology 
and will have sufficient sensitivity and accuracy to measure the concentration of the 
radionuclides in the wastewater samples to levels approximately one-half of the specified 
AWWT facility's WAC. 

Analytical Method' 

Both typical and alternative analytical methods, or approved equivalents, to be used by the 
laboratory are presented in Tables 4-1 and 4-2. 

Lead-21 0 
Polonium-21 0 
Protactinium-231 
Radium-226 

Thorium-228 
Radium-228 

Pb-0 1 -RC 
PO-0 1 -RC 
G-01 and A-01-R 
Ra-06-RC 
Th-01 -RC 

Thorium-232 
Uranium-234 

Uranium-238 
Uranium-235/-236 

L Thorium-230 I Th-01-RC 1 

U-02-RC 

Parameter Analytical Method' 

Gross alpha 
Gross beta 
Gamma isotopic 

080188 

A-01 -R 
B-0 1 -R 
Ga-01 -R 
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Table 4-3. Analytical Methods for Metals and General Chemistry Parameters 

'Test Methods for Evaluating Solid Waste PhysicaKhemicaI Methods, EPA Report Number SW-846 (EPA 
1998), specifies test methods and detection limits. 
2Methods for Chemical Analysis of Water and Wastes, EPA Report Number 600/4-79-020 (EPA 1979) 
specifies test methods and detection limits. 
3Parameter is required to  be monitored and reported in accordance with AWR Contract Technical Requirements 
Document, Document No. 4071 0-RP-0001, Feb. 3, 1999, Rev. 1. 

a 
4.3 AIR EMISSIONS 

HVAC stack air emissions will be sampled and continuously monitored to ensure that a 
representative composite particulate sample is obtained. The sampler will be inspected 
and the filter changed as described below. The air emissions will also be monitored for 
radon. 

4.3.1 Stack Monitoring 

The HVAC stack must be continuously monitored as required by the Clean Air Act 
regulations (40 CFR 61) and DOE Order 5400.5. The continuous monitor serves two  
functions: (1 )  to  collect a sample of the stack gas for measurement of the concentration of 
radon and (2) to  collect a representative sample of particulates to  assess the 
concentrations of other radionuclides and toxic chemicals (e.g., lead) present. An 
isokinetic sampler meeting American National Standards Institute N13.1-1999 is required 
t o  get a representative sample of particulates. The same sampling system will be used to 
collect the air sample for radon. 

In addition to  the real-time monitoring of particulate radioactivity and radon concentration, 
the filter paper sample is changed bi-weekly (or monthly, if justified by DQOs), and the 
monitor is inspected at that time. Approved DOE or EPA sampling and analytical methods 0 
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0 must be followed in the field and by the laboratory. Both typical and alternative analytical 
methods t o  be used by the laboratory are presented in Appendix B of this SAP. 
Further explanation relating to the use of field monitoring methods for radon and 
particulate emissions is provided below. Collection, handling, and shipment of samples 
will be performed according to approved project procedures, ALARA practices, and 
applicable DOT shipping guidelines. 

Radon concentrations in the building's air effluent will be measured in the HVAC stack. 
The type of monitor to be used will be a continuous monitor such as a Pylon CRM-1 Radon 
Measurement System, or equivalent. The Pylon monitor will have the capability to  draw in 
a sample of air from the stack and give a real-time measurement of the radon 
concentration present. 

For particulate monitoring of the building's air effluent, the sampler is a Ludlum Model 
177-62-1 Beta Monitor, or equivalent. The sampler will have the capability to  
continuously draw a sample from the stack, pass the sample through a filter paper, and 
continuously analyze the emissions from the particulate material collected. 
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5.0 DOCUMENTATION AND RECORD KEEPING 

This section provides information regarding the documentation and record keeping 
associated with the sampling efforts for the project. 

5.1 LOGBOOK 

A logbook shall be maintained and shall document the sampling activities associated with 
collecting wastewater and air emissions samples for the project. Logbooks will be bound 
with lined, consecutively numbered pages. Entries shall be made in permanent, 
waterproof black ink. No pages shall be removed from the logbook for any reasons. 
The following information shall be recorded inside the front cover of the logbook: 

0 Document control number 

0 Activity 

0 Telephone number 

Site contact 

The first five pages of the logbook will be reserved for a table of contents. Each page of 
the Table of Contents will be designated as such with "Table of Contents" written on the 
top center of each page. 
The following requirements must be followed when using a logbook: 

0 The date must be recorded at the top of each page. 

If data collection forms are specified by an activity-specific plan or procedure, the 
information need not be duplicated, but forms must be referenced in the logbook. 

0 All changes must be made with a single line through the deletion. Changes must be 
initialed and dated. 

0 A diagonal line must be drawn through any space left at the bottom of each page. 

0 The bottom of each page shall be signed by the author. 

0 Do not remove any pages from the logbook. 

When relinquishing your logbook to another individual, you must record a statement 
below your last entry indicating who will be receiving the logbook. Sign and date this 
statement. 

Entries into the field logbook shall be preceded with the time (written in military units) of 
the observation. The time should be recorded frequently and at the point of events or 
measurements that  are critical to the activity being logged. 

14 



4 8 2 3 Operations Sampling and Analysis Plan, Rev. A 
Silos 1 and 2 Remediation Facility Project, FEMP 

Aoril 3, 2003 

Events and observations that should be recorded include, but are not limited to: 

Deviations from procedures outlined in any governing documents. Also record the 
reason for any noted deviation. 

0 Problems, downtime, or delays. 

0 Upgrade or downgrade of personal protective equipment. 

0 All equipment models and serial numbers used for that day's activities. 

0 All team members and visitors. 

0 Actual and background readings of health and safety monitoring equipment. 

0 Identification of equipment used, including property and/or serial identification 
numbers. 

0 Start and end times of work performed at sampling locations. 

0 Decontamination times and methods. 

When samples are collected, the following should be recorded: 

0 Sample location 

@ 0 Sample number 

0 Sample methodology 

0 Sample description 

0 Sample collector 

0 Sample type 

0 Sample analyses requested 

0 Sample preservation and confirmation 

0 

0 

0 COC number 

0 

Manufacturer and lot number of preservatives 

QC sample numbers and types 

Name and individual to  whom samples are relinquished. 
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5.2 SAMPLE CONTAINER LABELING 

Each sample will be labeled, chemically preserved (if required), sealed immediately after 
collection, and placed on ice or refrigerated (if required). To minimize handling of sample 
labels, labels will be completed prior to sample collection. The sample container label will 
be filled in using waterproof ink and will be firmly affixed to the sample containers and 
protected by clear tape. 
At a minimum, each sample will have a sample label or tag containing the information in 
the following list: 

0 Project name, 

0 Sample identification, 

0 Date of sample collection, 

- 0 Time of sample collection, 

0 Analyses to  be performed, 

0 Preservatives, and 

0 Initials of individual collecting the sample. 

@ 5.3 SAMPLE PACKAGING AND SHIPPING 

For samples requiring off-site shipment for analysis, samples will be placed in a sturdy ice 
chest. Each sample will be sealed in a plastic bag. The samples will be packed with 
shock-absorbent materials, such as bubble wrap, to  prevent movement of sample 
containers during transport. The ice chest will be packed with resealable, double-bagged 
ice packs and sealed with packaging tape. Custody seals will be affixed over the front and 
back of the ice chest lid to  prevent or indicate tampering. 
Samples and ice will be placed in a cooler along with the appropriate COC records. The 
COC sample log sheet(s) will be filled out in indelible ink, placed in a resealable plastic bag, 
and taped to  the inside lid of the cooler. Each collected sample fraction contained in the 
cooler will be specified on the COC records by the field sampling identification number. 
Sample containers will be packaged to  minimize potential breakage. Sample packaging for 
off-site laboratory shipping will meet DOT requirements. 
At least three bands of strapping tape will be wrapped completely around the laboratory- 
supplied cooler t o  secure the lid. The cooler will be sealed with evidence tape and labeled 
"Fragile" and "This End Up." The containers will be shipped t o  the laboratory for analysis 
in accordance with DOT regulations and procedures. Shipping air bills will be properly 
completed; copies will be retained and placed in the project file. 
Coolers will be of metal or rigid plastic construction, with sufficient structural strength to 
withstand repeated dropping from a 4-fOOt height without cracking. Coolers will be 
constructed to  provide insulation during shipment so that sample preservation with ice will 
be sufficient to  maintain the contents within the range of temperatures required by the 
QAPP for sample preservation. The inner liner of the cooler will be of a material (such as 
plastic) resistant to  damage by sample contents (including acidic or basic sample @ 
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preservatives) and will not result in sample contamination (e.g., due to  out-gassing of 
organic vapors from the plastic). 
Samples to  be shipped to  an off-site laboratory (i.e., CSL) will be packaged and shipped in 
a DOT-approved container, which is provided by the CSL for that purpose. Prior to  
packaging, shipping containers will be scanned by radiological control personnel to  ensure 
that the external surfaces of the containers are within DOE Order 5400.5 free release 
criteria. Assurance must be made that the container is shipped in accordance with DOT 
requirements. Material is considered radioactive by the DOT at 2 2 nCi/g. Any container 
exceeding the free release criteria limit will be rejected for shipment, and corrective 
measures will be taken before the samples are shipped. Samples will be shipped for 
overnight delivery. 

5.4 CHAIN-OF-CUSTODY 

The treatment facility operator will maintain COC records for all field and field QC samples. 
A sample is defined as being under a person's custody if any of the following conditions 
exist: 

0 It is in their possession. 

0 It is in their view, after being in their possession. 

0 It was in their possession and they locked it up. 

0 It is in a designated secure area (an area controlled and restricted t o  authorized 
individuals or those accompanied by authorized individuals). 

A COC record will be completed for every cooler containing fixed or on-site laboratory 
samples. The COC record will accompany every shipment of samples to  the laboratory to 
establish the documentation necessary to  trace sample possession from time of collection. 
The record will contain the following information: 

0 Sample or station identification number 

0 Signature of collector, sampler, or recorder 

0 Date and time of collection 

0 Place of coilection 

0 Sample matrix 

0 Type of preservative 

0 Number of containers making up the sample 

0 Analysis requested for sample 

0 COC serial numbers 

17 
008194 



4 8 2 Operations Sampling and Analysis Plan, Rev. A 
Silos 1 and 2 Remediation Facility Project, FEMP 

ADril 3. 2003 

0 Additional notes pertaining to suspected high contaminant concentrations 

0 Bill of lading or transporter tracking number (if applicable) 

Signatures of persons involved in COC 

Inclusive timeddates of possession. 

Samples will be accompanied by COC records. When transferring the samples, individuals 
relinquishing and receiving the samples will sign, date, and note the time on the COC 
record. The Project Sample Manager will notify the laboratory coordinator when samples 
are shipped to  the off-site laboratory for analysis. 
All sample containers shall be sealed in a manner that shall prevent or detect tampering if 
it occurs. In no case shall tape be used to  seal sample containers. Samples shall not be 
packaged with activated carbon unless prior approval is obtained from the client. 
COC documentation will be prepared and maintained in accordance with procedure EW- 
0002, "Chain of Custody/Request of Analysis Record for Sample Control." 
If samples are known t o  require rapid turnaround because of project time constraints or 
analytical concerns (e.g., extraction time or sample retention period limitations), then the 
person completing the COC record will note these constraints in the remarks section of the 
custody record. The relinquishing individual will record shipping data (e.g., air bill number, 
organization, time, and date) on the original COC record, which will be transported with 
the samples to the laboratory and retained in the laboratory's file. 

5.5 RECORDS STORAGE 

Sampling activities will be recorded in the field logbook, which will be maintained in the 
field office. Copies of COC forms, as well as analytical data from field-screening and from 
the laboratory, will be retained by project document control. 

5.6 ANALYTICAL DATA 

This section provides information related to  the required analytical laboratory 
documentation levels and analytical turnaround times for wastewater and slurry samples 
collected as part of the project. 

5.6.1 Slurry Samples 

For slurry samples, the laboratory is to provide a data package consistent with the quality 
assurance (QA)/QC requirements of the laboratory's approved QA Program. It is 
anticipated that a CSL will meet the FEMP-defined analytical level of "Analytical Support 
Level (ASL) E" (non-standardized protocols) for the parameters listed in Appendix B of this 
SAP. Field-screening will meet the FEMP-defined analytical level "ASL A," which provides 
qualitative field-analyses. Analytical laboratory audits will be conducted to  assess CSL 
performance. 

5.6.2 Wastewater Samples 

For wastewater samples, the laboratory is to  provide a data package consistent with the 
QA/QC requirements of the laboratory's approved QA Program. It is anticipated that a 
CSL will meet the FEMP-defined analytical level of "ASL E" (non-standardized protocols) 
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@ for the parameters listed in Appendix B of this SAP. Field-screening will meet the FEMP- 
defined analytical level "ASL A," which provides qualitative field-analyses. 
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0 Analytical laboratory audits will be conducted to assess CSL performance. Analytical 
turnaround times will vary upon request, depending on the specific time requirement for 
transferring wastewater from the project facilities to  the AWWT facility. If needed, a 48- 
hour turnaround time will be requested for analytical results. 

5.6.3 Air Emission Samples 

For radon process monitoring (both upstream and downstream of the carbon beds), this 
monitoring will meet the FEMP-defined analytical level "ASL A," which provides qualitative 
field analyses. The radon monitors will be calibrated in accordance with manufacturer's 
requirements and at the established frequencies that measurements of radon 
concentrations are recorded and reviewed at a frequency sufficient to  detect performance 
trends and/or situations requiring mitigation. Radon monitoring for the stack will also meet 
the FEMP-defined analytical level of "ASL E." 
For air emission monitoring, the isokinetic particulate filter sample is collected once every 
2 weeks (or a month if justified) for the analysis of long-lived alpha and beta emitters. The 
initial/ending sampling dates and times, sample volume, and stack flow for that period of 
time are recorded. 
The filter paper from the particulate stack monitor is essentially analyzed three times. The 
in-line monitor will meet the FEMP-defined analytical level of "ASL A, which provides 
qualitative field-analyses (for radionuclides only). The bi-weekly on-site or laboratory 
analysis will meet the FEMP-defined analytical level of "ASL E," and the semiannual 
composites are also considered "ASL E" (non-standardized protocols), subject to  @ concurrence by Fluor Fernald. 
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6.0 REFERENCES 

Table 6-1 provides a list of the applicable FEMP plans and procedures related to this SAP. 

Number 
EP-0005 
EP-00 1 0 
EW-0002 
EW-00 1 2 
EW-1021 
FD-1000 
PT-0005 
PT-0007 
PT-0009 
PT-00 1 4 
PT-00 1 8 
RP-0009 

RP-00 1 0 
RP-0017 

Table 6-1. List of  Referenced FEMP Plans and Procedures 
Title 

Controlling Wastewater Discharges into the FEMP Wastewater Treatment System 
Responding t o  Stack Monitoring Alarms 
Chain of Custody/Request of Analysis Record for Sample Control 
Tank/Sump Contents Removal 
Preparation of PWlD Report 
Sitewide CERCLA Quality Assurance Project Plan 
Packaging Low Level Radioactive Waste (LLRW) in Drums 
Packaging LLRW in Metal Boxes 
Collection of Contaminated Trash for Disposal 
FEMP Approved Packaging and Shipping Containers 
Preparation of Document for Offsite Shipment of Hazardous Materials 
Radiological Requirements for the Release of Materials at the Fernald 
Environmental Management Project 
Identification and Movement of Radioactive Materials 
Liquid Radioactive Standards Survey Requirements 

Other references used in the development of this SAP include: 
American Public Health Association, American Water Works Association, and Water 
Environment Federation, Standard Methods for the Examination of Water and Wastewater, 
20th Edition, 1998. 
American National Standards Institute, "Sampling And Monitoring Releases Of  Airborne 
Radioactive Substances From The Stacks And Ducts Of Nuclear Facilities", 1999, ANSI 

American Society of Testing and Materials, "Standard Practice for Generation of 
Environmental Data to  Waste Management Activities: Quality Assurance and Quality 
Control Planning and Implementation", 1992, ASTM D 5283-92. 
American Society of Testing and Materials, "Standard Practice for Generation of 
Environmental Data to Waste Management Activities: Development of Data Quality 
Objectives", 1995, ASTM D 5792-95. 
Code of Federal Regulations, Title 40, Part 61, Appendix B, "Method 1 14  - Test Methods 
for Measuring Radionuclide Emissions from Stationary Sources." 
U.S. Environmental Protection Agency, Methods for Chemical Analysis of Water and 
Wastes, EPA 600/4-79-020, 1979. 
U.S. Environmental Protection Agency, Prescribed Methods for Measurement of 
Radioactivity in Drinking Water, EPA-600/4-80-032, August 1 980. 
U.S. Environmental Protection Agency, "Determination of Lead-2 10 in Drinking Water, 
Method 909.0'' (May 1982) and "Determination of Polonium-210 in Drinking Water by 
Alpha Particle Counting, Method 91 2.0" (October 1983), EPA Region I Library Local Call 
Number 01 A0004860. 
U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods, 1 998, EPA SW-846. 

N13.1-1999. 
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APPENDIX A 
ADVANCED WASTEWATER TREATMENT FACILITY ACCEPTANCE 

CRITERIA 
0 
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AWWT Acceptance Criteria for the Project 
Parameter I Discharge Limit (pCi/L)' I 

Total suspended solids (TSSI 
1,000 ppm 

'Concentration calculated assuming flow of 7,200 gpd. 
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APPENDIX B 
SUMMARY OF ANALYTICAL PROCEDURES8 CONTAINERS, 

PRESERVATIVES, AND HOLDING TIME REQUIREMENTS FOR 
PROJECT SAMPLES 

000200 
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Summary of Analytical Procedures, Containers, Preservatives, and Holding Time Requirements for 
Slurry Samples 

'EPA or DOE procedures specify test  methods and detection limits. 
'Analyze as soon as possible following collection. 
3Sample aliquots will be collected from the 1 00-milliliter sample bottle removed from the sampler (i.e., only 
100-milliliters of slurry will be collected during any sampling event. 
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* 
Parameter 

Actinium-227 

Lead-2 1 0 

Polonium-21 0 

Analytical Holding Preservative ,Number/Type Containers 
Procedure’ Time Requirements Per Sample 
Ga-01 and 1 Year HN03 t o  pH < 2 I-Liter Plastic or Glass 

Pb-01 -RC 1 Year HN03 t o  pH < 2 I-Liter Plastic or Glass 

PO-01 -RC 1 Year HN03 t o  pH < 2 I-Li ter  Plastic or Glass 

A-0 1 -R 

1 Year 

1 Year 

1 Year 

HN03 t o  pH < 2 

HN03 t o  pH C 2 

HN03 t o  pH < 2 

1 Year HNO3 t o  pH < 2 I-Liter Plastic or Glass 

Cadmium 

Chromium 

601 OB 6 Months HNO3 t o  pH c 2 I-Liter Plastic or Glass’ 

601 OB 6 Months HN03 t o  pH c 2 I-Liter Plastic or Glass’ 

Mercury 

Selenium 

Silver 

7470A 28 Days HN03 t o  pH C 2 I-Li ter  Plastic or Glass’ 

601 OB 6 Months HN03 t o  pH c 2 I-Li ter  Plastic or Glass’ 

601 OB 6 Months HN03 t o  pH C 2 I-Liter Plastic or Glass’ 

Total suspended 
solids (TSSI 

160.2 Cool t o  4OC 1 100-mL Plastic or Glass 

6 Months Cool to  4OC, 1 100-mL Plastic or Glass 

H N 0 3 t o p H  C 2 

I protactinium-231 Ga-01 and 
A-0 1 -R I HN03 to pH 

1 Year I -L i ter  Plastic or Glass 

I-Liter Plastic or Glass 

I-Liter Plastic or Glass 

I -L i ter  Plastic or Glass 

I Radium-226 Ra-06-RC 

1 Radium-228 Th-01 -RC 

I Thorium-228 

I Thorium-230 Th-01 -RC 

I Thorium-232 i I I 
I uranium-234 I 
I Uranium-235/-236 I U-02-RC 

I Uranium-238 I 
~~~~~ 1 Gross alpha I A-01-R I 1 Year I HNO3 t o  pH c 2 I-Liter Plastic or Glass 1 

I Gross beta I B-01-R 1 1 Year I HN03 t o  pH C 2 I I-Liter Plastic or Glass I 
I Gamma isotopic I Ga-01-R 1 1 Year I HN03 t o  pH C 2 I I-Liter Plastic or Glass I 
I Arsenic I 6010B I 6 Months I HN03 t o  pH c 2 I I-Liter Plastic or Glass I 
I Barium I 6010B I 6 Months 1 HN03 t o  pH c 2 I I-Li ter  Plastic or Glass’ I 

I Iron I 6010B I 6 Months I HNO3 t o  DH < 2 I I-Li ter  Plastic or Glass’ I 
1 Lead I 6010B 1 6 Months I HN03 t o  pH < 2 I I -L i ter  Plastic or Glass’ I 

I Chloride I 325.1 I 7 Days I None Required. 1 50-mL Plastic or Glass I 
I Nitrate I 352.1 I 2 4  Hours I Cool t o  4OC I 1 100-mL Plastic or Glass I 

130.1 Carbonate 
(Hardness) 
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Parameter Analytical Holding 

Sulfate 375.1 7 Days 
Procedure' Time 

Preservative Number/T;ype Containers 
Requirements .Per Sample 

Cool to 4OC 1 50-mL Plastic or Glass 
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Parameter Analytical Procedure' Holding Time Preservativ.e 
.Requirements 

Radium-226 Ga-01-R and A-01-R 1 Year None 

Lead 131 1/6010B2 180 days2 None 

Number/Type 
Containers Per 

- Sample 
1 -polyethylene 
bottle 
1 -polyethylene 
bottle 
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Parameter Analytical Method' 

Lead 
Actinium-227 
Lead-2 1 0 

Polonium-21 0 

7000A' 
G-01 3 

Pb-01 -RC3 
Po-02-RC3 

Protactinium-231 
Radium-226 
Thorium-230 

B- 6 

G-0 1 3 

Ra-02-RC3 
Th-01 -RC3 

Parameter 
Gross alpha 
Gross beta 
Gamma spectrometry 

Analytical Method' 
A-01 - R ~  
Ba-0 1 -R2 
Ga-01 -R2 



I I 
ABBREVIATIONS VALVE SYMBOLS PIPING SPECIALTY ITEMS 

Y-TYPE STSAINER 
SYSTEM NUMBERING MISCELLANEOUS 

AG 
PSHRAE 

ATM 
B/L 
BTL 
BAD 
BYP 
cc 
ccw 
CFM 
CHR 
CL 
co 
CONN 
csc 
cso 
CTR 
cw 
D I P  
ocs 
DES 
OIA 
DP 
ORN 
OT 
9WS 
<E! 
EA 
EL 
ESC 
(F)  
FP 
FLC 
FOB 
FOF 
FOT 
FRL 
FRP 
FT 
FV 
GAL 
GO 
GPM 
CR 
?IC 
HDR 
HEPA 
1 9  
'1OA 
H' 
HPT 
H i  
Y Z  
IA 
ISBL 
L 
LG 
LB 
LF 
LPT 
M A X  
MIN 
MOV 
MTL 
MW 
NNF 
NOZ 
o/c 
010 
OP 
OSBL 
OVHO 
PH 
PLC 
PLCS 
POS 
PRESS 
PSIG 
PV 
( R )  

RTO 
S I S  
SA 
sc 
SCFM 
SCH 
so 
SC 
51s 
so 
S? 
ss 
STD 
I I C  
T / T  
TA 
TDH 
TEMP 
THRO 
TL 
TSO 
TTA 
TYP 
UG 
V 
VAC 
VB 
VNT 
W 
W/ 
w/o 

REao 

O'EN CLOSE? 
W GATE H 

ABOVE GROUND 
AMER!CAV SOCIETY OF dEATING. REFRIGERATION, 
W5 &R CONDITIONING ENGINEERS 
ATMOSPHERE 
BATTERY LIMIT 

(SEE "EOUIWENT NUMBER IDENTIFIC4TION." N O 0 0 3  
FIClLlTlES 

REMEDlATlOk BUILDING 
PRODUCT HANDLING N D  STORbGE FACILITY 
WASTE NOT USED RETRIEVX CACILITIES 

WAREHOUSE FACILITIES 
MISCELLANEOUS FACILITIES-SITE 
NOT USED 
NOT USEO 
NOT USED 
NOT USED 

4 8 2 3  e CONE STRPINEi 
00 
0: 
02 
03 
04 
05 
06 
07 
08 
09 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
2: 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
59 

50 
51 
52  
53 
5A 
55 
56 
57 
58 
59 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

70 
71 
72  
73  
74 
75 
76 
77 
78 
79 

80 
81 
82  
83  
8 4  

86 
87 
88 
8 9  

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

a5  

w GLOaE n POINT 0' CHANGE 
IN LINE CLASS OR 
!NSVLATION REOUIREUENT BOTTOU TWGEN7 LINE 

BREATHING AIR DISCONNECT 
BYPASS 
CHEMICAL CLEANOUT 
COUNTER CLOCKWISE 

@-I DUPLEX STRAINES Ew NEEOLE R( 

m PLUG . KU 
BASKET STRAINER 

0 EXPANSION JOINT 

B 0 U N 0 AR Y 

PACKAGED EOUPMENT LIMITS 

CUBIC FEET PER MINUTE 
CURLER 
CENTERLINE 
CLEANOUT 

RETREVPL 
NOT USEO 
NOT USED 
TRANSFER TANK SYSTEM 

NO7 TTA WASTE USED 
RETRIEVAL SYSlEM 

m PINCH n 
CONNECTION 
CAR SEAL CLOSED 
CAR SEAL OPEN 

SUPPLY OR TRWSFER AIR 
FLOW DIRECTION FLEXIBLE CONNECTOR 1x1 BUTTERFLY # + I  

Lh ANGLE 'r EXHAUST OR TRANSFER AIR 
FLOW DIRECTION 

CENTER 
CLOCKWISE 
DIFFERENTIAL PRESSURE &2 GATE/CISC DIVERTES 
DISTRIBU'EC CONTROL SYSTEM 
DESIGN 
OllUlETEK 
OESIGN PRESSUSE 
DRAIN 
3ESlGN TEMPEiiAiURE 
DRAWIIK 
EXISTIY; 
EXHAUST Ai? 
ELEVATIOS 

RETURN AIR FLOW 
DIRECTION & OIVEQTER FliTER 

PAGE CONNECTOR 
FILTER-RECJLATOR-iUBRlCATOR 

TRAP 

PLILSPXlN DWMFENZP 

CDNTANER HWDLING 
CONTNNER RECEIPT b&D PREPARATlON SYSTEN 
CON7IU"IER FILLING SYSTEM 
CONiAIYER SHIPPIkG SYSTEN 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

PAGE CONNECT50 

PAGE CONNECTOS 
BIClREC7ONAL iLOW 

EMESGENCY S-lbTOOWN 
FURNISHED 
FULL PO81 
FLANGE 

BATTERY LIMITS 
I ? I  KNIFE GATE - IN-LINE SILENCER FLAT ON BOTTOM 

FACE OF FLANGE 
FLAT ON TOP 
FILTER REGULATOR/LUBRICATOR 
FIBERGLASS REINFORCE0 PLASTIC 
FEET 
FULL VACUUM 
GALLON 
GEAR OPERATED 
GALLONS PER MINUTE 
GRADE 
HOSE CONNECTION 
HEADER 

ROTARY VALVE @ 
VENT SILENCER B SEAL WATER COMPONENTS 

BACKFLOW PREVENTOR 

BFP 

VALVE POSITIONS 
U W E S  *E(D CHEUIC&S 

COMPRESSED AIR SYSTEM 
BREATHING AIR SYSTEM 
NOT USED 
NOT USEO 
PRODUCT ADDITIVE SYSTEM 
NOT USED 
NOT USED 
NOT USED 
NOT USEO 
NOT USED 

1 RS ' REMOVABLE SPOOL 

NOZZLE IDENTIFICATION 

A - 10 '  

T I L N O Z Z L E  SIZE (INCHES) 

I NOZZLE IOENTIFIER- 
( W O W  VESSEL O A i A  SHEET) 

/vvL FLEXIBLE HOSE NQRMAL POSITIONS ALL VALVES 

NO-INDICATES NORMALLY OPEN 
NC-INDICATES NORMALLY CLOSE0 HlW-EFFCIENCY PARTICULATE AIR 

HAND HOLE 
HAND/OFFIALITOMAilC 

U C K E O  POSTIONS ALL VALVES 

LO-INDICATES LOCI(EO OPEN 
LC-INDICATES LOCKED CLOSEC A VENT COVER HORSE POWER 

HIGH POINT 
HEIGHT 
HERTZ 
INSTRUMihiT AIR 
INSIDE BATTERY LIMITS 
LENGTH 
LEVEL GUAGE 
POUND 
LOW PRESSURE 
LOW P O I V  
UAMMLlM 
MIMMUM 
MOTOR OPERATED VALVE 
MATERIAL 
MPNWAY 
NORMALLY NO FLOW 
NOZZLE 
OPEN/CLOSE 
ON/OFF 
OUTPUT 
OUTSIDE BATTERY LIMITS 
OVERl4EbIl 
PHASE 

IN-LINE MIXER FAIL POSITIONS ALL V e L y l s  

FO-INDICATES 'AIL OPEk 
FC-INDICATES FAIL CLOSED 
FL-INDICATES FAIL LAST POSITION 
FI- INDICATES FAIL INDETERMINATE 1 BACK OkPFT OAMPES 

VALVE ACTUATORS DRAWING TITLE REF DWG No. 

NOD02 INSTRUUENTATION SICHI GLASS 

6 BOOSTER AIR FITTING NOD03 EOUPMENT IN0 UISCELLANEOUS 

DIGITAL ? PRESSURE 
DIPPHRAGM FUNNEL 

$$ SPFETY SHOWER 
SOLENOID 7 DIPPHRAGM VALVE IDENTIFICATION 

w 
UA-JJ-KKKK 
T T T  T HANDWHEEL SPRHC 0 CARTRIDGE FILTER I SYSTEM NUMBER 

LINE IDENTIFICATION 
11-JJZZZZ-M-NNN-00-TT 

(bSE ONLY IF REQURED) 
MATERIAL SPEClFlCAilON 
PIPE SIZE (INCHES) 
LINE SEQUENCE NUMBER 
SYSTEM NUMBER 
LINE SERVICE (SEE 
BELOW) 

PIPING FITTINGS 
VE 

AOV 
AQV 
BFP 
CKV 
ocv 
OFV 
OMP 
FOV 
HOV 
MOV 
PCV 
PRV 
PSE 
PSV 
SOY 

PROGRWMABLE LOGIC CONTROLLER 
PLACES 
POSITION FLANGE 

SCREWED CAP 

WELDED CAP 

UNION JOINT 

CONCENTRIC (OR GENERIC) REDUCER 

ECCENTRIC REDUCER 

HOSE CONNECilON (FEMALE) 

HOSE CONNECTION (MALE) 

PRESSURE 
POUNDS PER SQUARE INCH, GAUGE 
PROCESS VARIABLE 
RELOCATED 
REQUIRED 
RESISTANCE TEMP, DETECTOR 
STARTISTOP 
SUPPLY AIR 
SWPLE CONNECTION 
STANDARD CUBIC FEET PER MINUTE 
SCHEDULE 

I 1  

I ISSUED TO CONSTRUCTION puamJlg+s 

UNITED STATES 
DEPARTMENT OF ENERGY 

rv can larnl  - 
Y T U S  10 O A i i  

M u ( x ~ l u R a - r o c a p l m  

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
Tt6DRuHcRf,PyIoDL)T 

LINE SERVICE CODES (11) 

SHUTDOWN 
SPECIFIC GRAVITY 
SWETY HSTRUMENTEO SYSTEM 
STEAM OUT 
SET POINT 
STPINLESS STEEL 
STANDARD 
THERYOCOUPLE 
TPNGENT-TO-TANGENT 
TRANSFER AIR . 
TOT& DFFERENTIAL HEAD 
TEMPERATURE 
THREADED 

INSULATION TYPE CODES (00) 
As - - ANTI-SWEAT 
CC - - COLD SERVICE INSULATION 
C' - - CONDENSATION CONTROL 
FP - - FIRE PROTECTION INSULATION 
HC - - HEAT CONSERVATION INSULATIDN 
PF - - PREVENTION FROM FREEZING INSULATION 
PP - - PERSONNEL PROTECTION INSULATION 

GREP (TER , OR 

SILOS 1 AND 2 
PIPING LINE SYMBOLS -TlTLE 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

TPNGENT LINE ~~ ~ ~ 

TIGHT SHUT OFF 
TRWSFER TANK AREA 
TYPICAL 
UNDERGROUND 
VOLT 
VACUUM 

VORTEX BREMER FU?URE L EXISTING ON NEW ?&Os ---- 
VENT 

WITH 
WUHOUT 

PRIMARY IAG 6 UG) 

SECONDARY / UTILITY (AG C UG; 

min 
JACKETED OR DOUBLE CONTAINMENT 

TRACE TYPE CODES (TT) 
ET - -  ELECTRIC TRACE0 
CT - -  CHILLED FLU10 TRACED ~ Z H W A T E R  



GFNFR RUMFNT SYMBOI S AL INST SCI F ACTUATED DF VICES INSTRUMENT I INF SYMBOI 5 
- 
- 4s - 
-la- 

- P A -  

- E S -  

- G S -  

- H S -  

-NS-  

-ss- 

- ws- 

t 

-c- 

LlNC SUPPLY 

LINE SUPPLY NiR 

LINE SUPPLY AR INSTR. 

LINE SUPPLY AR PLANT 

LINE SUPPLY ELECTRIC 

LINE SUPPLY G A S  

LINE SUPPLY HYORAULIC 

LINE SUPPLY NITROGEN 

LINE SUPPLY S T E W  

LINE SUPPLY WATER 

LINE IINOE'INEC SIGNK 

LlSE PNEU!/AT;C S l G & K  

.!NE ELECTRIAL SIChAL A 

LINE ELECTRIAL SIGNAL 2 

LINE hYDRAUL!C S l G b b ~  

LINE CPFILLARY TUBE 

LINE EM SONIC SIGNAL G 

LINE EM SONIC SIGNAL NG 

LINE INTERNAL SYSTEM LINK 

LINE MECHANICAL LINK 

LINE PNEUMATIC BINARY 

LINE ELECTRIC BINARY A 

LINE ELECTRIC BINARY B 

ORIFICE PLATE FLOW VALVE VARIMETER 

c- 4 8 2 3  DISCKiE 
HIRDWIRRE 
NTERLOCK 

DISCRETE 
HSTRUUENT! LOCATIOWACCESSIBILITY 

PITOT 

VENTURI 

ROTMETER (OR PURGE) 
WITH INTEGRAL VALVE. FIELD MOUNTED 

1.FlELD OR LOCALCY MOUNTED. 

2,ACCESSIBLE TO AN OPERATOR AT 0 DEVICE 

PRIMARY LOCATION NORMALLY 
ACCESSIBLE TO AN OPERATOR 

1. CENTRAL OR MAN CONTROL ROOM. 

2.FRONT OF MAN PANEL OR 

5. VISIBLE ON VIDEO DISPLAY. 

4.ACCESS13LE 7 3  AN OPERATOR AT 

e CONSOLE MOUNTED 

DEVICE OR CONSCLE. 

TlIM41y LOCATIOF; NORMALLY 
NACCiSSIBLE TO AN OPERATOR 

I. CENTRAL OR M A N  CONTROL ROOM. 

2. REAR OF PANEL OR CABINET 

3. NOT VISIBLE ON VIDEO DISPLAY. 

4. NOT NORMALLY ACCESSIELE TO AN 
OPERATOR AT DEVICE OR CONSOLE. 

e 

Q 

MOUNTED. 

WXlLlARY LOCATION NORMALLY 
KCESSIBLE TO #+4 OPERATOR 

1. SECONDARY OR LOCAL CONTROL ROOM. 

2.FIELD OR L O C K  CONTROL PANEL. 

J.FRONT OF SECONDARY OR LOCAL 

4.VISIBLE ON VIDEO DISPLAY. 

5,ACCESSIBLE TO AN OPERATOR AT 

PANEL MOUNTED. 

DEVICE OR CONSOLE. 
WXlLlARY LOCATION NORMALLY 
NACCESSIBLE TO AN OPERATOR 

1. SECONDARY OR LOCAL CONTROL ROOM. 

2. FIELD OR LOCAL CONTROL PANEL. 

5.REAR OF SECONDARY OR LOCAL 
PANEL OR CABINET MOUNTED. 

4. NOT VISIBLE ON VIDEO DISPLAY. 

5. NOT NORMALLY ACCESSIBLE TO AN 
OPERATOR AT DEVICE OR CONSOLE. 

PRESSURE REDUCING 
REGULATOR 
(SELF-CONTAINED) 0 FLUME 

WEIR 

TURBINE 

POS-DISP 

VORTEX 

TARGET 

%OZZLE 

MAGNET 

PRESSURE REDUCING 
REGULATOR W /  EXTERNAL T W  

DIFFERENTIAL PRESSURE 
REDUCING REGULATOR 

BACK DRESSLIRE 
REGULATOR 
(SiiF-CONTPJNEJ) 

REGXAiOR 3AC< DDESSURE 

V I /  EXTERNAL TAD 

?RESSURE RELIEF 
OR SAFETY VALVE 

SONIC 

VACUUM RELIEF 
VALVE 

PRESSURE AND VACUUM 
RELIEF VALVE OR 
CONSERVATION VENT 

GENERbl SYMBOL 
IN-LINE ELEMENT 
XX - FS. FG. FE. FT 

PILOT OPERATED 
RELIEF VALVE 

XXXY - MASS, CORIOLIS. 
THERMAL 
IN-LINE FLOW ELEMENT 

~ x x x x  WITH SEPARATE TSANSMITTEF1 

SAFETY HEAD FOR 
VACUUM EXPLOSION RELIEF PANEL; 

RUPTURE DISC MlSCFl LANEOUS SYMROI S 

CHEMICAL SEAL/OIAPHRACM 

@ UNOEFINEO INTERLOCK LOGIC 

REF DWG NO. DRAWNG TITLE 

PIPING. V L V E S  AN0 UISCELLMOUS NOODl 

0, / 

PILOT LIGHT OR G N G E  GLASS ILLUMINATOR 

INSTRUMENT WITH LONG TAG NUMBER 
XY x x  I SUCCEEDING LETTERS FIRST LETTER 

MOOlFlER REAOOUT OR OUTPUT 
MOOlFlER PASSIVE FUNCTION FUNCTION 

MEASURED OR 
INITIATING VPRIABLE 

I ' 6  
AOV-44-1 6 8  

UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
lmDuDofnvMmrl 

SOV-44-1068 

AOV-44-10 S U B  

AOV-44-1068 AOV-44-1068 
FL FL 

SILOS IAN0 2 

INSTRUMENTATION 
PIPING AND INSTRUMENT DIAGRAM 

-7m.E 

CONFIG. * 1  CONFIG. '2 CONFIG. * 3  CONFIG. *4 , __. . . _. . . 
2 (POSITION. DIMENSION DRIVER. 1 



a 

EQUIPMENT 
DESCRIPTION DESIGNATOR 
EQUtPMENT EQUIPMENT SYMBOLS EQUIPMENT EQUIPMENT 

DESIGNATOR DESCRIPTION VOTE: 
1. FIELD 1.9. LABELING NOT REQUIRED FOR ThE FOLLOWING ITEMS: 

&ARK DESIGNATIONS. SEE NOlCl FOR EXAMPLES. STRAINERS 
(SCREENS) ON PUMP INTAKES. 

GEAR PUMP (XXX)  (XXX)  

CALIBRATION GAGE GLASS 1 ACCUUJLATOR 
AIR COMPRESSOK 
AIR DRYER 
AI9 HANDLING UNIT 
AIR PREHEATER 
AIR RECEIVER TANK 
AUTO TRANSFER SWITCH 
AUTOMATED DOOR 
NTOMATIC PRINTER/LABELER 
BACK DRAFT D U P E R  
BAGHOUSE 
BIN (BULK STORAGE) 
BIN ACTIVATOR 
BLOWER 
BREATWNG AIR STATION 
BRIDGE CRANE 
BUBBLE TRW 
CPgLE OR HOSE REEL 
CALIBRATION GAUGE GLASS 
CAMERA 
CARBON BED 
CARBON CARTRIDGE FILTER FILTER BED 

CIRCUIT 
CLARIFIER 
COMPUTER 
CONDENSER 
CONTAINEK 
CONINNER TRANSFER CAR 
CONTINLOUS EMISSION MONI’( 
CONTROLLER 
CONVEYOR CHAlh TRANSFEZ 
CYCLONE CRANE/HO!ST SEPARATOR 

DAMPER (BUTTERFLY) 
OAMPE4 :NON-EUTTER:LY) 
DEMINERALIZE9 COLUYN 
DEMISTER 
DELUMPER 
DESICCANT DRYER SYSTEM 
DIESEL GENERATOR 
DIESEL GENERATOR CONTROL 
DISCONNECT 
DOUBLE CHECK VALVE 
DOUBLE DUMP VALVE 
DRUM DUMPER 
DRYER 
DUST COLLECTOR 
EDUCTOR 
EJECTOR 
ELECTRIC WATER COOLER 
ENCLOSURE 
END EFFECTOR 
EVAPORATIVE AIR COOLER 
EVAPORATOR 
EXHAUST AIR REGISTER 
EXPANSION JOINT 
FAN 
FEEDER 
FILL CHUTE 
FILL H E N  
FILTER 
FLEXISLE CONNECTION 
FLOOR SCALE 
FORK LIFT 
GANTRY MAN!WLATOR 
GLOVEBOX 
GRAVITY DAMPER 
HEAT EXCHANGER 
HEAT HEATER TRACE PANEL 

HOPPER/BIN 
HUMIDIFIER 
HYDRAULIC ACTLIATOR 
HYDRAULIC SYSTEM SKID 
ION EXCHANGE COLUMN 
JUNCTION BOX 
LIFT TPgLE 
LIGHTING PANEL 
LIVE ROLLER CONVEYOR 
LOUVER 
MAIN CIRCUIT BREAKER 
MINI MIXER POWER I AGITATOR ZONE 

MIXER / BLENDER 
MOTOR 
MOTOR CONTROL CENTER 
MOTOR STARTER PANEL 
OlLlWATER SEPARATOR 
ORIFICE PLATE 

PACKAGE UNIT 
PAVEL (CONTROL) 
PANELBOARD PERSONNEL CONT*MINATIOY MDNlTOfi 

PHASE PITCH DRIVE SEPARATOR 

PLANETARY GEAR REDUCER 
POLYMER PREPARATION UNIT 
POWER DISTRIBUTION PANEL 
POWER PANEL 
POWER PANEL (INSTRUMENTATION) 
PRESSURE SAFETY ELEMENT 
PRODUCT WEIGH BIN 
PUMP 
RACK (INSTRUMENT MOUNTING1 
RECEIVER 
RECEPTACLE PANELBDARD 
REMOTE LIFTING DEVICE 
RETURN AIR REGISTER 
ROLLER ROTARY CONVEYOR AIR LOCK 

ROTARY FEEDER 
SAMPLING SYSTEM (CASE51 
SAMPLING SYSTEM (LIQUIDS1 
SAMPLING SYSTEM (SOLIDS1 
SCALE 
SCREW CONVEYOR (METERING! 
SCREW CONVEYOR (TRANSFER) 
SHIELD ENCLOSURE OR B@X 
;$$U38ER 

DIAPHRAGM PUMP 

CENTRIFUGAL PUMP 

CONDENSATE PUMP 

4 8 2  3 . . e. 
FILL ROOM CAR 

MESH SCREEN 

POSITIVE 
DISPLACEMENT 
METERING PUMP 

MONORAIL 

PNEUMAT,C TRANSPORTER 

V PLPUVETARY GEAR REDUCER IRING 

PANEL 

CCik GLTE 
STACK 
STATIC MIXER 
STQAINER 
SUM’ 
SUPPLY AIR DIFFUSER 
SWITCHGEAR 
TANK 
TANK THICKENER NOZZLE ADAPTOR 

TRANSFORMER 
TRW 
ULTRA FILTRATION RACK 
UMBILICAL 
UNYTERRUPTIBLE POWER SUF 
UPS BATTERY RACK 
UPS DISTRIBUTION PANEL 
VACUUM BREWER 
VACUUM RELIEF VALVE 
VIBRATOR 
WATER METER PIT 
WATER TREATMENT PLANT 
WELDING RECEPTACLE 
WRIST ACTUATOR 
YAW DRIVE 

SCREW CONVEYOR w HORN 

MIXER/AGITATOR 

’PI .Y 
PERISTALTIC PUMP 

CENTRIFUGAL FAN NO INLET VANES a FILL CHUTE 

CENTRIFUGAL FAN 
WllNLET VANE 
DAMPER 

POSITIVE DISPLACEMENT BLOWER 

UMBILICAL 
PRODUCT MIXER WASH 
WATER CONTAINER 
WITH FLEX HOSE !7 

81 
CENTRIFUGAL COMPRESSOR DRAWING TITLE REF DWG NO. 

N W O l  I PIPING, VPLVES PND MISCELLbNEOUS 

NWDZ I INSTRUMENTATION 
EQUIPMENT NUMBER IDENTIFICATION 

x x x - Y Y - z z z z  --- i RECIPROCATING COMPRESSOR 

SCREW COMPRESSOR 

EJECTOR PUMP BUBBLE T R 4 P  

EOUIPMENT SEQUENCE NUMBER 
SYSTEM NUMBER S E E  NDOD1) 
EOUIPMMT DESIGNATOR 

SHELL AND TUBE HEAT EXCHANGER 
(LOCATE NOZZLES TO REFLECT ACTUAL 
INTERNALlEXTERNAL CONFIGURATION) 

BRIDGE CRANE 

FLOOR SCALE 5=3 AIR COOLED HEAT EXCHANGER 

DRIVERS GENERAL NOTES: 

1. ALL MOTORS ARE 3 PHASE. 60 HERTZ. 230/460 VOLTS, 

2. ALL PROCESS SYSTEMS CH4NCE AT INLET TO VALVE 

5.  ALL BALL VALVES ARE FULL PORT UNLESS OTHERWISE 

AND 1750 RPM UNLESS OTHERNISE NOTED. 

ON TOP OF TANKS. 

NOTED. 

PLATE AND FRAME EXCHANGER a-0 ROLLER CONVEYOR I]Bo DIESEL ENGINE IS- TO COMTRUCTION 

W N L S  *D Mlc 
Do1 00 -RIBmL - - T u  

UNITED STATES 
DEPARTMENT OF ENERGY 

:ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
MDUIISRlLPYIEDBY 

~~ 

b. CPIIERAS LOCATED INSIDE TWKS WILL HAVE WATER 
AND/OR AIR FLUSWNG OF LENSES. DETAILS TO BE 
DETERMINED LATER. 

5. IN GENERAL. FLUSH AND PROCESS WATER LINES 
WILL BE ROUTED TO TOP OF iLURRY LINES. 

6. ONLY MAJOR COMPRESSED PIR USERS ARE FLAGGED. 
SMALLER OPERATED AIR VALVES CONSUMPTION ARE NOT POINTS CRAWN. SUCH AS SOLENDIO 

ELECTRIC MOTOR m‘ f=3 CONTAINER GRAPPLE 

STACK -. 
FILTERS 

DUCT HEATER 

35% ASHRAE I SILOS 1 AND 2 
INSTRUMENTATION 

PIPING AND INSTRUMENT DIAGRAM 
WEIGH CELL 

I€+ AIR CYLINDER 

90% bSHRAE 

HEPA 

CAUERA 



! 
I 

I ! 
I .  I 

! 
EMPTY CONTAINER EMPTY CONTAINER i 

! 

EMPTY CONTPJNER 
RECEIVING/ 

OFF LOADING - 
SHEET F0501 

STAGING - PREPARATION 
SHEET F050J I SHEET F0502 

1.0 2.0 3.0 

CONTaNER RECEIPT AND PREPARATION SYSTEM I 
._.._..I 

COWTAINER L ~ D  EPLACEMEW 
INSPECTION - / FASTENING - CONTAINER FILLING 

~ 

SHEET F0504 SHEET F05% SHEET FG5OL 

4.0 5.0 6.0 

CONTAINER FILLING SYSTEM 
! 
I 

I 

! 
I 
! 
i 
! 
! 
! 
i 
j 
I 

FULL CONTPJNER 
SHIPPING 

CONTAINER RELEASE 
SURVEY 

SHEET io505 SHEET F0506 

CONTANER SHIPPING SYSTEM 

i J 

I 1 
I l l  i I 1 RINSE C O N T A I N E ~ , o l  I 

SYSTEM 
SHEET F0507 

I ! 
I I 
! RINSE CONTANER SYSTEM I 

LEGEND 
I 1 D-DATA LOGGED IN PLC 

DESCRIPTION 

I x-OPERATOR INTERACTION 
REQUIRED I M-MANUAL TASK 

D R-REMOTE OPERATION 
X 
M 
R ID 

INTER AC T IO N REQUIRED EVENT 

NOTES : 
1. SEE GENERAL ARRANGEMENTS FOR CONTAINER 

HANDLING SYSTEM EOUIPMENT LAYOUTS. 

2. HIGH LEVEL FUNCTIONS ONLY ARE S‘OWN ON 
THIS ORAWING SEE SHEETS REFERENCED IN 
EVENT BLOCKS FOR DETAILS OF EACH 
FUNCTION. 

7 4 8 2 3  

REF DWC NO. I DRAWING TITLE 

I 
I 1 - 1  I 

Immrml -PI IS!/ I IDSUED TO CONSTRUCTION 

DEPARTMENT -OF ENERGY 
FERNALD ENVIRONMENTAL UANAQMENT PROJECT 

n6Du.ycplLplwm 

SILOS 1 AND 2 

FLOW DIAGRAMS 
MECHANICAL FLOW DIAGRAM 

DIuII.cm 

D N T A N R  RECEPT b PREPARATION SYSTEM-WET 1OF 4 



I 

EMPTY CONTNNER 
RECElVlNGlOFF 

LOADING 
ISEE NOTE 3) 

REF DWG NO. I DRAWING TITLE 

POSITION TRAILER 
AGAINST ?EA9 STOP 

CRH-23-10Clk 

M 1.Z.A M 1.2.L 

1 

POSITION UNLOWINC 
MONORNL CRH-25-1001A LOWER CONTNNER 

OVER REAR - GRAPPLE 
REMOVE CONTAJNER INSDECT 

SHiPPIfG DOWNS 
AND IYEAtn-R WRW - CONTQNES 

[SEE NCTE 2: - MOST E W T Y  RiO-23-1002b - 
CONTNNER 

- 
M 1.3.A 14 1.4.A 1.5.A 1. 1.6.A 

I I I , r 1 

ENGAGE CONTNNER 
WITH GRPPPLE 
RLG-23-1002A 

~ 

1.7.A 

DISENGAGE CONTNNER 
GRPPPLE 

RL0-2S- lWZA 

POSITION UNLOADING 
MONORULTROLLEY I 

LRC-23-1000A 

LOWER CONTNNER 
TO CONVEYOR - ADVANCE UNLOADING 2 HOIST OVER 

MONORNL TROLLEY CONVEYOR LRC-23-1000A 
VERIFY ENGAGEMENT LIFT CONTNNER 

9 USING INDICATOR - CLEAR OF TRNLER - LIGHTS 

I. 1.8.A 1.9.A 1.lO.A x ?.ll.A 1.12.A x 1.13.A 

I I I - I 1 r I I 1 I 1 - 

RNSE GRAPPLE 
RLO-23-10028 OPEN DOOR 

TO CLEAR - ROR-2S-IOCSB - 
CONTNNER 

AFTER UNLOADINC REPEAT UNLOADING 
STEPS FOR ALL 5 CONTNNERS 

CLOSE DOOR TRANSFER EMPTY REMAINING 14) 
ROR-23-1033A CONTAINERS __L CONTNNER ONTO 

SEE 1.3.A 

RNSE GRAPPLE ADVMCE EMPTY 
RLO-23-1032A OPEN GOOR START LRC-22-100GA CONTAJNE? TO 

?OOM 114 LRC-25-1004A TO CLEe2 ROR-23-iOC54 - MANUALLY 
CONTNU:n 

1 :4.A = ?.!5.& 1 :€.A 17.A 1.18.A 1.19.A I6 1.21.A - 

AFTER UNLOADING 
ALL 5 CONTNNERS 

CLOSE DOOR 
ROE-23-10038 

REPEAT UNLOADING 
STEPS FOR 

CONTAINERS 
SEE 1.3.B 

~ REMNNING (4) 
mVANCE EMPTY TRANSFER EMPTY 
CONTAINER TO - CONTAINER ONTO START LRC-23-10008 

LRC-23-100AB MNUALLY R0,OM l l A  

t 

1.14.8 

A I 

1 I I 1.18.8 1 1.19.8 I M 1.20.8 I 1.15.8 1.16.8 1.17.8 

POSITION UNLOADING 
MONORNL CRH-23-1008 LOWER CONTPINEP 

GRAPPLE 
INSPECT REMOVE CONT.WER 

SHIPPII4G TIE DOWNS CONTAINER OVER REM POSITION TRNLER 
CRH-23-10018 AN0 WEATHER WRAP ISEE NOTE 2! MOST EMPTY RLO-23-10028 

CONTNNER 
AGAINST REAR STOP - 

CONVEYORS ? 

M 1.1.8 M 1.2.8 M 1.3.8 M 1.4.8 = 1.5.8 1.6.8 

REMOVE EMPTY SECURE 
TIE DOWNS TRAILER 

POSITION UNLOADING DISENGAGE CONTAINER LOWER CONTNNER HONORNLTROLLEYl 

CLEAQ OF TRNLES MONORNL TROLLEY CONVEYOR LRC-23-10008 RLD-23-10028 .. 
LRC-23-10008 

GRAPPLE ADVANCE UNLOADING - HOIST OVER TO CONVEYOR - LIFT CONTNNER VER!FY ENGAGEMENT 
USING INDICATOR - ENGAGE CONTAINER 

WITH GRAPPLE LIGHTS RLD-23-10028 
1.7.8 = 1.8.8 = 1.9.8 1.10.8 = 1 ll.8 1.12.6 1.13.3 

- 
GO TO 1.1.8 

AS NECESSARY 

M 1.21.8 I 1.23.8 = 1.22.8 

1- 

CONVEYORS ? CRH-23-lOOlC 

M l.l.C 

LOWER CONTPINEP 

RLD-23-1002C 

POSITION UNLOADING 
INSPECT MONORN- CRH-23-1001C 

CONTNNER - OVER REAR GRAPPLE - REMOVE CONTNNER 
SHlWlNG TIE DOWNS - 

AGAINST REAR STOP - AN0 WEATHER WRA" MOST EMPTY - 
CONTAINER 

(SEE NOTE 2) 
POSITION TRAILER 

M 1.2.C K 1.3.c M 1.4.C 1.5.C 1.6.2 

m 
ma 

A 1 a 1 I , 1 

pn I W Y o l l  I 
W U  10 DAIL 

~ a ~ I v o s I  . m ? m  
POSITION UNLOADING 

OISENGAGE CONTNNER LOWER CONTNNER MONORPILTROLLEYI GRAPPLE 
__L TO CONVEYOR __I LIFT CONTNNER ADVPNCE UNLOADiNG, - HOIST OVER CLEAR OF TRNLER MONORNL TROLLEY - VERIFY ENGAGEMENT 

LIGPTS a ~ 0 - 2 s - 1 0 0 2 ~  CONVEYOR LRC-23-1000C 
ENGAGE CONTAINER USING INOCATOR * WITH GRAPPLE 

RLO-23-1002C LRC-23-1000C 
1.7.C 1.8 c i.9.C x 1.lO.C * ?.11.C x 1.12.c 1.13.c 

I r 1 - I 1 I 1 I I r 1 - 
REPEAT UNLOADING AFTER UNLOeDlNG 

ALL 5 CONTNNERS 
CLOSE DOOR 

RDR-23-1003C 

STEPS FOR 

CONTNNERS 
TRANSFER EMPTY - REMAINING (4) CONTANER ONTO 

ADVWCE EMPTY - COWTALNER TO - OPEN DOOR START LRC-23-1000C 
RNSE GRAPPLE 
RLO-23-1002C 

TO CLEAR R 0 3 M  114 LRC-23-1004C MWUALLY - ROR-23-1003C - 
CONTAINER SEE 1 s t  

x 114.C 1 1 5 C  = 116C 1 1 7 C  118 c 1 19 c M l 2 O C  

REMOVE EMPTY GO TO 1.1.C - AS NECESSARY ' TRNLER 
SECURE 

TIE DOWNS . 
M 1.21.C = 1.22.c i.2s.c 

EMPTY CONTNNER 
STAGING 

SHEET F0502 

I 8. 

NOTES : - 
1 FOR MFO GENERAL NOTES SEE SHEET FOSOC. 

2.OEFECT!VE CONTNNERS WILL 8i  RED TAGGED AND 
RETURNEJ TO VENDOR FOR REPURIREPLACEMENT 

3.17 :S ASSUME0 THAT FiVE CONTAINERS WILL BE RECEIVED 
PER TRUCK SHIPMENT. 

7- 4 8 2 3  

lN0511 I CONTANER RECEIPT AND PREPARATION SYSTEM 

Nos12 CONTUNER RECEIPT AND PREPARATION SYSTEM 

N(uU C O N T M R  RECEIPT AND PREPARATKYN SYSTEM 

I I 

2.0 



I 

E 

C 

0 

E 

F 

- 

I 2 3 4 5 6 I I I I 

EMPTY CONTNNER 
STAGING 

iRC-23-1C37A-;A AUTO A3VWCC 

(STAGE 11 
10 i ZC-23 - l i 07A-ZA 

(STAGE 2)  
(WHEN EMPTY) 

NIT0 OVANCE AUTO OVbNCE LRC-23-1006A-1A AUlO ADVANCE L R C - L ~ - I O O ~ A - ~ A  AUT? ADVANCE 

(STAGE 2) TO (STAGE 11 

(STAGE 21 (STAGE 11 
(WHEN EMPTY) (WrlEN EMPTY1 

~RC-23-1005A-;A LRC-23-1005A-2A 
(STAGE 2) TO 

LRC-23-1006A-1A LRC-23-1005A-ZA - 9 

(STAGE 21 (STAGE 11 
(WHEN EMPTY) (WHEN EMPTY1 

TO LRC-23-1006A-2A LRC-23-1007A-lA - (STAGE I1 70 
W T O  ) S V A K E  

LRC-23-100AA i C  - LRC-23-1005A-1A 
(STAGE 1) 

(WHEN EMPTY) 
2.1.A 2.2.A 2.3.A 2.4.A 2.5.A 2.6.A 

LJJ (SEE NOTE 21 

- 
AUTO ADVANCE AVTO ADVANCE AUTO ADVANCE AUTO ADVANCE 

LRC-23-10068-28 LRC-23-10078-18 LRC-23-10068-18 
(STAGE I) (STAGE 2)  TO (STAGE 11 

LRC-23-10078-I6 - TO LRC-23-10078-78 - TO LRC-23-10068-28 
(STAGE 1) (STAGE 2) (STAGE 21 

AUTO ADVANCE 

(STAGE 11 TO 

(STAGE 21 
(WHEN EMPTY) 

LRC-23-10056-26 
(STAGE 21 TO 

W A G E  11 
(WHEN EMPTY) 

AUTO ADVANCE LRC-23-10058-1B - LRC-23-10058-18 -. LRC-23-10058-26 2 LRC-23-10066-16 - 
(WHEN EMPTY) (WHEN EMPTY) (WHEN EMPTY) 

LRC-23-10048 TO 

(STAGE 11 
(WHEN EUPTYI 

2.1.8 2.2.6 2.4.9 2.5.9 2.6.8 

(SEE NOTE 21 

AUTO ADVANCE 
LRC-23-10076-26 

ACTIVATE 
CCT-23-1010 

(WHEN TO TRANSFER EMPTY) 

2.7.8 

AUTO ADVANCE AUTO ADVAVCE 
CCT-23-1010 LRC-25-1011 TO 

CCT-23-1012 CONVEYOR TO -- 
(WHEN EMPTY) LRC-23-1011 

(WHEN EMPTY) 
2.8.8 2.9.9 

- 
AUTO POVbNCE 

LSC-23-1007C-1C 
AUTO ADVANCE W T O  ADVANCE AUTO ADVANCE 

LRC-23-1006C-2C (STAGE 11 
LRC-23-1006C-1C 

(STAGE I1 (STAGE 21 TO 

LRC-23-1007C-IC - (STAGE 21 (STAGE 1) (STAGE 21 (STAGE 11 
(WHEN EMPTY) 

I AUTO ADVANCE LRt-ZS-lOO5C-ZC 
(SlACE 21 TO 

AUTO ADVANCE LRC-23-lOO5C-1C 

TO LRC-23-1006C-2C - (STAGE 11 TO LRC-23-1006C-IC __Q LRC-23-1005C-2C 

(STAGE 2) (WHEN EMPTY) (WHEN EMPTY) 

TO LRC-23-1007C-2C - 
(WHEN EMPTY) 

LRC-23-1004C TO 
I LRC-23-1005C-IC (STAGE 11 

(WHEN EMFTY) (WHEN EMPTY) 
2.4.C 2.5.C 2.6.C 2.l.C 2.2.c 2.3.C 

(SEE NOTE 21 

- AUTO ADVANCE 

CCT-23-1012 
(WHEN EMPTY) 

2.7.C 

I I  

EMPTY CONTNNER 1 (SEE CO%%S NOTE 3) 1-4 SHEET PREPARATION F0503 1 
I M 2.8.C 3.o.c 

I .a 

NOTES : 
1.FJR MF? GENERAL NOTES SEE SilEET F0500. 
2. DECISION PROCESS TYPICAL BETWEEN EACH 

3.CONTNNERS CAN BE CLEANED AT ANY POINT 
ACCUMULATING CONVEYOR SECTION. 

ON THE CONTNNER LINES. 

= 4 8 2 3  

REF OWG NO. DRAWPK; TITLE 
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)SI5 CONTUNER RECEPT AN0 PREPLRATION SYSTEM 

Ed6 I CONTCJNER RECEIPT AN0 PREPARATION SYSTEM 

)517 I CONTUNER RECEIPT bN0 PREPARATION SYSTEM 

n l 8  I CONTUNER RE-T AN0 PREPARATION SYSTEM 

I ISNED TO CONSTRUCTION m IYR Y T U S  SFfm yo O I l E  II 
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I I 1 I J I 4 I .I I U I 

RNSE VACUUM HOIST INSTALL CONTAINER 
LABELS 

(OPTIONbL) 

TO CLEAR 
CONTMJER 

DISENGAGE THE - 
WlTh VACUUM HOIST ONTO LOWER CONTAINER LID V4CUUM HOIST 

LIFT LID 

CRH-23-102; &-CHECK 
C0NiAIY:Q 

3.C K 3 1  I.! 3.3 h) 3.L M 3.5 kl 3.6 M 3.2 

~ REMOVE TEMPORARY - EMPTY CONTAINER - 
PREPARATION L!C =ASTENER 

I r YES 

I .  SCAN CONTAINER PHOTOCRAPH I PSVANCE TO CONVEYOR CONTAINER I WEIGH CONTAINER 
IO LABEL CONTNNER LRC-23-1013 

0 3.7 0 3.8 3.9 0 3.10 

INSERT A PALLET 
USING A 

RAISE THE 

CLEARANCE 

:GAGE AS157 - CONTAINER TO LOWER H5:ST 
CRH-23-i32D .+>OK 

AJVAVCE CONTAINER 

LRC-2J-1C13 DROVI?E PALLET FORK TRUCK 
TO CONVFYOR - A0PLY E D  

T bG 

5.27 2.25 h! 3.2s N 3.30 ' 3.31 3.32 

- 

LOWER THE HOBST HOOK ANG - REMOVE CONTAINER PAL;ETIZED TD A GO TO STEP OISEhC4GE THE 

RNSE TO CLEAR dOLDINCIREPAJR AREA CONTNNER THE PALLET 
31 CONTAINER ONTC - 

3.33 M 3.34 M 3.35 3.36 

OPEN VERTICAL POSITION TRANSFER 

SO-23-1019 MONORAIL LOPDING 
- I - CLOSE VERTICAL CAR - LIFT DOOR - A. B OR C AT LIFT DOOR PSVQUCE CLOSE VERTICM PSVANCE CONVEYOR 

LRC.23-1017 - LRC-23-1013 TO LIFT DOOR AsO-23-1C19 - OPEN VERTICAL 
LIFT DOOR 

ASO-23-1014 
POSITION 

LRC-23-1017 ASO-23-1011 BETWEEN ROOMS TO LRC-23-lOl8 
140-i41 

3.11 3.12 3 13 3.14 3.15 3.16 3.17 

AOVWCE MONORAIL LOWER EMPTY 

POSITION CONTNNER ONTO TRANSFER CAR 
POSITION MONORAIL VERIFY RAJSE CONTAINER 

2 - CRT-24-10024. TO C L E M  A WEIGH EMPTY > OVER CENTERLINE OF 
HOIST CRH-24-100i LOWER W3 ENGACE ENGAGEMEkT 

TRANSFER CAR CRT-24-10028 OR CONTANER USING INCIICATOR . CONTAINER IN A 

A B  OR C CRi-24-100ZC 
GRAPPLE RLD-24-1000 CRPPPLE RL?-24-1000 LlGHiS W D  TRANSFER CA? 

HOIST CRH-24-1001 TO CONTAJNER 

WITH CONTUNER CONTAINER WITY - 
OVER CONTAINER SICNAL 

I X 3.18 x 3.19 x 3.20 I I x 3.21) 5 3.22 I 
~ ~ ~~~~ _. . . 

X 3.24 x 3.23 

I CONTAINER FILLING 
WO RPSSE TO CLEAR H SHEET F0504 
DISENGAGE CONTAINER 
CRPPPLE RLO-24-1000 H RECORD WHICH FliL 

ROOM CONTAINERS 
ARE SENT TO 

0 3.25 3.26 4.0 I I 

NOTES : 
1. FOR MCS GEhEQAL NOTES SEE WEE' E0500 

I- 4 8 2 3  

DRAWING TITLE REF DWG NO. 

1518 I CONTlUNER RECEiPT M D  PREPARATION SYSTEM 
~~~~ 

I519 I CONTUNER RECEIPT AND PREPARATION SYSTEM 

I520 I CONTUNER FILLING SYSTEM 

UNITED STATES 
DEPARTMENT OF ENERGY 
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RETRACT CATCP 
-> TRIY FROM UUDEQ ~ 

FILL CkclTL 

STORE LID AN0 bDVANCE TRANSFER ACVM'CE MWlPU-ATOR 
ADVANCE TRANSFEQ CLOSE F'LL ROOV 

CbR 7 0  PbRU MANIPULATOR AND GRAB LID - 
GMN-24-1019A. (OPTIONALI FILLING STATION 

VERTICAL LIFT DOOR 
VERTICAL LIFT DOOR - TO MANIPULATOR SO-24-10CB - CAR A.B OR C OPEN FILL ROOK 

AS0-26-1008A. B OR C 
6 oa c CHN-24-1019A. B OR C A.B OR C 

CONTAINER FILLING 

4 .0  4.1 4.2 4 .3  4.4 4.5 4.6 4.7 

VIBRATE 

B OR C 
4 CLOSE UPPER FILL CHUTE V U V E  LSR-24-10074 7 FILL CONTUNER NO OPEN LOWER NO OPEN UPPER 

OEPLOY FILL CHUTE 
LSR-24-1007A. 

B OR C 
TO CONTUNER 

V U V E  VALVE 

4 8  4.9 4.10 4.11 4.12 4.13 

I L 

1 
1 2 OPEN L O W 3  RECORC SWPLE 

VALVE _. TRACXING DATA - YES Z E h  3 P E 9  - 
V&L E SWPLE PRO3tiC7 

4.19 4.2G 3 4.21 4 2 2  

ALLOW FOR 
DRUNlNG CLOSE LOWER 

VALVE 

4.15 4.14 

RETRACT FILL ADVANCE TRANSFER 
CHUTE FROM ADVANCE CATC6 TRAY CbR TO 

LSR-21-10074 B OR C 

CONTNNER MlSPECTlON 
CMN-24-1019A SHEET F0504 

' -' UNDER FILL CHUTE - CONTUNER 

B OR C 5.0 4.16 4.17 4.18 

VISUALLY MSPECT 

CONTbJNER FOR SHEET F0504 PRODUCT SPILLS 
CONTWER WSPECTION 

5.0 5.1 6.0 

(SEE NOTE 2)  

C L E M  CONTYNER 

SWITCH TO 
RIVETER END 

c REPLACE LID EFFECTOR - INSTALL RIVET RETRIEVE RIVET 
N0.2 N0.3 

RETRIEVE RIVET - INSTALL RIVET RETRIEVE RIVET 
(NO. 1) NO.l N0.2 - RETRIEVE WD LID REPLACEMENT/ 

FLSTENHG (OPTIONAL) EFF-24-1025A. 
B oa c 

6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 I 

t 

RETRIEVE RIVET INSTALL RIVET INSTALL RIVET NO 6 NO 6 NO 3 NO. 4 NO 4 NO 5 NO 5 
I INSTALL RIVET RETRIEVE RIVET RETRIEVE RIVET 

~ 

W S T U L  RIVET 

6 8  6 9  6 10 6 11 6.12 6.13 6 14 

1 I 

CONTNNER RELEASE 
SURVEY 

SHEET F 0 5 0 5  

RETRlEVE SUlPLE 

(OPTIONAL) 

eOVANCE TRANSFER CLOSE FILL 

-, REPALCE BOTTLE -- C M  TO MONORUL ROOM DOOR 
LOAOWG POSITION - ASD-24-1008& ' 

O P M  FILL 
SWITCH TO 
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F M  FT 
LC5 
SN ST TW 

w 

UTILITY SYMBOLS 
EXISTING NEW 

0 P O S T l W C A l O R V M M ( P l V 1  A 
F l R E E M  NA . y*NHoLT(Iw 

e 0 CATCH 8- IC81 m , unin I 
l E M W M L  NA 

VMVE I 
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t- CUYI lRE * 

LTON 

GENERAL NOTES: 
1. EXISTDIG TOPOaUPWl PRO- BY FLUW F E W  W 

2. HOREONTM CONTROL WWN ON TI€ O R A W C S  IS B e 0  

S U M V  BY B.L. P A Y S  b ASSOUATES. W.. OATEO lO/N2001. 

WON HORTH YlERlCul O A T W  (983 ( N M  831. 

J. v i a T i w .  c m ~ m  SHOWN ON TIL ORAWIWS 6 8 e o  UWN 
wTmONu woomc VERTICM o m m  1929 (NCVO 291. 

CONTROL MOE~~~ENTS; 

4. PRhECT SURViY CONTROL SHML BE EST18uyEO UsPC. T I L  
COOROWATES y(D EUVATIOHS OF T l E  FOUOWIY: SURVEY 

BM N 480U9.U E U170l0.17 ELEV 569.02 SRISf DlSU -9911 
Bu12 N 18os68.83 E W 7 0 4 2 . 4 1  ELEV 577.76 BRASS 061( . 9 9 a  

6. VERIFY MAPLE c L i m w c s  WR r e o ~ m o v y ~  EucTaK: UTLITES 
FOR CONSTRuCTKul E(KIWENT. 

CONTRICTGU M11l BE RESPOllsBLE FOR R n n V Y  OF STORMWATER 
COLLECTED IN MEAS EXCAVATED BELOW GRADE. 
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OTHERS bN0 IS SHOWN FOR REFERENCE ONLY. 
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94c 
TTA 

75LF TRMCH DRAN m/ ,,,' 
575.00 

I . . .  
I : i .  . . .  . . .  . . .  . . .  . . .  

. . . - ._ . . . 
FFE 575.00 

NOTES: 
I. FOR ENERK NOTES.LfGDS) M UTILITY DESIGNATIONS SEE 
2 . 9 . 1  910ET FENCE c0002. LOCATIONS WOWN *RE AffSOYJIATE. M D  LDDITIONAL 

9 L T  FENCE U(D/OR ADJUST LOCATIONS *s NfCESSLSIY TO UEET 
FlELD CONDITIONS. 

J. REMOVE EXISTING F R M  M CRATE. LOWER Y W O L E  AND R f W S T N  
F R M  CM) CRATE TO ELEVATION SHOWN. 

).FEU) LOCATE Mmfl INVERT ELEVATWN OF SO-8" AT BOTTOM OF 
UTCH TO PROVIDE POSITIVE DRNNCE FROU TRENCH DRAIN HTO 
DITCH. 

HQSSLRY TO UATCH PROPOSED CRMf .  

FROU DWLCE DURW CONSTRUCTION. 

LOCAllo+6. 

5. ARLlST TOPS OF DmW WHOLES U(D CATCH B*Bo *s 

1. PROTECT FWWATIONS OF WNC STRUCNRES (TI*, RCS. E1C.J 

7.SEE bRCHlfCTVRN DRAWiNCS FOR ROOF OR4'4/DowNspouT . 
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~ S C H E D V L E  INSTAU 212 80 LF PVC 6" 

I KWgu CEU BUILDHG I 

I 
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E l.347802.3 
8".8. TAP 

7-403 . 

NOTES: 
1. FOR CENfRBI. NOlES.LECDO UTUTY OEDUIATIONS nM 

2. F(Ew FOI-8" FIE WATER LNE SHKL BE A W 3-6" DfEP TO 

EXCAVATION NOTES, SEE WEPT Coot?. 

TOP OF POT BELOW WSTINC W E .  M T  ELEVATION AS 
N E E S S M Y  TO AVMD COHiUCTS WTH OTER UTILITY UNES. 

3. FOR ELEVATIONS OF NEW DW-4" DOUfSTlc WATER LIM. SEE PROflU 
SI~ET cwm. 
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lo' M U  ,:I* 2'12" w w o  POST 

FLAT SLOPE N FRONT 

x 6" TRENCH. WCHOR 
FLTER F W I C  W D  WIRE 
FbERK 6" DEEP. 

LCROUN? L m i  L F L T E R  F W  

ELEVATION 

NOTES: 
1. M E T  PROTECTION SHKL BE CONSTRUCTED EITHER B V O R i  

WSLOPE L h W  OISTURBME BE- OR BEFWE THE S T O W  
DRIIN B E t o y S  OPERATICUM. 

2. T M  EARTH yx)wD THE M E T  9uu BE EXCAVATED COLIRETELY 
TO A DEPTH AT LEAST m -5. l. PLACELCNT. CMTRUC1K)N Ym lUNlENbNCE OF M X R  

FLTER F*BRT FFNQ LNO T W O R L R Y  W E T  PROTECTION F L l E R  
FLBRK FEhCE SHML CONORU TO WY) DCPbRTMENl OF N A l l R M  
RiSouRcES RWWITER b M  L Y t O  OCVELOPYENT U P N J M .  
P s i s  118-v5. 

WKnINE PLACED 
BACIFLL P E W T l i D  

COWPSTEO so% 
BPSKFILL 

COW*CTED bQERM 
&%REGATE BEDOWC 

O f i P E N  TRENCH FOR 
JMNTS OD) TO (OR W T U N  ENARGED 

M L  BEDMNC DEPTH 
I 

WLF SECTON FOR ! 
WORE0 mi- i y-&SE&Tlgg-cy 

2. THE E M S  OF 9 L T  FENCE SHUL BE CONSTRUCTED UPaOPE 10 
PREVENT WATER POWED BY T I L  FENCE FROM F L O W  
lRoulD THE ENDS. 

3. SILT FENCE SHUL BE I H S T U E D  MCUC CONTOURS. TO T I L  
EXTENT PRPSTKU. 

4. w ~ 6  YEW s H u i  BE OF SUFITENT sTRENcw TO YPWRT F-RK 
WTH W A R  F U L Y  IUPO(HDE0 r C M T  IT. I T  C W L  BE STRETCMO 
TIGHTLY MOUND T I L  FR*YE Ho FASTEMD SECURELY TO T M  F R M .  

TRENCn M O t b l G  
WN RfPULRtO - 

116 W 

5. CEOTEXTLE SHML HAVE *N E W V M E N T  OPE- SIZE OF 20-40 YEVE 
*w BE RiSSTANl  TO WNLIWT. IT SHUL BE STRETCHED TlCHTLY 
LRCUND THE F R M  bM FASTENED SECURELY. I T  SHML EXTEH) 

ELEVAlrXI. TM QOTEXTLE S H U  OViRLrP -0SS OUE SOE OF 
THE R E T  SO THE ENDS OF TI€ CLOTH #RE NOT FASTEW3 TO T I E  
SYlE POST. 

FROY THE TOP OF THE FRW TO 10' BELOW i u i T  NOTCH 
JOINING SECTIONS 

4. SECTlOM OF SLT FENCE M E  TO BE -0 BY WRlPANG THE 
Ems a THE c i o r r x i u  *ROUND THE sTMis BEFORE Dmvwc. 

6. BACKFLL SHML BE P U a O  LROUND THE INLET W CONPPSTED 6" 
LAYERS UNTIL THE EARTH 6 EVEN WTW NOTCH ELEVATON ON ENDS 
#NO TOP ELEVATION ON SIDES. 

7 1 comvciio imw OKE OR A a ~ c x  OM OULL SE CONSTRUED 
N 1IL DITCH LNE BELOW M M E T  F TU Hcl 6 MI D1 4 
DEPRESS04 *M) F RIHOFF BYPASSNC THE LWCl WLL NOT FLOW 
T O  A SCTTLMG POND THE TOP OF ELRTY M(ES WML EZ A1 LEAST 
v rn rnm 1s TOP OF TIL ;RUE. 

TEMPORARY SILT FEN 
NOT TO SCME 

PIPE BEDDIN:$ 
NOT TO SCME am 

mra 

INLET PROTECT1 
NOT TO SWLf 
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B*Y.  U W T  PAYELIENT. OR 
CONUIETE PAVEUiNT) 

j , - F M S b C O V E R i  STORM W O L E  COVERS guLL HAVE 

-STORY SEYER' CAST ON THE COVER 
b M  WKL BE NEENLH R-m78-A OR 
E W M  AS A W 

E LOCATON Wl 

LOCX-TYPE WRENCH 
RS guLL HAVE 
ON THE COVER 

UYHME STEPS 

ECCENTWC CON 

OPEMNG 8" 

7 FINWED CRLM 0 G R M i  

Y2" EXPLNSrm 
MATERIM CONCRETE 1N PAYELIENTI 

POST WOICATOR L 
NON-RISING S l E Y  T 

USE BUTYL RUBBER SiMulT OR 
OTHER *PPROVED UETHCO 10 
U M E  M L  JOWTS WATERTIGHT 

PRECAST REWORCEO CWCRiE 
u- Y C T l O M  

BOTTOY OF TREHCH 
FOR BoCl REUOVM 

6" LBH T I g u E S S  

N E  
1. M L  PRECAST R6ERS.CoNES.B*sES.TOPS.*r(D STEPS YUU CONCUM TO 

2. GROUT ultiln*R SPNX BETWEN W K L  AH) PCE WITH N0U-S- W T * R  
W DEPLSIrUENT OF TRWSPORTATON STILDIRDS. 

10 ENSURE WATERTIGHT SELL. 

SECTION N* 
1. M L  PRECAST RISERS. B S E S  TOPS. lv4) STEPS S W L  COKORM TO 

3 . w ~  -*R SPLCE BETWEEN WUL AH) PPE wnn NG+I-- 
U C M I R  TO EMURE WATERTGHT YM. 

PRECAST CATCH BAS 
NOT TO SCME 

POST INDICATOR AND VAL 
NOT TO SCME 

PRECAST CONCRETE MANHO 
NOT TO SCME 

C R N R  COORDWATL LOCATION. ! SEE S W T  COW8 FOR LOCATON 
I 

FROY TOP Of SLbE 
TO BOTTOM OF YAB 

FRST PPE M l l T  NOTE: 
QIWT ~ L R  SPICE si- P E E K  .am PIPE win NON-SLQW 
MORTPR TO MURE WATERTIGHT SEM. 

REF OWC NO. DMWW n u  
I 

2" HDPE PIPET 

4" GiA PVC SHE0 80 
PEEVE REOURED. 
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FOR GENERPL NOTES. LEGEND AM) mamy DESICNATIOHS. SEE MEET 
G0020. 

. COSTING OMRHE(ELD LWS TO BE RELOCATED BY FLUOR FERNKO 
PRIOR TO CoNsiwcnw CONTRACTOR TO VERIFY THAT A MMW 
50 FT. vmnca CLEAQLNCE IS AVUUBLE FROU TOP OF RUL TO 
BOTTOU OF LOWEST W E .  
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I. NOTES: FOR GENERA. NOTES. LEGENO ua) UTlllTY DESffiNATIONS SEE 

S E E 1  GWZO. 

SHEETS COO25 *NO CW26. 

AT W G  EDGE OF CONCRETE ROCKER PLO. 

2. FOR CDSTERLW TOP OF RM ELEVATIONS, SEE PROFLES ON 

I. eEcw m POCKET (DIRECT FIXATION) FOR TRACKS A e PHO c 

CURVE DATA 
TRACK C TRACK A TRACK B 

PI-N 4eosos.84 PI-N 480~24.16 PI-N 480344.47 
E 047962.16 E 1347984.78 E !347973.47 

R 233.31' R 222.27' R 210.35' 
L 327.82' L 31z.31' L 295.57' 
Lc 325.27' Lc 309.63' Lc 292.74' 

WIo 80'30'V" Delta 80.30'17" Del10 80'30'17" 
Dc 24'45'00" Dc 26'00'00" Dc 27'30'00" 

T 197.53' T 188.18' T i7e.10' 
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NOTES: 
L FOR CENEluL NOTES.LECEN0 WD UTUTY OESlGNATlONS SEE 

I. FOR CENTERLN TOP OF RLIL ELEVATIONS. SEE PROFILES ON 

!. KL W A V E D  DlsTURBoD *RvIs M L  HAVE 4" CSAVEL SURFACE. 

L. CONTRACTOR TO W T K L  TEYPMIbRY CONSTRUCTlON FWCE AQOUND 

i.CONTRACTOR SWLL N S T U  ITS OFFlCE TRMER N THE VICPIITY OF 

i.coNTRACTOR'S TDIWRARY NON-POT- WATER SOURCE IN V l C M W  

r.p(sTALL (BY OTHERSI. JERSEY BARRERS IN LPPROXYATE LOCATION SHOWN 

SHEET coo20. 

SHEETS GO025 WD Mo26. 

PERMETER OF CONSTRUCTON @REA (BY OTHERS). 

TRMER 1-404, AS ORECTED BY FLUOR FERNW. M. 

OF TRUER 7-401. 

C - -  4 8 2 3  
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I 
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UNITED STATES 
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FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SILOS 1 AND 2 
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STENTLITY PLAN 
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I I I I 5 I 6 z s 4 I 

E lS47MK) 

.'. ....._,__.... .'. : 

_.____.... .- __.- . ... 
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i j  

iJ INSERT 
SCALE: 1"-20' 

20 0 

SCALE: r- 20' 

b -7 N I ZZh\\L 2 I 3 I 4 I 5 I 6 I b oimvaz 

I I A 

NOTES: 
I. FOR G D ( E R K  NOTES.LEGW UID UTILITY DESIGNATIONS SEE 

2. FOR CENTERLINE TOP OF RPIL ELEVATIONS. SEE PROFILES ON SEE15 

5. SlLT FENCE LOCATIONS MOWN M E  NPROXIMATE. ADD bDDllwNA. 

SHEET m 2 0 .  

t W Z 5  CW uM26. 

SILT FENCE OR POSUST LOCATIONS AS NECESSMY TO MATCH N L D  
CONOITONS. 

LETWEEN END OF ASPWLT PAVELWT AND EXISTING CATCH EA5lNS 
TR*NYTION E M U 5 1  FROM SWALE AT CATCH EAWS TO MATCH 
CRLM AT EDGE OF -1. 

5.F- LOCATE DRN+IACE DITCHES H *REAS SHOWN TO PROWE 
PoUTlvE DRUNAGE TO M S T f f i  STOM DRPJN STRUCNRES. 

5- 4 8 2 3  

I COORDINATE LISTING I 
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FilnEcr**c 

SILOS lAN0 2 

CIVIL 
REMEDIATION FACILITY RNLROAD DESIGN 
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I I z I 3 I 4 I 5 I 0 I I 0 

585 

580 

575 575 

TRACK 12 
SCCLE: 1 " - 2 0 ' ~ Z O N A L  

r.5' mncf i  

U:W 13:W u:oo 

580 

575 

I t r - i  R D i t K E R " ~ ~ t B Y  ' . o ~ ~ i  ..................... ............ .: ......... . ...*... . .... i... .. ...... . ..L. * '  I 
. ,  ....... mP. .................. : ..................... + ..............._. ........._.....,.._. ....... ..____..__..... ..__,_.._.._..__.. I.l...I ......... ,? ............... .... ............................................. : ..................... i ............. ....... .................. I..+ 

570 t ::: E 

565 
I I I 

40.00 41-Cx3 42:oo 45:w ' 
TRACK A 
SCALE: r - 2 0 ' m m z ~  

r-5' VERTICAL 

585 585 

580 580 

575 575 

570 570 

565 565 
45-00 

TRACK A 
SCKE: 1'-20'KlWLONN 

r-9' MRTEAL 

m 

585 

580 

575 

570 

565 
3290  33.00 

TRACK B 
SCM: i"-2WHOF37.ONAL 

r-5' VERTCM 

,585 

,580 

'575 

' 570 

,565 

,585 

,580 

'575 

,570 

,565 

505 

............................... 

................. ...._,.._ .... 

580 580 

575 575 

570 570 

565 565 

TRACK B 
KALE: r-2w nomom 

r-5- VERTICAL 

I 
34'00 

I 
35'00 

I 
36.00 

SCALE: V- ZOHORUONT!4 
10 15 FT 

%&E: 1"- SKRTICAL 

I 

NOTES: 

!.FOR HORIZONTAL R M  L O C A T W  SEE SIEET CW22. 

LELEVATONS GWEN TO TOP OF APE UNLESS NOTED OTHERWISE. 

F--. 4 8 2 3  
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UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SILOS 1 AND 2 

CIVIL 
REMEDIATION FACILITY RAILROAD DESIGN 

oIl.*crmE 

1 94X-3900-(3-01946 /GO0251 0 
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I I 2 I 3 I I 5 I 6 I 7 I a 

585 

sen 580 

575 575 

570 570 

565 565 
21.00 22.00 23.00 24.00 25-03 

TRACK C 
w r-zcnomzouu. 

res VERTICAL 

585 

sen 

575 575 

570 570 

565 565 

21-00 27.00 

SCUE: r- SMRTCU 
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- 4.82 3 
A I 9 I 6 I 7 a I I I L I J I I I I 

T SLOPE w FROLIT 

h 
ELEVATION 

6"X SEE W'TRCATW NOTE 3 (BELOW1 TlYBER it 4, : . _ . .  . _  .: . .  . : 
- L ROMWAY LEML 

I I  
I I  
I 1  
I I  
I I  
II 
I I  
I I  
I I  -u 

2. TkE wD5 Of YLT FENCE SHML BE CONSTRVCTED UPSLOPE TO 
PREVENT WATER P a 0  BY TIC FENCE FRCv FLOWING 
bRCWCl .TUf ENfS 

EXTENT PRICTKM. 
1. Y T  FEW SHML BE !NSTULEO MONG CONTCIJRS. TO THE 

1. mE1 PROTECTION SWLL BE CWSTRUCTED BEFORE 
lppopE LLN) MSTUlsWCE BEGINS OR BEFORE TM STORY 
O W N  BECohlES OPERATIONU. 

2. THE ELRTH *ROUID TIlE MET SHCU BE CXCAVAED C W L E T E L Y  
TO A DEPTH AT LEAST 18 W S .  

TEMPORARY SILT FENC 
NOT TO SCME 
(BY OTHERS) 

5 txo ionc  S ~ L  BE STRETCHED TIGHTLY moua~ TM FRM 
iylD F I s T E N O  YCURLLl 1 1  SHNL E X T R O  F R W  THE TOP OF 
THE FRW 10 u)" BELOW THE N C T  NOTCH ELEVATION. T t E  
G E O l U W S H C r L  OVTRLW &CROSS ONE WE OF 1HE I N E T  SO 
TI€ EH)S OF THC CL9T" NO1 FrS- 10 T d  S M  POST 

1. LOCATE SYN AT SUCH W H T S  AS WLL GIVE 
TUf BEST VIEW BY PERSONS WPROACHHG THE CROSSING 

3. TREATED PER M R C * N  WER WOOD WML PRESERVERS'*aOaATION BE BY lH€ PRESSURE PROCESS STWLRDI 

WITH A WN. 0.4 PCF OF PRESERVATIVE RETENTION. 

INLET PROTECT1 
NOT TO S C U  
(BY OTHERS) 

REF DWC No. m m  mLE 

I 3. DUENOON5 WOWN *RE WPROXUATE 1I(D YAY V M Y  
BETWEEN WWJFICTURERS. 

NOT TO YME 
(BY OTHERS) METAL FLARED END SECT1 

NOT TO SCME 
(BY OTHERS) 

m " 
4 e G e * * - m  COUPICTED STLBtLlZoD 

? 12'-0' 
! 

b E O T E X T L E  FLBR(C i 10'-O"?. ! 10'-0'* I 0 - 0 "  
I (SEE NOTE 2) (SEE NOTE 2) i 

10'-OY 
(SEE NOTE 2) 

! 

! 
! 

I 

I 
I t ! , C-3- ,,-y j ,.-,- 

! i ! I ASPHALT PAVEME 
NOT TO S C U E  

UNITED STATES 
DEPARTMENT OF ENERGY 

F E W L O  ENVROWYENTAL MANAGEMENT PROJECl 
l l 6 w - w  QOQ245 

NOTES: 
1. CROSS Y C T l W  FOR TR*cK A 6 LWROR LUCE OF CROSS SECTW T R K X  C. 

2. I C T U U  USTLNCE TO CENTERLINE OF SWME V M E S  Irs T M  DISTYICES BETWEN 

3. TW SECTION W R L S  TO THE RMWAY BETWEEN TIE KfWLY PAVED ICES 

THE TRYXS VLRIES. 

UOM uo THE CCUO~ETE ROO;ER PNJ NJJIQNT TO THE mos im 2 
REIE0UTY)N FICLITY. SEE =ET GW24. 

4. WMKWAYS TO BE COIlSTRVCTED OUT%€ OF TR- A *w T R K X  C. 

SILOS 1AND 2 

ClVb 
REMEDIATION FACILITY RABROAD MSICN 

-m 

N- 
I.DET*e UJJ CONSTRUCTKW Of MCH LlWYG SHOWN 

BPPLK#8LE TO V Q T C H  UQ FLAT BOTTOY OITCU. 

BALLAST SECTION 
NOT To SwE 

DITCH SECTIO:,Q 
NOT TO SCKE 

a m 7  



I I L I 3 I 4 I 3 I 0 : I  I I 6 

NOTES: 
Y L E V E L  TO 8.1 SLOPE 

WALKWAY ITYPI 
TRACK A 

a TRACK C 1. TUBERS TO BE CLW OR HILL GROWN REO O M .  
CREOSOTED. Y E 0  ON FACE ONLY. SHAPED WO 
BORED PRIOR TO TREATMENT. 

5/8" WASHER HEM TIUEER 
DRIVE SCREW SPIKES BY 12" LONG 
WlW OW HOLES. COUNTERSUNK. 
Y CROSYNG TWEERS. 9 / 1 6  D U  2.COUNTERSVNK SPIKE HOLES TO BE SEKED 
MOLES W O M  CROSS TIES. WITH MASTIC AFTER SPIKES ARE DRIVEN. 

e -  4 8 2 3  < 
! 1 2 - 0 '  DISTANCE BETWEEN TRACKS . 12'-0" 

VPRIES I 
3. PAVEMENT TO BE S9HA.T  AS MSCRBEO 

4.SURFMX TO BE F W S M D  N D  UUHTANED LEVEL 

V2" D!A HOLES W AM 
w SPEUFICATIONS. 

WlTH TOP OF TDWERS. 

LW BALLAST PER 
RbARONl SECTION 

7" x 9" x 8-0" 
CREOSOTE0 TIES 

6 TMCK. WDER FULL WOTH 
LNO LENGTH OF CROSSING 

ROAD GRADE CROSSING 
NOT TO SCALE 

NOTES: 
;. TRACK B NOT SHOWN FOR CLARITY. 

2. THIS SECTION APPLIES TO THE RALWAY BETWEEN 
THE NEW P A M 0  UCESS ROPO IWD T R U X  12. 

BAL LAST SEC TI ON - 1 
NOT TO S C k F  

FIELD SIDE , GffiE SIDE 
I 

EXTEND CONC TO TOP i 
CLEM FOR D R ~ A G E ~  i 
OF BLOCK. FWISH 
SMOOTH AWI LEAVE 

POUR CONCRETE 

UKl HOOKBOLTS 

BETWEEN RNL PIERS. 

POUR CONCRETE 

UKl HOOKBOLTS 

BETWEEN RNL PIERS. 

! 
! 

(2) 1v 
OIA H LCS 

pLAN 

NOTES: 
1. REUEOIATION BUlLMNC SLbE MCJ RAIL POCKET BY OTHERS. 

VERIFY MUENSONS PRIOR TO PlSTKLlNG RbA. 

2. FLWGEWAY GUM0 N O  C R O W W R E  NOT SHOWN FOR CLARITY 

RAIL BASE PL 
NOT TO SCALE 

- 1 . ; :  b L~ 
. . . . . . . . . . b . ;  . .  

hbA POCKET -ExnTwG SLAE 
FUL WlRPJL POCKET 

(BY OTHERS1 
NOTE: 

REF OWG NO. DRAWING TITLE 

EOMZ SLOS 1 k 2 REUEOIATON FACILITY CROUNDPVC 
SYSTEM 1ST FLOOR 

- 
F L W E W A Y  GUAR0 TO BE MSTULEO W CONCRETE 
ROCKER pm m m REMEDIATION EIJILDWC SLW. 

FL ANGE W AY G U A 
NOT TO SCUE I 

! ! 

RAIL POCKET (DIRECT FIXATION) 
NOT TO SCALE 

! PIERS 

NOTE: 
1. EM) FLLNGEWAY GUPRD LNO RPJL POCKET 

RECESS FILL AT BUVPER POST ATTLMUENT 
BUMPING POST-1 9 
NOT TO SCALE \l I I I I l l  

m22-JTmus BUMPING POST 
NOT TO SCKE 

I I  

0 ISSUED FOR BID 
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UNITED STATES 
DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

RbA POCKET 
(BY OTHERS) P 

-k9- NOT TO SCALE SILOS 1 AND 2 

CIVIL 
REMEDIATION FACILITY RAllROAD DESIGN 

DETAILS - 2 

-m 

m w  DVF m!l 
7hs** 7/?/0.? I .  a 

SLOPE 
VARIES 

TRACK 12 BALLAST SECT1 
NOT TO SCALE 
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EXHAUST 
VENTILATION 
EOUIPMENT 

ROOM 

EXHLUST NR 

BO CFM 
INFILTRATION - - 4,900 CFM 

m@ 
l9.V- ROOM 112 

POLYMER ADDITION' 
AN0 REACTION 

,5.160 CFM TANK ROOM 5.160 CFM * SUPERNATfflT TANK ROOM 80 CFM 
INFILTRATION - Em@ - 

9 

RECEIPT, CLARIFIER 
L FEEO PUMP 

GALLERIES 
IlOlA, 1018. k lOlO@ 

TANK ACCESS 
RECEIPT TANKS 

m@ lo*OOO CFMr 

NOTES: 
7. ANY TWO 12) SUPPLY AIR CONOlTlONlNG UNITS WILL BE 

OPERATING AN0 ONE STANDING-BY AT ANY GIVEN TIME 
I MIXER I 

NRFLOW RATES. 

- MIXER 
d 

I %& 2.150 CFM 

f 
f - 2.150 CFM 

I /I 

, AIR-CONOITIONING UNITS SHALL BE CONNECTED TO THE STNdO-BY 
POWER SYSTEM. 

F- 4 8 2  3 EOUIPME NT ROOM 
9.800 CFM 8.700 CFM 

MIXER J ROOM c 1 - 1  1.400 CFM I =@ 2.300 CFM , 

THIRD FLOOR 

40 CFM 
INFlL TRATION 

SUPPLY AIR 
H0015 

ACCESS 
SECOND CORRIDOR FLOOR 

E m @  t 2.040 CFM I 

RECEIPT PUUP 
GPLLERY 

OBSERVATION 1,400 CFM 1.400 CFM 
I 

19.780 CFM 

HP k RADTECH 
WORK AREA 

500 CFM m@ 660 CFM 5600 CFM r - i  8,000 CFM I----, 
GLB-B4-1005 

I 4.935'CFM 

6.500 CFM 

90 CFM 51 +-- " ~ $ p C ~ ~  C 8- 4-100 

I 8,000 CFM J 
SUPPLY UR 

z%&k--- ROOM 112 

HWU HVIC. UKLOW DUCRW t -84-1001 

-84-1010 
:NoF:TEA% 

ACCESS CORRIDOR SOUTH PUMP 
FIRST F OOR GPLLERY OECON 

'5.800 CFM 17,400 CFM j..", 1,000 C F M i K I  1,000 CFM , 
500 CFM 
INFILTRATION 

I I l l  

EXHAUST AIR 

TO SURVEY OECON 
MSTBULE 159 

GLB-84-1007 (TYP 8 )  1,500 CFM 2,900 CFM 

ISSUED TO CONSTRUCTION I-lV 
Iyn ( r n I * I  I 

*iyL6 UO MI1 
=mIcIB1(- anmr 

UNITED STATES 
DEPARTMENT OF ENERGY 

ERNALD ENVIRONMENTAL YANAQEMENT PROJECT 
n6DIUYCmma 

I AC -70-1000 
C S z  NOTE 3 )  I + I 21.250 CFM NORTH 4 ssE&l 

2.900 CFM J- NORTH PUMP 
GALLERY OECON 

VESTIBLRE I 2,900 CFM 

. . -  - .  

SILOS lAND 2 
llllycm 

HVAC 
REMEDIATION FACILITY (SEE NOTE 3) 

ACU-70-1000 

21.250 CFM 
CONOlTlONYG UNIT N R  

4CU-70-1001 

21.250 CFM 
CONOlTlONlNG UNIT 

ACU-70-1002 
AIR CONOlTlONlNC UNIT 

21.250 CFM 
UR 



I I 2 I 3 4 5 6 1' 

EXHAUST &R 

FROM MWER ROOMS 

I a 

SUPPLY AR 

FROM ACU-70-1000, 
-1001 h 1002 

I 
I 
I CONTANER 2.900 CFM I 
I SURVEY h - 

DECON ROOM SURVEY DECON 
VESTIBULE ! ma@ 

1.500 CFM , 1.500 CFM NORMN MODE 
EXHAUST AIR 
I HOOlZ 
FROM FIRST 
FLOOR ACCESS I 600 CFM 
CORRIDOR 100 r---------- INFILTRATION 2,900 CFM 

- 
0 CFM (BYPASS MODE) 

I NORMAL MODE I 
I 

2,000 CFM 
SUPPLY AIR 

TO ACCESS CORRIDOR 
TFIRD FLOOR 
QOOM 300 

+ 
PRODUCT FILL 

ROOM A m a  2.900 CFM 

PRODUCT FILL 
ROOM B m a  2.900 CFM 

DRY ADDITIVE 
ROOM m o  

REF DWC NO. 

HDOlO 

HOOII 

r 

DRAWING TITLE 
HVAC. GENERN. NOTES, SYSTEMS *HD EWlRlENT 
DESK;NATORS 

HVIC. LEGEND. SYYBDLS AN3 MaREVIATTIONS 

4.900 CFM NORMN MODE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HOD14 HVIC. RRFLOW MACRN 

' 6 . 7 0 0  CF 
I THROUGH 
I ROLL-UP DOOR 

PRODUCT CONTANER 1 (BYPASS MODE) 
V E S T I B U 

INFILTRATION 

1 

L 

5.500 CFM 
SUPPLY NR 

HOC12 

I 1  
ISSUED TO CONSTRUCTION -Jl'tl bh 

oLn lavnl ICL 

YNYI *o DATE 
m m6m -. m08m 

0 CFM (BYPASS MODE) 

u I 
PRODUCT FILL I 2.900 C F M j y I  ROOM C 

2.900 CFM 

15.240 CF + 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EXHWST AIR 
{ H0014 
TO HEPA 
FILTRATION 
UNITS 

14.080 CFM NORMAL MODE 
52.180 CFM (BYPASS MODE) > 

4.900 CFM 
EXHAUST < TO VENTLITATION EOUPMENT H0012 EXHAUST 

ROOM 127 

EXHAUST AIR 

FROM SUPERNATANT 
T W K  ROOM 10lC 

28.840 CFM 
H0012 I 

FLT-71-1003 
FILTER PLENUM 

\IOTES: 
. FOR GENERN NOTES SEE H0012 
I. ARFLOW RATES WITH DASHED LINES REPRESENT AIRFLOW BYPASSINI 

ROOM 140 WHEN A PRODUCT VERTICbi LIFT DOOR IS OPENED 
INTO THE CONTAINER RULCAR LOADING AREA 

4.82 3 

no012 IHVIC.bRFLOW DUSAW 

SILOS 1 AND 2 

HVAC 
REMEDIATION FACILITY 

Dunrcnnf 



f f $ ~ ~ ~ L ~ ~ $ ~ ~ A C u u M  

SAFTEY RELEF 

I 22.040 CFM NORMM "0: 

$ 2  # r- 26.090 CFM (BYPASS MO E) Y 26,090 CFM (BYPASS MODE) 
22.040 CFM NORMAL MODE 

4 

I 

Q L - - 
22.010 CFM NORMAL MODE 
26.090- 

i 

- - 22.040 CFM NORMAL MODE I 22.040 CFM NORMAL MODE " 44.080 CFM NORMAL MODE 
52,180 CFM (BYPASS MODE) 4 26.090 CFM (BYPASS MODE) I 26.090 CFM (BYPASS MODE) FT)MI R,,llOIUG 

22.040 CFM NOilMeL MODE 
I 

26.090 CFM (BYPASS MODE) 

EXHWST I I I 
. 

-3 
44.080 CFM NORMAL MODE 

C- 52.180 CFM (BYPASS MODE) 

r-i 

FLT-71-K)OQ 
[SEE NOTE 2) 

I (SEE FLT-71-1001 NOTE 2) 

FLT-71-1002 
(=E NOTE 1) 

TO 
ATMOSPERE 

4 
T 

I 1 
CONTINUOUS EMISSIONS 

MONITORING BUILDING 

CEM-71-1000 
(SEE NOTE 5) 

ACU-77-1004 
(SEE NOTE 5 )  P 

. 44.080 CFM NORMAL MODE 
52.180 CFM (BYPASS MODE) 

FAN-71-1000 
(SEE NOTE 3 b 4) 

8 44.080 CFM NORMAL MODE 
52.180 CFM (BYPASS MODE) 

FAN-71-1001 
(SEE NOTE 3 L 4) 

FLT-71-IOOQ 
HEPA FILTRATION UNIT 

FLT-71-1001 
E P A  FILTRATION UNIT 

FLT-71-1002 
HEPA FILTRATION UNIT 

FAN-71-1000 
EXHAUST FAN 

FAN-71-1001 
EXHWST FAN 

I 8 .  
NOTES: 
1. FOR GENERAL NOTES SEE Hoot?. 
2. ANY TWO (2) HEPA FLTER UNITS WILL BE OPERATING 

3. ONE (1) EXHAUST FAN WILL BE OPERATING AN0 ONE (1) 

4. EXHWST FANS SHALL BE CONNECTED TO THE STNO-BY POWER 

AND OM (1) STANDING-BY AT ANY GIVEN TIME. 

STANDING-BY AT ANY GIVEN TUE. 

SYSTEM. 
5. THE CONTINUOUS EMISSIONS MONITORING BUILDING AIR CONOITIOMNG 

UNIT, AND THE CONTINUOUS EMISSIONS MONITORING SYSTEM SHALL 
BE CONNECTED TO THE STAND-BY POWER SYSTEM. 

4 8 2  3 

REF OWG NO. ORAWMC TITLE 
HVAC. GENERK NOTES. SYSTEMS CN) EQUIPMENT 

no010 DESIGNATORS 

Hooll HVAC. EGEND. SYMBOLS P N D  *BBFSVIATIONS 

no012 

HGQIJ WAC.  LIRFLOW DlClGRW 

nvx.  AIRFLOW DUCRMI 

Anmka- 

080249 

I 1  

mm la"..*l I 
I ISSUED TO CONSTRUCTION w 4  -P 01 
0. WLU.5 YD OAT( 
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UNITED STATES 
DEPARTMENT OF ENERGY 

:ERNAD ENVRONMENTAL MANAQEYENT PROJECT 
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SILOS 1 A N D  2 
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HVAC 
REMEDIATION f AClLlTY 



/' 

1 

I 

( 

C 

E 

F 

EQUIPMENT EQUIPMENT 
DESCRIPTION DESIGN AT OR 

(XXX)  
AIR CONDITIONING UNIT ACU 
AIR HANDLING UNIT M U  
AIRFLOW MEASURING STATION AMs 
BACKORST DAMPER BKD 
8UTTERFLY DAMPER DMP 
CONDENSER CNO 
CONTINUOUS EMISSION MONITORING CEM 
DAUPER INON BUTTERFLY DAMPER1 DPR 
DUCT HEATER OHT 
EXHWST AIR GRLLE EAG 
ENCLOSURE ENC 

E M  EXHAUST AIR REGISTER 
FAN 
FILTER 
FIRE DAMPES 
FLEXIBLE CONNECTION 
CLOVE 93X 
GRAVITY DAMPES 
HEATER 
JUNCTION ?OX 
LOUVER 
MAIh C I W T  87EAKri 
MOT09 
MOTOR CONTROL CENiE? 
MOTOR SiPJ)TER DANEL 
PACKAGE UNIT 
PANEL (CONTRCLI 
PINELBOARD 
PITOT TUBr STATION 
POWER DIS%?lBUTION PANEL 
POWER PANEL 
POWER PANEL (INSTRUMENTI 
RETURN AIR GRILLE 
RETURN AR REGISTER 
STACK 
SUPPLY UR DIFFUSER 
SUPPLY AIR GRILLE 
SUPPLY UR REGISTER 
TRANSFER AIR GRILLE 
VACUUM BREAKER 

E 1u 

(TION) 

kr? 
FDD 
FLX 
GLB 
GDN 
HTR 
JBX 
LVR 
MC? 
MT? 
MCC 
MS= 
PKU 
PNL 
PNB 

PPN 
PWP 
RAG 
RAR 
STK 
SAD 
SAG 
SAR 
T AG 
VBK 

E; 

SYSTEM NUMBERING 

a 
FACILITIES 

00 REMEDIATION BUILDING 
01 PRODUCT HANDLING AND STORAGE FACILITY 
0 2  WASTE RETRIEVAL FACILITIES 
03 NOT USED 

0 4  05 
0 6  NOT USED 
07 NOT USEG 
0 8  NOT USED 
0 9  NOT USED 

MISCELLANEOUS WMEHOUSE FACILITIES FACILITIES-SITE 

PROCESSING 
15 FEED ??EPA?ATmO\ SYSTEM 
16 PROCESSG? FEE? SYSTEL' 
i 7  FROCESSO' SYSTEM 

2 0  RADOk COhTROL SYSTEV 

22 21 

2 3  CONTANER RECEIPT AN0 PREPARATION SYSiEN 
2 4  CONTAINER FILLING SYSTEM 
25 CONTAINER SHIPPING SYSTEM 
26 NOT USED 
27  NOT USED 
2 8  NOT USED 
2 9  NOT USED 

30 1 3 2  KV SYSTEM 
31 480 VOLT DISTRIBUTION SYSTEM 
S2 STANDBY ELECTRICAL SYSTEM 
S3 UNINTERRUPTIBLE POWER SYSTEM 
3 4  LIGHTING SYSTEM 
3 5  GROUNDING SYSTEM 
3 6  NOT USED 
3 7  NOT USEE 
3 8  NOT USED- 
3 9  MlSCELLANrOJS ELECTRICAL 

ia 19 ~VOT VESSEL . m e  dENT SYSTEM 

NOT NOT uSEC L'SED 

CONTUNER HINOLING 

ELECTRICAL 

4 c  
41 
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
4 9  

WATER SYSTEMS 
5 0  PROCESS WATER SYSTEM 
51 POTABLE WATER SYSTEM 
5 2  FIRE WATER SYSTEM 
5 3  COOLING WATER SYSTEM 
5 4  NOT USED 
55 SUPERNATANT WATER SYSTEM 
56 NOT USEG 
5 7  NOT USED 
5 8  NOT USED 
5 9  NOT USED 

60 SANITbRY SEWER SYSTEM 
61 NOT USED 
62 SLUICE/FLUSH WATER SYSTEM 
6 3  LABORATORY WASTE SYSTEM 
6 4  RADIOACTIVE SOLI0 WASTE SYSTEM 
65 STORMWATER SYSTEM 
66 NOT USED 
6 7  NOT USED 
6 8  NOT USED 
69 NOT USED 

W S T E  SYSTEMS 

7 0  
71 
7 2  
7 3  
7 4  
7 5  
7 6  
7 7  
7 8  
7 9  

EWICM N&l ANALYTICAL SYSTEMS 
8 0  MUNTENANCE EQUIPMENT 
81 MECHANIC4 HANDLING EOUIPMENT 
8 2  REMOTE HANDLING EOUIPMENT 
8 3  RADIATION SHIELDING EOUPMENT 
84 SAMPLING SYSTEM 
85 INSPECTION SYSTEM 
8 6  NOT USED 
8 7  NOT USED 

8 9  NOT USED 
a8 NOT USED 

9 0  
91 
9 2  
9 3 .  9 4  
9 5  
9 6  
9 7  
9 8  
9 9  

EQUIP MEN T NUMBER ID EN TIF I C AT ION 

xxx-YY-zzzz  

EOUIPMENT SEOUENCE NUMBER 
SYSfEM NUMBER 
EOUIPMENT CODE DESIGNATOR 

~~~~~ ~ 

GENERAL NOTES: 
1. ALL NOTED DUCT DIMENSIONS ARE INSIDE MMENSIONS UNLESS 

2. ALL DUCTWORK SHALL BE GALVANIZED STEEL AS INOICATEC IN 

OTMRWISE NOTED. 

SPECIFICATION SECTION: 15810 IN AIR SUPPLY AN0 OISTRIEUTIO1U 
SYSTEM UNLESS OTHERWISE NOTED. 

3. ALL DUCTWORK ELEVATIONS ARE BOTTOM OF SHEET METAL. 
UNLESS OTHERWISE NOTED. 

4. AIRFLOW RATES SHOWN IN CUBIC FEET PER MINUTE ICFMI ARE 
ACTUAL FLOWS (ACFM) AT THE SITE ELEVATION M O V E  SEA 
LEVEL, AN0 AT 93.F 08/74. WB TEMPERATURE UNLESS 
NOTED OTHERWISE AS SCFM. 

5. ALL EQUIPMENT SUPPORTS. FOUNDATIONS. PADS. WALL OPENINGS 
AND PENETRATIONS SHALL BE VERIFIED WITH THE ACTUAL 
EOUIPMENT FOR SIZE AM) FIT. THE EOUIPMENT SIZES INDICATED 
ON THE DRAWINGS HAVE BEEN SELECTED FOR ENGINEERING DESIGN 
AND SPACE ALLOCATION PURPOSES. THE ACTUAL SIZES MAY 
VARY DEPENDING ON EQUIPMENT MANUFACTURER. 

6. OTHERWISE ALL MOTORS NOTED. ARE 3 PHASE, 60 HERTZ. 2301460 VOLTS UNLESS 

7. FOR INSTRUMENTATION SYMBOLS AND LEGEND SEE SHEETS NO001 

8. H0020 FOR CONTROL AN0 HOOZl. DRAWINGS SEOUENCE OF OPERATION SEE SHEETS 

9. NUMBERS IN CIRCLES, SHOWN THUS 9, REPRESENT 

AN0 N0002. 

VENTILATION ZONES. A TOTAL NUMBER O i  'IVE ZONES 
HAVE BEEN DEFINED: ZONE 1 WhERE RADIOACTIVE UAiERlAL IS 
EXPOSLD i t  NR CJR.NC bOSMAL OaERATiOVS: CNC ZONCS 

PEPSONNEL COMFORT ANG EQUiPUENT WOTECTION 

H0091. 
10. VENTILATION ZONE DRAWING SHEET YUMBERS ARE 10090 AND 

11. SUPPLY AND EXUAUST DUCTS ARE SIZED TO MAINTAIN A 
FAVORABLE AIRFLOW DIRECTION. FROM THE CLEANER P R E S  
TOWMD AREAS WITH PROGRESSIVELY HIGHER CONTAMINATION 
POTENTIAL. AND LIMIT ROOM PRESSURE DIFFERENTIALS TO 
PREVENT STRUCTURAL FALURES OF WALLS. 

12. DPMPERS AND ELECTRIC HEATERS ARE NOT SHOWN ON THE 
URFLOW DIAGRAMS. SEE THE CONTROL DIAGRPMS H0022 

13. THRU NUMBERS H0038. SHOWN T H U S m  *RE ROOM NUMBERS. 
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6 7 0  CFM 670  CFM 

h 

WOMENS DONNING 

A 3 

(NOTE 1) 
40  CFM 

EXFIL 
- 

I 2 
L k 

0 
f. 

:: 

d 

Gi-FiL (NOTE - z q 7 q  ,) EOUIPMENT ROOM CONTROL ROOM 

- - 3.640 CFK - 5,170 CFM 1.440 CFM 2.110 CFM t - - - 
I r REF DWG NO. 

)010 

1011 

DRAWING TITLE 
HVAC. CENERK NOTES, SYSTEM AND EOUIPMENT 
DESIGNATORS 

HVAC. LEGEND. SYMBOLS 6 LBBREVIATIONS 

6 7 0  CFM 
t 

E 
x 
3 

REFRIGERANT LINES 

A?- - OUTSIDE 
AR 

&U-77-1000 
(NOTE 21 

6.900 CFM 

_ -  
CONDENSING UNll 

ACU-77-10pP 
AIR CONDlTlONlNC UNIT 

I 8 

NOTES: 
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REF DWC NO. 

HOOlO 

HEATING, VENTILATION AND AIR CONDITIONING LEGEND, SYMBOLS AND ABBREVIATIONS 

DRAWING TITLE 
HVAC GENERA. NOTES. SYSTEMS M D  EOUPMENT 
DEYG~ATORS 

4 0 2  3 DOUBLE LINE SINGLE LINE ABBR E VI AT IONS 

-M 
ABOVE 
ACTUAL CUBIC FEET PER MINUTE 
AIR CONDITIONING 
AIR CONDITIONING UNIT 
APPROXIMATELY 
ATMOSPHERE 
AUTOMATIC 

SUPPLY rU3 3UCT SECTlOh 

SUPPLY AIR DUCT END 
ELEVATION 

RETURN OR EXHAUST /UR 
SECTION 

RET RN OR EXHAUST AIR 
0,UCY END ELEVATION 

ROUND OUCT SECTION 

w 
m 
1/1 
l/”lf 

FILTER 155% ASHRAE 
EFFICIENCY RATlhG) AEEREY 

ABV 
ACFM 
AC 
ACU 
APPROX 
ATM 
AUTO 

BEL 
BHP 
BOG 
BOD 
BOL 
BOP 
BOT 
BOU 
BTUH 
BYP 

CNTFGL 

CAP 
ccw 
CO 
C 7% 
CFM 
CC 
CL 
CLC 
c o w  
c o \ i  
CONN 

CS 
CTF! 
CW 

DES 
OIA 
DlSCh 
DN 
D/P  
DRN 
DT 
DWG 

(E) 
EA 
EFF 
EG 
ELB 
EL 
EN? 
EQUIP 
EP 
ER 
ESC 
EVAC 
EXFIL 
EXH 

(F) 
.F 
‘ F  DB 
.F WB 
FLEX 
FLG 
FLR 
FLTR 
FP 
CP! 
FPM 
FT  
FUFN 

FC 

FL 
FO 
FWD CRV 
FOB 
FOT 

GAL 

ca 

F :J 

;p 
H 
HTG 
HEPA 
HVAC 
HD 
HDR 
HP 
HGT 
HOA 
HPT 
HR 
HZ 

IAS 
INSUi  
LE. 
IN 
INFlL 
INSTR 

. IN WC 
IN WG 

KW 

L 
LG 
LGTh 
LP 
LPT 

MBH 

MAX 
MCC 
MW 
MIN 
MOV 
MTO 
MTG 
MTL 
MFR 

NC 
NEG 

NU 
NO 
NTS 

WORD OR TERM 
OA 
OC 
OD 
OVHD 
OP 
OPER 
OPNG 

PD 
PENET 
PF 
PH 
PL 
PLCS PNL 
PNEU 
POC 
PO5 
PRESS 
PDW 
P D N  
PDI 
PDlC 
PDIT 
* P  
PSIG 

97% 

R 5 9  
99 
REC 
REG 
REO0 
RAG 
RFGT 
RH 
RL 
RPM 
RbR 
RS 

SA sc 
SCFM 
SCH 
sm 
SEC 
SAG 
SIS 
SL 
SPD 
SP 
SAR ss 
STD 
2:: 
TAG 
TEMP 
i G  
TOC 
TOD 
TOS 
TR 
TRANSF 
TSP 
i Y P  

uc 
UG 

VAC 
VEL 
VNT 

w 
W /  
wc 
WG WIO 
WT 
WTR 

OUTSIDE AIR 
ON CENTER 
OUTSIDE DIAMETER 
0 V E R H E AD 
OUTPUT 
OPERATINGIOPERATOR 
OPENING 

FILTER (90-95% ASHRPE 
EFFICIENCY RATING) 

BELOW BRME HORSEPOWER 

BOTTOM OF GRILLE 
BOTTOM BOTTOM OF OF DUCT LOUVER 

BOTTOM OF PIPE 
BOTTOM BOTTOM OF UNIT 

BRITISH THERMAL UNITS PER HOUR 
BYPASS 

HlGr EFFICIENCY 
PARTICULATE AIR (HEPA) 
FILTER 

633 I .  

ROUND DUCT END ELEVATION CENTRIFUGAL 
COMMON 
CAPACITY COUNTERCLOCKWISE 

CUBIC CEILING FEET DlFFilSER PER HOUR 

CEILING GR!LLE 
CENTERLINE 
CCDL!K 
CCNCRETE 
CONDFNSATE 
CONNECTION CEILING REGiSTER 

CARBSN STEEL 

CLOCKWISE 

cueic FEET PER MINUTE 

c E t c r a  

OUTSIDE AIR LOUVER 

TRANSlriON REC’ANGULA? TC 
ROUEI3 

BACKJ?Ar- D M F E ?  

p -LBOW WlTY WRNING V P X S  

u MANdL VOLUME DAM”ER 

MOTOR OPERATED DMPER 

DAIPHRAGM ACTUATED DAMPER 

RACIUS ELSOW 
DESIGN 
DIMETER 
DISCHARGE 
DOWN 
DIFFERENTIAL PRESSURE 
DRAN 
DESIGN TEMPERATURE 
DRAWING SUPPLY AIR 

SAMPLE CONNECTION- 
STbNDbRD CUBIC FELT ’ER MINUTE 
SCHEDULE SUPPLY AIR DIFFUSER 

SECONDARY 
SUPPLY AIR GRILLE 
SAFETY INSTRUMENTEO SYSTEM 
SOUND LINING 
SPEED 
STATIC SUPPLY PRESSURE AIR REGISTER 

STAINLESS STEEL 
STANDbRD 
$$,\#ID VALVE 

DUCT SIZE (FIRST FIGURE IS 
SIDE SHOWN SECOND FIGURE 
!S SIDE VOT’ SHOWN) EXISTING 

EXHAUST AIR 
EFFICIENCY 
EXHWST E m o w  GRILLE 

ELEVATION 
ENTERING 
EDUIPMENT 
EXPLOSION PROOF 
EXHAUST EME?GENCY REGISTES SHUTDOWN 

EVACUATION 
EXFILTRATION 
EXHAUST 

W S  AIR MEASURING STATION PNUMATIC-OPEQATCD DMPER 

NRiLOW MEASURING STATION m 3KO BACK3RAFT DAMPER 

DMP BUTTERFLY DAMPER 
OPR OPPOSED a L m E  DAMPER 

ELECTRIC HEATING COIL 
OR DUCT HEATER 

TRANSFER TEMPERATURE AIR GRILLE 

TRbNSCER GRILLE 
TOP OF CONCRE-E 
TOP OF DUCT 
TOP OF STEEL 
TRbNSFER REGISTER 
TRANSFER 
TOTAL STATIC PRESSURE 
TYPICAL 

FURNISnED DEGREES FAHRENHEIT 

DEGREES FWRENHEIT DRY 
DEGREES FAHRENHEIT WE’ 
FLEXleLE 
FLbNGE 
FLOOR 
FILTER 
FIRE PROTECTION 
FINS PER lNCY 
FEET PER MINJTE 
FEET 
FURNISHED 
SOUARE FEET 
CUBIC FEET 
FAIL CLOSED 

BULB 
BuLe FOZ COMBINATION 

MOTORIZED FIRE/ISOLATION 
DAMPER WiTH SLEEVE ELECTRIC MOTOR 

UNDERCUT DOOR 
UNDERGROUND 

VACUUM 
VELOCITY 
VENT 

FOP CURTAIN TYPE STATIC 
FIRE DNPER WITH SLEEVE CIC-COOLING COIL 

FAIL LAST 
FIUL OPEN 
FORWARD CURVE0 
FLAT ON BOTTOM 
FLAT ON TOP 

WIDE 
WITH 
WATER COLUMN 
WATER GAUGE 
WITHOUT 
WEIGHT 
WATER 

FLX FLEX CONNECTION 

ELECTRIC UNll 
HEATER 

GALLON 
GALVANIZED 
GALLONS PER MINUTE 
GRADE 

G DUCT TRANSITlOh: 
HIGH 
HEATING 
HIGH EFFICIENCY PARTlCUt 
HEATING, VENTILATION AND 
HEAD 
HEADER 
HORSEPOWER 
HEIGHT 
HAND/OFF/AUTOMATIC 
HIGH ‘POINT 
HOUR 
HERTZ 

.ATE 
AIR 

AIR FILTER 
CONDlTlONlNG 

SYMBOLS 

SYMBOL 
0 

0 
E 

DEFINITION 
AT 
CENTERLINE 
DIAMETER 

SUPPLY AIR 
FLOW DRECTION 

_c 

EXHWST. INFILTRATION. OR 
EXFILTRATION AIRFLOW 
DIRECT ION 

-Y) 

<-I LEFT OFF PAGE CONNECTOR 

7) RIGHT OFF PAGE CONNECTOR 

INSTRUMENT INSULATION NQ SUPPLY 

THAT IS 
INCH 
INFILTRATION 
INSTRUMENT 
INCHES WATER COLUMN 
INCHES WATER GAUGE 

KILOWATT 

LONG 
LEVEL GAUGE 
LENGTH 
LOW PRESSURE 
LOW POINT 

MOTORIZED FIRE DAMPER P THOUSbNO BRITISH THERMAL 
UMTS PER hOUR 
MAXIMUM 
MOTOR CONTROL CENTER 
MlUIWAY 
MINIMUM 
MOTOR OPERATED VALVE 
MOUNTED 
MOUNTING 
MATERIAL 
MANUFACTURER 

FRE DAMPER 
(CURTAIN TYPE WITH FUSIBLE LNK) 1 SILOS 1 AND 2 

HVAC 
REMEDIATION FACILITY 

DumsllRE 

END CAP c 
NORMALLY NEGATIVE CLOSED 

NECK 
NORMALLY NOT TO SCALE OPEN 

EXHAUST AIR REGISTER (EAR) 
SUPPLY AIR DIFFUSER (SAD) 
SUPPLY AIR GRILLE (SAG) 

i- 

FLEX CONNECTION 
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E UIPMENT 
DESCRIPTION 

EQUIPMENT 
DESIGNATOR 

(XXX) 

FLX 

niu 
my 

)*.1 
JEX LMI 

E 
YSP PKU 

PUL 
Plls 
PDP 
P P N  P I P  

RAR 
STK sbn 
UPS utp 

VBK 

SYSTEM NUMBERING 
(SEE "E(xIRcI(T MJLBER OENTFElTON." NDOD31 

W  ATIO ION 0 W . W  
01 PRaUcT W A W J N C  UO STORIGE F*CUTY 
02 WASTE RETFZCVN F%LIl'ES 

O b  W- F K U T I E S  
01 W S m w C U S  FUXITES-STE 
OB M T M D  
07 N D T M D  
08 N D T M D  
09 N O T M D  

03 m r w ~  

ID 
II 12 

U 1b 

15 
I6 17 

!a 19 
20 

22 

23 
21 
25 
26 
27 
28 29 

50 

32 
33 
34 
3s 
36 
37 
38 39 

40 I t  
42 

4 s  
46 
47 
18 r9 

5a 1 

52 53 
51 
55 
56 57 

58 59 

60 I 

62 
63 
6b 
65 
86 
67 
68 69 

70 

72 
7 3  74 

75 
76 77 

78 79 

80 I 

82 83 8b 

85 
86 87 

88 89 

90 
91 92 

9s 
94 
95 
96 
97 
98 99 

:: 

RETRlZVN 
MI M D  
NOT M D  
TRy(sFER T Y Y  S Y S T N  
TTA WASTE RETFlEVN SYSTEY 
mi MD 

RmcEsuli 
FEED PRfPARATlQl SYSTEY 
PwEssoI(  FEED SYSTEY 

V E S m  VENT SYSTEY 
R M D N  CONTROL SYSTW 

NOT PRYXSSOR Usm SVSTW 

mi ED 
mi USED 

coNTL.IER H- 
C O N T M R  RECEPT hW PREPARAT*W M l E Y  
C O N T W E R  F L U X  SYSTEY 
C O N T M R  Y W T M  SYSTW 
M T  USED 
mi USEO mi MD 
mi USED 

ELECTWCY 
13.2 uv SYSTEY 
b(10 VOLT 06usTmUm SYSTEM 
S1-Y ELECTRKM SYSTW 
WNTEESWWLE P M R  SYSTEM 
L m m c  SYSTEY 
CROCNHG SYSlEU 

M T  USE0 
HOT uyo 
uYEMM ELECTRKU 

mi VPD 

U T U T a U l l ~  
pLmT .M miRUMT I ~ R  SYSTN 

mi vsm 

mi USED 
mi VYD 

mi uyo 

B R E A W  yrl SYSTW 

M T  USED 
PROWCT mm SYSTEY 
Pal USED 

M T  Usm 

WATER SYSrrYS 
PRDCESS WAlER SYSTEY 
POTmL WATER SYSlEU 
FRE WATER SYSTEM 
CODLNC WATER SYSTEM 

- T W  WATER SYSTo1 

M T  M D  

WASTE SYSTEYS 

mi uyo 
mi USED 
mi USED 
mi MO 

mr MD 
SIMTARY SEWER SYSlEU 

% 1 D C E / f L W  WATER SYSTEY 
LLBOR*TORY W A S E  SVSTEY 
RIDaLCTlVE STDWWATER SOLO SYSTW W I s X  SYSTEY 

NOT USED 
M T  M D  
NOT M D  
Nor USEO 

m x  m~us 

mi LIED 

RELCDUTON BLD!W W R Y  W SYSTEY 
RELEDUTCN - E W M K T  bR SYSTu1 
N D T  M D  

NOT USED 
NOT U Y D  
W m  v o a L L u t o u S  F*UUTPS FAC9lllES WLC H V I c  SYSTEYS SYSTEU 

M T  M D  
MI M D  

EQUIPMENT NUMBER IDENTIFICATION 

XXX-YY.ZZZZ 

TL EPWPUiNT C C X  DES&?UTOO 
SYSTEM NUYBER 

I 8 
GENERAL NOTES: 
1. N L  NOTED CUCT D-M fl NYE WfNYONS W E S S  

2. OTHERWE NL W C I W D R U  NOTED. W M L  BE G M V I H Z E D  STEEL Is IWKATEO IN 

SPECFTAMN SECTION; N R - S M R Y  *ND USTRBLITmN SYSTEU 
W S S  OT)(ERWIsC MTED. 

3. U I E S S  NL CUCTWDRU O T m w l S E  E L f V A l O N 5  NDTEO. M E  EOTTCU OF -1 u E T N .  

PRESSLRFS (IN W O E S  UCl  WITH RESPECT TO ATYWSUERK 
PRESSURL 

U W N  F . M  ( G Y I  AT THE SE E L E V A W  r S o V E  SEA 
m. 

6. ROOY PRES-S IMEAKO ON WAWWS IRE o w c m n u  

I 1R FLOW W W N  D1 RBC FEET PER W T E  (CFYI ARE 
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NOTES : 
: BATTERY ROOM EXHAUST FAN SHALL BE CONNECTE9 TO STAND-BY 

2 BATTERY ROOM VENTILATION SYSTEM IS DESIGNED TO MAINTAIN 
POWER SYSTEM. 

THE ROOU TO A MAXIMUM TEMPERATURE OF 10 0%. F OF AUBIEKT 
TEMPERATURE BY ORAWIhC OUTSDE AIR THROUGH THE COMBlNATiOh 
LOUVERlDbMPERlFlLTER AND EXHAUSTING TO ATMOSPHERE THERE 
ARE NO PROVISIONS FOR HEAT OR FOR COOLING TO MAINTAIN 
TEMPERATURES WITHIN ANY TIGHTER TOLERANCES THAN ARE 
ACHIEVLBLE BY VENTLATION WITH OUTSIDE AIR AS DESCRIBED ABOVE 

28.800 CFU- 27.600 CFM- 14.400 CFM 7.200 CFM - 36.000 CFM - - - - - 

- - - A 

1 
I 
u L LL E 

! 

E E 
0 x 0 0 c c c x 

I i i 1 
0 0 0 0 

N. 

I 

I 

i 
BATTERY CHbRGNG ROOM ' 

(NOTE 1) 

I 

1,000 CFM 

EXHAUST 
uc 

i 

1.000 -$ CFM @ 

ELECTRICAL ROOM 
m@ 

FAN-77-1Om 
EXHAUST F N i  

_ .  
PIR HANDLING UNIT 
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(NOTE 1) . 
1 

6.600 CFM - 

COLD CHEMICAL MAKE-UP ROOM 
m0 

_ _  
SUPPLY FAN 

1,100 CFM 

SOUTH STAIRWELL 
0 0  

100 CFM 
XFlL (W/DOOR OPEN) 
- 

I a .  
NOTES : 

!. SUPPLY FAN SHALL BE CONNECTED TO STAND-BY POWER SYSTEM. 
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(SEE NOTE 1. T I P 1  m 
FAN-77-10el WU-77-10Qa w u - 7 7 - 1 O u  Y MU-77-1001  SEE NOTE 1. TYP) FbN-77-1004 Y I FAN-77-100~ FAN-77-10pZ 

SUPPLY AIR SUPPLY AIR 4 qzp 0 MSCHLRGE PLENUM 

OUTSIDE 100% < $ 
t t 

7 

I I r AIR T 
I 

t 
56,000 CFM 

t 
56.000 CFM 

t 
56.000 CFY 

12.000 

12.000 

12.000 

12,000 

CONTAINER RAILCAR LOADING AREA 
m@ 

t 
5.000 CFM 

I 

12.000 

12.000 CFM - -  4 12.000 CFM 

EAN-77-1Qpp FAN-77-1001 m 7 7 - 1 p p Z  
EXHAUST F W  EXHAUST FAN EXHNST FAN w - 7 7 - 1 0 p 2  

AIR HANDLING UNIT 
bwU-77-1DQ3 

AIR HANOLING UNIT 

- -  
AIR HANDLING UM7 

FAN-77-1001 
EXHNST FAN 

-7.000 CFM 
EXFILTRATION 

I I 0 

NOTES : 
. THREE AIR HANDLING UNITS AN0 THREE EXHWST FANS SHALL RUN 

FOR 100% SYSTEM CAPAC!TY. HOWEVER. AW NUMBER OF AIR 
HANDLING W I T S  AND EXHAUST FANS CAN BE OPERATED 
MANUALLY. 

BE CONNECTED TO THE STAND-BY POWER SYSTEM. 
2. EXHAUST FAN. FAN-77-1004. SHALL RUti CONTINUOUSLY, AND 
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REF DWC NO. 

oom 
0011 

2.000 CFM 
OUTSIDE UR 

DRAWING TITLE 
H V K  CENERbL NOTES. SYSTEMS @NO EQUIPMENT 

H V K .  LEGEND SYMBOLS CClD MBREVIATlONS 

DESIG~ATORS 

8 ELECTRIC t H F A T N C  

6.000 CFM 
RETURN AIR 

2 
LL 

0 

0. 

1 800 CFM I800 CFM 1800 CFM 1800 CFM 1800 CFM 

1.600 CFM 3.200 CFM T-4.800 CFM T- 6.400 CFM T- I - 1- 
i CFM 

800 CFM 1 800 CFM t 8 0 0  CFM CFM 

, 
SUPPLY AIR 
DISCHARGE 

PLENUM 

. - . . . ._ I 
-77-1002 f 

CONDENSING 
UNIT 

6.000 CFM 
RETURN AIR 

1 BOO CFM 1800 CFM t800 CFM 1800 CFM 1800 CFM 

3,200 CFM T3.800 CFM T- 6.400 CFM T 

1 

EMPTY CONTAINER STAGING ROOM m a  

OA 
c 

-4.000 CFM 
EXFILTRATION 

ACU-77-lOQj 
PIR CONDITIONING UNIT 

ACU-77-1002 
UR CONDITIONING UNIT 

I 0 

- 4 8 2 3  
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