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(513) 648-3155 

SEP 0 6 1995 
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Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - 5HRE-8J 
77 W. Jackson Blvd. 
Chicago, IL 60604-3590 

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

Dear Mr. Saric and Mr. Schneider: 

MIXED WASTE STABILIZATION PROJECT 

The purpose of this letter is t o  transmit for your review and approval, the Department of 
Energy, Fernald Area Office (DOE-FN) Work Plan for the Mixed Waste Stabilization Project. 
The project will be implemented under the scope of Comprehensive Environmental 
Response, Compensation and Liability Ac t  (CERCLA) Removal Action No. 9 (Removal o f  
Waste Inventories). The scope of this project involves the treatment of mixed waste by a 
mobile stabilization located at  the Fernald Environmental Management Project (FEMP). 

This project was described conceptually in the Proposed Site Treatment Plan submitted t o  
the Ohio Environmental Protection Agency (OEPA) in March 1995. The Mixed Waste 
Stabilization Project shall be performed in t w o  phases. Phase I of this project is  the 
preparation of the enclosed work plan. Phase II will be the actual treatment of 
approximately 1,550 drums of mixed waste with an option t o  treat an additional 300 
drums. Mixed waste that will be treated by this project contain waste constituents 
specified in OEPA waste codes DO04 through DO1 1. Utilizing the characterization 
analyses as well as process knowledge, the 1,550 drums have been divided into five 
general categories: 

1. Grit blast residue 
2. Solidified furnace salts 
3. Sumpcakes 
4. Construction rubble 
5. Miscellaneous trash 

approximately 875 drums 
approximately 145 drums 
approximately 465 drums 
approximately 40 drums 
approximately 25 drums 



L 

> 
J 

Page 2 

When the review is completed and approval to  proceed with the project i s  granted, the 
FEMP will begin Phase I1 of the project. The stabilization process will be strictly monitored 
and controlled with procedures outlined in the project work plan t o  ensure the stabilized 
waste meets the NTS Waste Acceptance Criteria (WAC). After waste certification 
personnel verify the treated waste meets the NTS WAC, the wastes will be shipped from 
the FEMP to  NTS. 

If you have any questions or require further information, please contact John Sattler a t  
) 

(513) 648-3145. 

FN: S attl e r 

Enclosure: As  Stated 

cc wlenc: 

B. Skokan, EM-4231GTN 
P. Pardi, OEPA-Dayton 
T. Hagen, FERMC0165-2 
AR Coordinator, FERMCO 

cc w l o  enc: 

K. H. Chaney, EM423/GTN 
J. Reising, DOE-FN 
M. Savage, OEPA-Columbus 
C. Little, FERMCO 
M. West, FERMCO 
M. Yates, FERMCO 

Sincerely, 

aack R. Craig 
Director 
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ITEM 

Hazardous Waste Determinations 

(40 CFR 262.11) 

Interim Status: Treatment, Storage, and Disposal General 
Facility Standards 
(OAC 3745-65-13 through 16) 
(40 CFR 265.13 through 265.16) 

Interim Status: Treatment, Storage, and Disposal Facility 
Preparedness and Prevention 
(OAC 3745-65-3 1 through 35, 3745-65-37) 
(40 CFR 265.31 through 265.35, 265.37) 

Interim Status: Treatment, Storage and Disposal Facility 
Contingency Plan and Emergency Procedures 
(OAC 3745-65-51 through 56) 
(40 CFR 265.51 through 265.56) 

Container Storage 
(OAC 3745-52-34, 3745-66-70 through 77) 
(40 CFR 262.34, 265.170 through 265.177) 

Residue of Hazardous Waste in Empty Containers 

(40 CFR 261.7) 

(OAC 3745-52-1 1) 
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CROSS REFERENCE 
INDEX 

Section 2.0 & 5.0 

Section 2.0, 4.1.2, 4.5.4.1 

Appendix D 
4..6.1, 4.6.4, 7.0, & 

Section 4.5.3 

Section 4.5.3 

Section 4.1.3 & 4.5.4 

Section 4.3 

Section 4.8 

Section 5.0 

NOTE: Compliance with the applicable or relevant and appropriate requirements 
(ARARs) is discussed in Section 6.0 and in Table.6-1 of the attached Project 
Specific Plan (PSP). 
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- 7168 FERNALD MIXED WASTE STABILIZATION PROJECT 

1 .O INTRODUCTION 

This work plan describes the objectives and scope of work for the Mixed Waste Stabilization 
Project to be conducted at the U. S. Department of Energys Fernald Site (DOE-FN). The 
Fernald Site is a government owned, former uranium processing facility located near 
Cincinnati, Ohio. The site was placed on the National Priorities List in 1989 and is currently 
undergoing remediation under the Cornprehensive Environmental Respome, Compensation, and 
Liability Act (CERCLA) in accordance with the 1991 Amended Consent Agreement (ACA) 
between the DOE and the U. S. Environmental Protection Agency (EPA). 

The ACA requires DOE-FN to submit an annual compendium of existing procedures and 
documentation for the sites Low-Level Radioactive Waste (LLRW) Management Program, 
in lieu of Removal Action Work Plans (RAWP). Additionally, DOE-FN committed to 
submitting project specific work plans for certain projects, including Mixed Waste 
Stabilization, in Addendum No. 1 to the Removal Action (RA) No. 9 - Removal of Waste 
Inventories Work Plan. Submittal of this plan is intended to satisfy ACA and RA No. 9 driven 
requirements by incorporating the documentation and management of the project under RA 
No. 9. 

Project plans for the Mixed Waste stabilization Project are documented in this two volume set 
of project plans and procedures. Volume 1 contains the Project Specific Work Plan, Process 
Control Plan, Sampling and Analysis Plan, Quality Assurance Plan, and Health and Safety Plan 
for the project. Volume 2 of the set contains the working level practices, procedures, and 
instructions for work accomplishment and control. In combination, these documents 
demonstrate that the proposed project will be accomplished in compliance with applicable 
federal, state, and local regulatory requirements, DOE Orders, and site procedures. 

1.1 Objectives 

The objective of the Mixed Waste Stabilization Project is to safely treat approximately 1550 
drums of characteristic mixed LLRW currently being stored at the Fernald Site. These wastes 
have been characterized as containing waste constituents regulated under EPA waste codes 
DO04 through DO1 1. The wastes will be treated for land disposal at the Nevada Test Site 
(NTS) using Best Demonstrated Available Technology (BDAT) to meet RCRA Land Disposal 
Restrictions (LDR) and NTS waste acceptance criteria (WAC) established under the Nevada 
Test Site - Defense Wmte Acceptance Criteria, Certification, and Transfer Requirements (NVO- 
325, Rev. 1). BDAT will be accomplished using a cement based stabilization/solidification 
process that renders toxic heavy metals and radionuclides insoluble by precipitation, and locks 
them in a grout matrix. 
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On-site waste treatment processes will be accomplished by personnel from Perma-Fix 
Environmental Services, Inc. (PESI) and Performance Development Corporation (PDC) 
working in conjunction with DOE-FN and FERMCO personnel. Perma-Fix 
personnel will manage the on-site treatment process and will perform all waste 
operations conducted at the site. 

and PDC 
treatment 

1.2 ORGANIZATION OF THIS WORK PLAN 

This Work Plan is organized in the manner committed to by DOE-FN in a fax submitted to Ohio 
EPA in January, 1995. This Work Plan and its attached appendices provide a complete 
description of how and where the proposed mixed waste stabilization project will be performed. 
The plan identifies the parties responsible for storage, handling, stabilization and disposal of 
mixed wastes, and those parties having oversight responsibilities for quality assurance, 
environmental compliance, and health and safety. Section 2.0 of the Work Plan provides a 
description of the mixed wastes to be stabilized, in terms of the Material Evaluation Form (MEF) 
characterization process. Appendix E provides detailed MEF information regarding wastes to be 
stabilized during this project. Section 3.0 describes bench-scale treatability and optimization tests 
aimed at developing and successfully applying design stabilization recipes tailored to each type 
of waste. Treatability tests have already been performed by Nuclear Fuel Services, Inc., whose 
report is included as Appendix F of this Work Plan. Section 4.0 provides a detailed description 
of the stabilization process and all of its ancillary and support activities, and Appendix A, the 

. Process Control Plan provides additional detail regarding control of the process. This process 
description is presented in terms of the major work tasks and a Process Flow Diagram, Figure 4- 
3. Section 5.0 describes plans for disposition of stabilized waste. Section 6.0 describes the 
applicable or relevant and appropriate requirements for this project. Section 7.0 describes the 
health and safety program to be implemented during this project, with Appendix D, the Health 
and Safety Plan providing more detail. Section 8.0 describes the organization of the project team, 
and how the work and the project schedule will be managed. Appendix B is the Sampling 'and 
Analysis Plan, and Appendix C is the Quality Assurance Plan for this project. 
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- 7 1 6 8  
2.0 WASTE DESCRIPTION 

Since October 1991, RCRA closure actions and CERCLA response actions have redirected the 
central mission of the FEMP towards the implementation of waste management and environmental 
restoration initiatives. One of these initiatives is to identify, characterize, treat, and dispose of 
all legacy waste stored at the Fernald site in accordance with applicable federal, state and local 
requirements. Currently, 1,550 drums of legacy mixed waste have been identified to be treated 
by cement stabilization under this project for disposal at NTS. The mixed waste is currently in 
storage in RCRA-permitted warehouses at the Fernald site. 

The drums of mixed waste have been grouped and categorized using the Material Evaluation Form 
(MEF) procedures discussed later in this section. The mixed waste is mostly solid material 
contaminated with uranium and hazardous con.stituents with EPA waste codes DO04 through DO1 1 
(toxic heavy metals). Real Time Radiography (RTR), which uses x-ray technology to view the 
contents of a container, was also used to determine the physical properties of the waste such as 
presence of free liquid, particle size, and container capacity. The 1,550 drums have been divided 
into five general waste categories: 

1. Grit blast residues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  approx. 875drums 
2. Solidified furnace salts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  approx. 145drums 
3. Sumpcakes . . .  ................................ approx.465drums 
4. Construction rubble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  approx. 40 drums 
5. Miscellaneous trash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  approx. 25 drums 

Each drum of mixed waste has been assigned a lot code according to the EEMP 1 - o f X d . q  
€!mixxi- which is part of RM-0005, "Requirements Manual", to provide a means of control and 
accountability of nuclear material. Lot code markings are also used to provide information 
required to identify the contents of any container of waste material. The FEMP lot code has five 
basic elements: Production Order NumbedMaterials Disposition Order (MDO) Number, Origin 
or Source Code, Class or Enrichment Code combined with Material Description Code, and Lot 
Sequence Number. Material Description Codes for the mixed wastes included in the Mixed Waste 
Stabilization Project is cross referenced against each waste's category, description, and EPA waste 
code in Table 2.1. 

Mixed waste to be treated as part of this project has been characterized using process knowledge 
and sampling and analysis results in accordance with site procedure EW-0001, "Initializing Waste 
Characterization Activities Using the Material Evaluation Form'' and the FEMP Waste Analysis 
Plan. The waste characterization methodologies specified by EW-0001 are consistent with 
USEPA and OEPA hazardous waste regulations. Waste characterizations performed under EW- 
OOOl provide a 90 percent confidence level that waste identified on a MEF exhibits only the waste 
characteristics stated. Although the drums of mixed waste have been characterized under EW- 
OOO1, it is possible that some waste containers may contain waste materials that are prohibited for 
disposal under the NTS WAC. During waste stabilization operations, prohibited materials will 
be physically removed from the waste, repackaged, and placed back in the FERMCO RCRA 
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*-' "inventory for eventual disposal as part of another project. Prohibited materials will not be 
stabilized or encapsulated in the final stabilized 'product that will be disposed of at NTS. 
Additional information on NTS prohibited items is included in Table 4-1 of Section 4.3.2. 

The primary document for completing waste characterization is the two page Material Evaluation 
Form (MEF) which is part of EW-0001 (see Appendix E). The first page of the MEF is the 
Generator's Section which summarizes information provided by the FEMP (internal) waste 
generator. It is similar to the waste profile sheets used by commercial treatment, storage, and 
disposal facilities (TSDFs) allowing for documentation of information regarding: generator and 
waste stream identification; generation information; gross material characteristics; material 
composition; and health and safety precautions, 

The second page of the MEF is the Evaluation Section, which summarizes the results of the waste 
characterization with respect to the evaluation criteria. It summarizes pertinent information from 
the evaluation process including: material regulatory status; material management requirements; 
and health and safety precautions. 

The MEF evaluation process relies on a combination of process knowledge and sampling and 
analysis to complete the waste characterization process. Process knowledge includes the sum of 
all information that can be collected on a material, including information from operating 
procedures, manufacturing specifications, material safety data sheets (MSDS), spill reporting logs, 
visual inspections, and personnel affidavits. All process knowledge that is brought to bear on 
waste characterization is documented in the waste characterization files. 

Sampling and analysis conducted in support of the MEF process is conducted in accordance with 
USEPA S W-846, Tksr Methods .for Evuluaring Solid Waste, for RCRA waste characterization. 
Protocols required by other regulatory programs are used when applicable. All data required to 
support waste characterization by sampling and analysis are included in the MEF waste 
characterization files. This includes the request for analysis, sampling plan, field sample log 
book, analytical data report, QA/QC report, chain-of-custody forms, and statistical treatment of 
analytical data once the sampling and analysis is completed. An inventory list of the mixed waste 
drums with their corresponding MEF number, EPA waste codes, and inventory descriptions, and 
RTR results are shown in Appendix E. 
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TABLE 2.1 
MATERIAL DESCRIPTION CODES 

Material Description 
Code 

044 

060 

06 1 

Waste Category 1 - Grit Blast Residue 

Material Description EPA Waste Codes 

Sludges/salts, soft, chloride D005, DO07 
(heat treat salt) 

Furnace salt, solidified, D004, DO1 1 
chloride 

Furnace salt, solidified, non- D007, D008, DOlO 
chloride 

' 4  - 

065 

066 
' 

11 Material Description I Material Description I EPA Waste Codes 11 

Scrap salts, high fluoride, 
including floor sweepings 

Scrap salts, low fluoride, 
including floor sweepings 

I I DO08 008 I Grit blast residue I 

Material Description 
Code 

00 1 

002 

04 1 

Waste Category 2 - Solidified Furnace Salts 

Material Description 

Discard process residues, 
trailer cakes, waste slurries, 
raftinates, etc. 

Sump cake - copper 
contaminated, low uranium 

Sludges, oily, for oxidation, 
high free metal 

0 

Waste Category 3 - Sump Cakes 

D007, DO08 

DO07 

EPA Waste Codes 

D006, D008, DOlO 

D005, DO07 

D005, D006, D007, D008, 
DO09 
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TABLE 2.1 
(Continued) 

MATERIAL DESCRIPTION CODES 

Material Description 
Code 

Waste Category 3 - Sump Cakes 

Material Description EPA Waste Codes 

Sludges, cleanout, non-oily, 
for roasting 

Sludges, solvent-stencil type 
of solvent on container 

Samples, non-metallic, 1 DO07 

D007, DO08 

D007, DO1 1 

mi scel1 aneoiis 
I 

Bari u m-con taminated 
materials 

Dust collector residues - 
high fluoride 

Wet sump or filter cake, oil 
contaminated 

DO05 

D004, D006, D007, D008, 
DO1 1 

DO1 1 

I Wet sump or filter cake, 
non-oil v 

Material Description 
Code 

01 1 

028 

049 ' 

053 

Waste Category 4 - Construction Rubble 

Material Description EPA Waste Codes 

Contaminated soil, rocks, 
sand, bricks, and ceramics - 
furnace brick 

Contaminated asbestos DO08 
material 

Lead and lead-contaminated D008' 
materials 

Non-burnable metal with DO10 
uranium content 

D004, D005, D007, D008, 
D010, DO11 

6 



TABLE 2.1 
(Continued) 

MATERIAL DESCRIPTION CODES 

Material Description 
Code 

003 

025 

Waste Category 5 - Miscellaneous Trash 

Ma teri a1 Description EPA Waste Codes 

Non-recoverable trash D004, D006, D007, D008. 
D010, DO11 

Contaminated metallic filter D008, DO10 
elements and cartridges 

029 I Dust collector bags I DO07 11 
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3.0 TREATABILITY STUDY AND BENCH SCALE TESTING 

The key to successfully meeting the RCRA LDR treatment standards and NTS WAC is application 
of well-designed and demonstrated stabilization treatment recipes to specific wastes. Initial 
stabilization recipe development and optimization for the project was performed as a treatability 
study, to ensure that an effective recipe could be developed and applied to each waste category. 
Additional bench scale testing will be performed to ensure optimization of final design recipes. 
Stabilization recipe development has proceeded in three stages: 

Stage 1 - Treatability Study 
Stage 2 - Design Recipe Optimization 
Stage 3 - Design Recipe Adjustment 

3.1 STAGE 1 - TREATABILITY STUDY 

The Stage 1 Treatability Study was conducted by Nuclear Fuel Services, Inc. (NFS), on 
representative composite samples from each of the five waste categories. Scoping tests were 
performed to provide "Proof in  Principle" that cement stabilization would produce LLRW forms 
capable of meeting RCRA LDR treatment standards and the NTS WAC. The scoping tests 
involved testing each of the five representative coniposite samples to evaluate the initial waste 
loadings, type of stabilization reagents, and dosage ranges that would produce an acceptable 
treated waste form. Proving tests were also performed as part of the treatability study. The 
proving tests included evaluating the effects of pretreating the waste with ferrous sulfate and 
sodium sulfide to chemically stabilize (precipitate) the toxic heavy metals before solidifying the 
waste with cement. During the proving tests, measurement of hydrogen sulfide and ammonia 
concentrations were performed in the headspace over the waste in the mixer. These measurements 
were performed to provide additional data from which worker exposures and atmospheric 
emissions could be evaluated. 

The Treafahiliry Srudy Reporr .for rhe Srahilizarion qf FERMCO Mked Waste is included in 
Appendix F. The treatability study showed that Type I Portland Cement had the best solidification 
performance of the solidification reagents tested. The treatability study also showed that using 
ferrous sulfate and sodium sulfide during pretreatment to precipitate toxic metals reduced the 
strength of the solidified waste product and slowed the setting and curing process. Although 
pretreatment with ferrous sulfate and/or sodium sulfide is necessary for some specific MEF waste 
categories, higher cement to waste ratio will be used to ensure a solid waste product with 
acceptable strength will be produced. 

The measurements of gaseous emissions froiii the waste during proving tests resulted in useful data 
that has been considered in the design of this project for worker protection and for estimating 
atmospheric emissions. Hydrogen sulfide gas was not detected during the pretreatment of the 
waste with sodium sulfide, or during the dilution of sodium sulfide with water. This is partly due 
to the fact that water with a pH 9.0 was used for sodium sulfide dilution. The precaution of using 
alkaline water for sodium sulfide dilution will be incorporated into the process operating 
procedures used during full-scale treatment. Ammonia gas was given off when the pH of the 
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sump cakes, construction rubble, and iniscellaneous trash was .treated with Type I Portland 
Cement which raised the pH of the waste above 12:O. The source of the ammonia is believed to 
be ammonium hydroxide that became intermixed with these wastes during past plant operations. 
Ammonium hydroxide was used during production to precipitate uranium. 

3.2 STAGE 2 - DESIGN RECIPE OPTIMIZATION 

After mobilization on the Fernald site, the Perm-Fix team will conduct additional bench-scale 
tests to optimize the final design recipes. These optimization tests will be performed for each 
MEF waste category before waste from that MEF is treated in the full-scale stabilization process. 

.The results of the NFS treatability study will be used as a starting point for the bench-scale 
optimization tests. Since some MEFs do not have enough volume to fill a White Metal Box 
(WMB) once the waste is treated, they will be combined with compatible MEFs to produce a 
sufficient volume of waste to fill WMB. Before multiple MEF waste streams are combined and 
stabilized in the full-scale treatment system, a bench-scale optimization test will be performed to 
verify the applicability of the design recipe and develop a modified design recipe if necessary. 

Upon completion of bench scale tesing, the design recipe for each MEF waste category will be 
. provided to the operators in the form of a Design Recipe Notice which will be posted at each mix 
unit location for ready reference by the mix unit operators. The Design Recipe Notice will 
include: 

A Raw Waste Profile 
Prescribed Dosages 
Performance Specifications 

The raw waste profile provides the operator with a physical description of the waste to which the 
design recipe can be successfully applied. If the operator encounters a waste that does not fit the 
raw waste profile, processing of that waste will be postponed until new bench-scale optimization 
tests can be performed. The prescribed dosages specify to the operator the minimum reagent 
dosages necessary to successfiilly treat waste that meets the raw waste profile. The performance 
specifications describe to the operator the physical and chemical attributes that should be exhibited 
by waste after the treatment has been completed. 

3.3 STAGE 3 - DESIGN RECIPE ADJUSTMENT 

If performance standards are not met by the design recipe, or if additional reagents must be 
routinely added to meet the perforinance standards, the design recipe may require adjustment. In 
these situations, additional bench-scale optimization tests will be performed to provide a basis for 
adjustment of the design recipe. The Mix Unit Operators will provide the Process Supervisor with 
timely process feedback so'that decisions whether or not to adjust the design recipe can be made 
in a timely and deliberate manner. 

' 
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4.0 PROCESS DESCRTPTION, 

This process description includes information regarding the grouping of mixed waste for 
stabilization treatment, the development and application of treatment recipes, and the sequence of 
operations in the production of stabilized waste forms acceptable to NTS. 

4.1 WASTE STABILIZATION TREATMENT GROUPS 

Wastes will be scheduled for stabilization by grouping compatible waste streams to ensure that 
appropriate stabilization methods and reagents are applied in a manner consistent with good design 
practice. Grouping of waste for treatment through the stabilization process will be planned and 
performed on a global basis according to waste categories, MEFs, and Material Description Codes. 

4.1.1 WasteLa tego~onYd 

The 1550 drums of mixed waste referenced in Section 2.0 of this Project Specific Work Plan were 
divided into five general waste categories by FERMCO - .grit blast, furnace salt, sump cake, 
construction rubble, and miscellaneous trash. Waste stabilization work will proceed within each 
waste category, by creating waste sub-groupings called Compatible Waste Groupings (CWG). 

4.1.2 CsmpatibleWaste-Groupings 

When working with each waste category, the project team will control the flow of waste materials 
through the process, to ensure proper application of stabilization methods and reagents to specific 
wastes: Within each of the five waste categories, there may be one or more subcategories of waste 
based on the MEF and Material Description Code. In controlling the movement and processing of 
specific containers of waste, the CWG will be used to ensure that stabilized wastes combined in a 
White Metal Box (WMB) for shipment to NTS are compatible with each other, and are amenable 
to the same stabilization methods and reagents. 

The mixed waste inventory at the Fernald site is packaged in steel containers of various sizes, 
ranging from 5-gallon pails up to 1 10-gallon overpack drums. In some cases, smaller containers 
have been repetitively‘overpacked to produce a stacked arrangement of concentric containers. The 
waste containers have been characterized and classified by MEF Number and Lot Code Number, 
as previously described in Section 2.0. An adequate amount of analytical data, process knowledge 
and real-time radiography (RTR) data is available, so that the need for additional waste 
characterization before stabilization will be minimal. If a need for additional raw waste 
characterization is discovered during the project, i t  will be performed using the MEF approach as 
previously described in Section 2.0. 

In preparing waste for stabilization, existing MEF characterization and RTR data will be reviewed 
and used to assemble a CWG that contains waste streams that are compatible, and will produce a 
treated waste volume adequate to fill a WMB, which will be used for shipping stabilized waste to 
NTS. During the stabilization of a waste category, all containers included in a CWG will be 
assembled and processed together. For MEFs that have five or more 55-gallon drum equivalents, 
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such as grit blast media, the MEF is internal.ly compatible, and is large enough to fill one or.more 
WMBs without the addition of other wastes. For these MEFs, waste compatibility grouping will 
involve assembling the appropriate number of original containers to comprise a volume of waste 
that will fill a WMB after being stabilized in the process. The upper portion of Figure 4-1 is a 
schematic diagram of how large MEFs will be divided into CWGs. 

For MEFs which do not have enough projected stabilized waste volume to fill a W B ,  multiple 
MEFs from the same Waste Category (i.e., grit blast media, sump cake, etc.) will be combined to 
make a CWG of adequate volume to fill a WMB. In combining MEFs, the MEF characterization 
information will be used to ensure that only compatible wastes are combined. The RTR data will 
be used to estimate volumes of waste which can be combined to achieve the desired volume to fill 
a W M B  and provide a warning to the technicians of whether one or more concentric containers are 
present inside the outer waste container. The lower portion of Figure 4-1 is schematic diagram of 
how small, compatible MEFs will be combined to produce a CWG. 

’ 

4.1.3 Managementandb.ilizatimf-MixeWtes in Cnntainern 

This mixed waste stabilization project involves container management at every step of the process. 
The mixed wastes brought to the process area by FERMCO MC&A personnel will be contained in 
steel drums of varying size from 30-gallon to 1 10-gallon capacity. These containers have been 
under continuous management at RCRA-permitted storage facilities on the Fernald Site. Therefore, 
they are already packaged, labeled, and marked in accordance with RCRA requirements. In some 
cases, the original waste containers have been overpacked one or more times during storage. 

Mixed.waste stabilization during this project will take place in 55-gallon mixing drums, but not in 
the original containers. The mixing drums must be strong enough to withstand the mechanical 
abrasion of the waste and the mixing equipment without developing leaks. Also, the waste must 
be removed from its original container, screened to remove any prohibited materials entrained in 
the waste, and size reduced if necessary before stabilization can proceed. 

The screening operation is the process in which waste is removed from its original container, and 
is repackaged in 55-gallon mixing drums. The mixing drums to be used in the stabilization process 
will be handled in new or used heavy-wall 55-gallon steel drums meeting either the United Nations 
UN 1A2X485 specification or the old DOT 17-C specification. Each mixing drum will be filled 
with waste from the screening hopper to provide freeboard (empty headspace) in the mixing drum 
to make room for stabilization reagents, hydration water, and size reduced solids, as specified in 
the design recipe. Each mixing drum will be placed under a mechanical mix unit and the waste 
stabilized in the drum. 

When stabilization is complete, the mixing drum will be removed from the mix unit and transported 
to a decanting area where the waste will be decanted into a WMB meeting NTS disposal 
requirements. The WMB is a heavy steel box having a nominal capacity of 40 cubic feet 
(dimensions of 7ft. x 4ft. x 2ft.). Each WMB will be labeled and marked in accordance with DOT 
requirements. Operating records will preserve the original container identities and reference these 
to the CWG Number and the WMB Number. 
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BENCH-SCALE TESTING AND DESIGN RECIPE DEVELOPMENT I 8: 

As previously described in Section 3.0 of this work plan, a three stage program of bench-scale 
treatability and optimization testing will be iniplemented to ensure that effective stabilization design 
recipes will be developed and applied to each MEF waste category. The bench-scale tests 
conducted at each stage contribute useful information in the development of design recipes. Section 
3.1 of this Work Plan describes the Stage 1 bench-scale treatability studies conducted to date, 
primarily for the piirposes of evaluating wastekement ratios, and gas evolution potential. In these 
tests, small composite samples of representative waste from each of the five waste categories were 
tested. These tests showed that portland cement loadings of between 20 and 40 percent by weight 
were sufficient to produce acceptable final waste forms for all waste categories except solidified 
furnace salts. The furnace salts will require a portland cement loading of between 60 and 70 
percent. The tests also showed that off-gassing of ammonia after pH of the waste reaches 12.0 will 
take place for sump cake, constniction rubble and miscellaneous trash. These preliminary tests are 
useful in planning the project, but further design recipe optimization tests will be needed before any 
MEF is treated in the fiill-scale stabilization process. 

. 

After mobilization on the Fernald site, the stabilization subcontractor will conduct additional bench- 
scale design recipe optimization tests (Stage 2) for each waste category. These bench-scale tests 
will employ the same reagents and methods that are planned for the full-scale stabilization program. 
The design recipe for each waste category resulting from the optimization tests will be 
communicated to the operators in the form of a Design Recipe Notice, which will be posted at each 
work station. Operator questions or concerns regarding applicability of the design recipe to specific 
raw wastes will be resolved by the Process Supervisor. Figure 4-2 is a blank Design Recipe Notice 
which shows the format and type of information included in the notice. Each Design Recipe Notice 
will include a raw waste profile, prescribed reagent dosages for key stabilization and solidification 
reagents, and performance specifications. The raw waste profile describes the visual and physical 
attributes of raw wastes which can be reliably stabilized by application of the prescribed dosages. 
Operators use the raw waste profile to pre-screen the waste for treatability using the design recipe. 
If any operator determines that the raw waste does not fit the raw waste profile, the operator may 
choose to postpone treatment until further bench-scale dosage optimization tests can be performed. 
If the waste conforms to the raw waste profile, the operator may proceed with stabilization as 
described in Section 4.3. 

The performance specifications are used by the operator in evaluating the results of treatment before 
the stabilized waste is removed from the processing area and decanted into a WMB for curing and 
eventual disposal. If the performance specifications have not been met by addition of the prescribed 
dosages, the operator may add more reagents to the mix as necessary to meet the performance 
specifications. 

In the event that the prescribed dosages consistently fall short of meeting the performance 
specifications, the operator will notify the Process Supervisor, who may choose to perform bench- 
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Figure 4-2 

Design Recipe Notice 
Waste Category Designation 

Posting Date Posting Time 

Raw Waste Profile Prescribed Reagent Dosages 

Color 1. Adjust pH to 9 

Texture with __ 

Free Water 2. Stabilize Barium & Chromium 
Content with Gallons of % 

Ferrous Sulfate, Mix - min. 

Macro Solids 3. Adjust pH to 9 

with 
_ _  - . 

4. Allow to Soak hrs. 

5. Stabilize all metals with 
p H - - - . - -  

Freeboard inches. Gallons of ’ % 
Sodium Sulfide, Mix min. 

6. Add solidification reagent 

Portland Cement, Mix - min. 
Ibs/gallons of Type ___ 

Performance SpLl ifications 
Final Color of Treated Waste 
Final Texture of Treated Waste 
Lead Acetate Test Color Intensity Value, 
Slump Test Value, maximum (inches). 

______.  - niinimum (inches). 

minimum (CIV). 
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scale tests for the purpose of adjusting the design recipe (Stage 3). Until the time that a new Design 
Recipe Notice is posted by the Process Supervisor, the operator will continue to operate using the 
current Design Recipe Notice, and will incrementally add reagent doses as necessary to meet the 
performance speci ficat ion s . 

4.3 PRODUCTION PROCESS DESCRIPTION 

The waste treatment process that will be employed in stabilizing Fernald mixed wastes, is a 
production process, in which mixed waste (exhibiting hazardous and low level radioactive 
characteristics) will be stabilized to produce stable, non-hazardous LLRW forms capable of meeting 
RCRA LDR treatment standards and NTS WACS. The stabilization subcontractor will perform all 
stabilization activities and will manage all waste containers in the project area. This section 
describes the sequence of operations that comprise the production process. Figure 4-3 is a block 
flow diagram of the mixed waste stabilization process. Figure 4-4 is a schematic diagram 
illustrating how major materials handling activities will be accomplished. Figure 4-5 is an 
equipment layout drawing of the process area in the Plant 6 Building. The individual process units, 
which make up the waste treatment production process, are enclosed by dashed lines in Figure 4-3 
and designated as follows: 

All 

Process Unit A - Waste Preparation 
Process Unit B - Macro Solids Sorting and Size Reduction 
Process Unit C - Chemical Stabilization 
Process Unit D - Solidification 
Process Unit E - Decanting and Curing 
Process Unit F - Reagent Makeup 

process operations will be performed by highly qualified and experienced technicians, who will 
be referred to in the following presentation as "operators. I' 

4.3.1 PmcessLJhi tA-W-asteP_reparation 

Process Unit A, Waste Preparation, is the process unit in  which Compatible Waste Groupings 
(CWG) are created, as described in Section 4.1.2, and in which the waste and containers in each 
CWG are processed to prepare them for stabilization. The waste preparation process unit begins 
when waste containers are transported from an Incoming Waste Staging Area (See Figure 4-5) to 
the Deheading and Inspection Station where the containers are logged in, opened and inspected. 
Whenever possible, the containers will be opened in the normal manner, by unfastening lid 
retaining rings. 

Free liquids are pumped out of the containers with an air-driven double diaphragm pump, which 
discharges by way of overhead piping to a contaminated water holding tank. This tank is located 
within a manufactured secondary containment of sufficient capacity to contain over 100 percent 
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of the capacity of the tank. The floor of the Deheading and Inspection Station is spill protect& by 
a metal drip pan and HerculiteTM diking. The Deheading and 1.nspection station is also equipped 
with an engineered negative pressure dustlfume collection system which discharges outside the 
building through a prefilter and a high efficiency particulate air (HEPA) filter. 

Some waste containers have been overpacked one or more times while in on-site RCRA-permitted 
storage. In theses cases, an existing jib hoist and suitably rated lifting straps will be used to lift 
the inner container out of the overpack. This operation will be performed over the metal drip pan 
in the Deheading and Inspection Station, so that any spills due to container leaks will be contained. 
Waste from the inner container will be decanted into the overpack and the overpack will then be 
managed in the same manner as other containers that contained no inner containers. Empty inner 
containers and lids will be rinsed to ensure compliance with the RCRA empty container rule 
promulgated in 40 CFR 261.7 (OAC 3745-51-07), and placed in an Empty Container Storage Area 
to await pickup by FERMCO MC&A personnel. Rinse waters will be collected, and pumped to 
the Contaminated Water Holding Tank in the Same manner as the excess liquids were removed from 
the containers. 

After the waste containers have been opened, excess liquid removed, and inner containers separated 
from the waste, the waste containers are grouped by the operators at the Deheading and Inspection 
Station into CWGs. A CWG is sized, based on the design recipe, to fill a WMB after all hydration 
water, reagents and shredded solids have been combined with the waste in the stabilization step. 
Based on the treatability tests performed at Nuclear Fuel Services, Inc. , all of the waste categories 
except for solidified fumace salts will require approximately 24 cubic feet of raw waste to fill a 43 
cubic foot WMB to a final volume of 40 cubic feet. For the solidified furnace salts, approximately 
12 cubic feet of raw waste will become 40 cubic feet of stabilized waste in the WMB. For large 
MEFs (exceeding 24 cubic feet), an appropriate number of containers from the same MEF will be 
grouped into a CWG. For’small MEFs (less than 24 cubic feet total volume), two or more 
compatible MEFs must be combined to fill a WMB. 

In the next step of the waste preparation process, macro solids (over 2 inches in any dimension) are 
separated from the waste by passing the waste through a bar screen in a screening hopper as shown 
in Figure 4-4. Each drum in a CWG is clamped in a drum tipping attachment on a fork lift, lifted 
to the top of the screen hopper, and the contents dumped onto the bar screen. Macro solids retained 
by the bar screen are raked down a chute onto a sorting table where Process Unit B begins. Waste 
that passes through the bar screen is dispensed from the bottom of the screen hopper through a 
discharge valve into a heavy wall 55-gallon mixing drum as described in Section 4.1 and shown in 
Figure 4-1. If necessary, the loading of solids and liquids in each mixing drum is adjusted to the 
proper ratios, and freeboard is provided to make room for the added reagents. Adjustments to the 
solidlliquid ratio are made by either adding recycled water from the Contaminated Water Holding 
Tank or by pumping off excess water. Removed water will be temporarily held in a Contaminated 
Water Holding Tank until it can be reused in the process for slurrying solids or hydrating reagents. 
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Auto, Ni-Cad, Lithium, or 
Mercury 

Lead metal, pipe dope, lead 
tlashing, oi l  filters 

Switches, vacuum pumps 

Kerosene, Toluene, Acetone 

Oil, grease, soft tar 

In Process Unit B, Macro Solids Sorting and Size Reduction, macro solids that have been screened 
out of the waste at the Screen Hopper are raked down a chute onto a sorting table. Here the macro 
solids are manually sorted to remove any NTS-prohibited materials or solids that are incompatible 
with the stabilization process. Table 4-1 summarizes NTS’ prohibited materials and process 
incompatible wastes. A major emphasis will be placed upon preventing NTS prohibited or process- 
incompatible waste from exiting the shredder. 

NTS prohibited items 

NTS prohibited items 

NTS prohibited items 

NTS prohibited items & 
process incompatible, and 

potentially ignitable 

Process incompatible & 
potentially ignitable 

Table 4-1 
NTS Prohibited Materials and Process Incompatible Solids 

Aerosol Cans, gas cylinders 

Transformers, capacitors, 
fluorescent light hallasts 

Explosives, pycric acid 
residues, porous uranium 

metal, uranium turnings and 

powders 
grinding slutlges, and metal 

Prohibited or Incompatible 

Batteries 

Process incompatible unless 
empty (at atmospheric 
pressure), potentially 

i .gni ta bl e 

NTS prohibited items 

NTS prohibited items & 
process incompatible, 
potentially ignitable 

Lead-bearing Material I d  

EDTA, NTA, amino- 
polyacetic acids 

Medical wastes, animal 
carcasses 

Mercury-hearing Material 

Process incompatible 

NTS prohibited items & 
process incompati ble 

Solvents // Rags 
or Solvent Soaked . 

Liquid or Semi-Solid 
Petroleum 

Compressed Gas Containers 

Polychlorinated hiphenyls 

Explosives and pyrophorics 

Chelating Agents 

Infectious Agents 

Examples Classification I 
I I 
I I 



Prohibited materials and process incompatible solids are sorted by physical characteristics, and 
packed in containers for return to FERMCO custody. Sorting also separates process compatible 
solids into shreddable and unshreddable categories. Unshreddable solids are rinsed on the sorting 
table, confirmed by project procedure to be compatible for disposal at NTS, and sent to the 
Decanting and Curing Area (See Figure 4-5) for submerging into the stabilized wastes in the W B  
before the grout sets. Rinse water is collected in a 55-gallon settling drum and pumped from there 
to the Contaminated Water Holding Tank. 

Shreddable solids are rinsed and placed on a belt conveyor which transports these materials to the 
feed hopper of a size reduction shredder, Shredded solids exit the shredder through the bottom, 
directly into a single 55-gallon drum. The drum which receives the shredded solids may be empty 
or may already contain prepared waste. In this way, shredded solids may be recombined with the 
prepared waste as it falls out of the shredder, without direct handling of solids by personnel. 
Alternatively, shredded solids can be moved in a separate drum to the Chemical Stabilization 
Process Unit, and added by hand to the mixing drum during the mixing process. In this way, the 
waste and the size-reduced solids are treated together in the mixing drum. 

If any solidified waste in the Cured Waste Staging Area or the Decanting and Curing Area (See 
Figure 4-5) is found to have failed a TCLP extraction analysis or any other provision of the NTS 
WACS, the operations logs will be reviewed, and the laboratory data will be validated. If the 
TCLP failure is confirmed, the WMB will be cut open, and the waste/grout monolith will be broken 
up into man-portable chunks. These chunks of monolith will be transferred to 55-gallon drums and 
transported back to the belt conveyor at the inlet of the shredder, to be feed through the shredder 
and repackaged in mixing drums. The shredder is the point where WAC-rejected monoliths re-enter 

. the stabilization process for reprocessing. 

In the operation of the sorting table and shredder, care is exercised to ensure that process- 
compatible solids (shreddable and unshreddable) remain with the mixing drums of the same CWG. 
If necessary, process-compatible solids from the CWG will be placed in another 55-gallon drum 
that becomes an additional container in the CWG as it enters downstream process units. 

Process Unit C, Chemical Pretreatment Stabilization, is the operation in which toxic heavy metals 
and radionuclides in the waste are chemically precipitated to transform them into a chemical form 
that exhibits low water solubility, and therefore makes them less leachable. 

To ensure that stabilized waste will meet RCRA LDR treatment standards and NTS WACS, most 
of the waste streams identified in Table 2- 1 will be subjected to chemical pretreatment stabilization 
as described in the following discussion. At this time, the.Grit Blast stream appears to be the only 
one of the five waste categories in  Table 2-1 which may not require chemical pretreatment 
stabilization. For the Grit Blast stream, the chemical pretreatment stabilization step may be 
bypassed, with the prepared Grit Blast CWGs being treated for solidification directly in Process 
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Unit D, Solidification Treatment. For all other waste categories 
chemical pretreatment stabilization process will be employed. 

in Table 2-1, the following 

Mixing drums of waste, previously prepared and staged in CWGs in Process Units A and B, are 
transported by lift truck and drum grapple to Process Unit C, the Chemical Stabilization Process 
Unit, and placed under a mix unit. The mix unit operator involved in mixing the waste and 
reagents performs the actual chemical pretreatment stabilization of the waste in each 55-gallon 
mixing drum. The mix unit operator follows the design recipe and established procedures in adding 
the prescribed dosages of stabilizing chemicals, and in evaluating the stabilized waste for 
compliance with the performance specifications. If the MEF characterization data indicates high 
concentrations of chromium or barium, ferrous sulfate additions may be required. The design 
recipe may also specify pH ranges for some reactions. If the operator's testing shows pH outside 
the required range, the pH may have to be adjusted by reagent additions. To raise pH, the operator 
will add either sodium hydroxide or lime. To lower pH, the operator will add sodium bisulfate. 
For some wastes, the design recipe may call for a period of soaking to allow reactions to proceed 

' 

. to completion. 

Experience from the treatability studies conducted by NFS Inc. showed that pH measurement 
instruments performed poorly when measuring pH of mixed waste samples. Midway through those 
treatability tests, color-indicating pH paper was adopted as the most reliable means of measuring 
pH. Because of this proven success, color-indicating pH papers will be used for process control 
in the full-scale mixed waste stabilization program. Measurements of pH with instruments will be 
performed infrequently and only as a check on the paper method. 

The final chemical stabilization step will involve reaction of the heavy metals and radionuclides in 
the waste with sodium sulfide to produce ldw-solubility metal sulfides. The operator tests the waste 
with color-indicating lead acetate paper to detect the sulfide reaction end point (a slight excess of 
unreacted sulfide after all demand has been satisfied). Sulfide additions continue until the lead 
acetate test shows the endpoint to be reached. Stabilization reagents are completely mixed 
throughout the waste volume so that all leachable metals and radionuclides are precipitated. The 
mix unit is a hydraulically-driven, variable speed, reversible propeller mixer with three staged 
impellers. The unit has complete freedom of movement within the confines of a cylindrical 
container. The only parts that come in contact with the waste are the impeller shaft and blades. 

Shredded solids will be stabilized along with the prepared wastes in the chemical pretreatment 
stabilization step. Shredded solids may be brought to the mixing location and added by hand to the 
batch during the chemical stabilization stage of treatment. Alternatively, the mixing drums may 
already contain prepared waste and shredded coinpatible solids in the proper proportions to comply 
with the design recipe. 

The mix units will be equipped with a negative pressure dust/fume collection system to protect the 
operator from exposure to dusty waste constituents, chemical fumes or vapors, and radioactive 
contamination. This negative pressure dust collection system will discharge to the atmosphere 
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outside the Plant 6 Building by way of the prefilter and HEPA filter system discussed in Section 
4.6.1.7 of this Work Plan. In addition, mix unit operators will be suited out in Level C until health 
monitoring shows that these requirements can be relaxed. See the Health and Safety Plan, 
Appendix D for details. 

Because of the use of sodium sulfide, there is a potential that hydrogen sulfide gas could be 
generated if sodium sulfide became mixed with acid or was added to a waste mixture that has a low 
pH. To protect against this possibility, pH of the receiving material (water or waste) will be 
checked each time before sodium sulfide is added. Sodium sulfide will not be added unless pH of 
the receiving material is at least 9.0. If a receiving material is found to have a pH less than 9.0, 
its pH will be adjusted upward with an alkaline reagent such as caustic soda, lime or portland 
cement before the sodium sulfide is added. The same precautions will be exercised whenever dry 
sodium sulfide flake is dissolve in water to make a sodium sulfide solution. 

Portions of three waste categories (Sump Cake, Construction Rubble, and Miscellaneous Trash) are 
suspected to contain ammonium hydroxide. During treatability testing by NFS, samples of these 
wastes were observed to generate significant ainnionia concentrations in the headspace above the 
sample whenever the pH of the waste exceeded 12.0 pH units, such as after portland cement 
addition. Ammonia could be a health threat to project workers if it were allowed to concentrate 
inside the Plant 6 Project Area. The negative pressure dust/fume collection systems previously 
described will also provide a route for ammonia emissions to be exhausted from the building. For 
wastes in which the design recipe calls for an overnight soaking or reaction period, the chemically 
pretreated mixing drums containing these wastes will be placed in a tented area inside the Plant 6 
Project Area (See Figure 4-5). This tented area will be connected to the negative pressure 
dust/fume collection system, to provide a means of collecting and exhausting any ammonia that may 

' be generated during soaking. 

Due to the nature of the stabilization process, a potential for minor spillage and splash out of waste 
materials from the mixing drums under the mix unit exits. Operators will exercise care in mix unit 
operations to minimize spills and splashing. The floor area immediately around the mix units will 
covered with Herculitem polymer diking. Also, daily housekeeping in these areas with HEPA wet- 
vacs will be performed to prevent a buildup of transferrable contamination on the floor in this area: 

Process Unit D, Solidification Treatment, is the operation in which solidification reagents are added 
to the waste and thoroughly mixed. A,fter waste has been subjected to chemical pretreatment 
stabilization in Process Unit C, i t  is further stabilized with pozzolans to bring about solidification 
of the waste into a solid waste/grout monolith. If the Grit Blast waste stream bypasses chemical 
pretreatment stabilization in Process Unit C, the CWGs from this category will proceed directly to 
solidification treatment. Solidification treatment takes place under the same mix units which were 
used to perform chemical pretreatment stabilization. Solidification treatment may proceed 

' 
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immediately after chemical pretreatment stabilization has been completed, or it may take place at 
a later time. Solidification reagents such as portland cement, fly ash, cement kiln dust, or other 
mixtures can be used, but it is anticipated that Type I portland cement will be the only solidification 
reagent used for the five waste categories identified ih Table 2-1 of this Work Plan. The 
solidification reagent's primary purpose is to bind free water, solidify the waste into a crystalline 
matrix, and elevate the waste's pH. 

. 

The mix unit operator constantly observes visual, textural, or consistency characteristics with 
respect to the design recipe and its performance specifications, and corrects any observed variance 
from the design recipe. If the operator finds that the prescribed reagent dosages of the design recipe 
are inadequate to meet the performance specifications, additional, incremental doses of reagent will 
be added until the performance specifications are met. 

4.3.5 ~ e s s l l n i t E c a n t i n g _ a n d _ C u r i n g  

After solidification treatment is complete, the lift truck/drum tipper is used to lift the drum of 
treated waste, remove it from beneath the mix unit and transport it to Process Unit E, the Decanting 
and Curing Area, and decant the waste into a WMB. Each WMB will have a 10-mil plastic liner 
which will be sufficiently large to drape over the exterior sides of the WMB, to prevent exterior 
contamination of the container during decanting and curing operations. 

Setting and curing begins immediately after decanting (initial set within four to twelve hours and 
a hard set after 24 hours). Additional curing time may be provided to achieve desired compressive 
strength criteria, but all necessary curing should be complete within 14 days. The mix unit 
operators and process supervisor observe waste in the curing area to determine whether setting and 
curing are occurring as planned. 

If waste inside a WMB in the Decanting and Curing area fails to set within 48 hours, it will be 
evaluated for possible corrective action. If the waste has become stiff and only needs more time 
to set and cure, the corrective action will involve an additional 48 hours of curing and observation. 
If the waste in the WMB is still fluid, any grab samples that were collected from the WMB will be 
added back to the box and additional stabilization reagents will be added directly to the WMB. The 
waste will then be mixed, either with man-portable mixers, or by transporting the whole WMB back 
to the mix unit at Process Unit D, the Solidification Process Unit. 

After the waste has cured, each WMB will be sealed and then moved by means of a fork lift truck 
to a staging area to await analytical results and pickup by FERMCO. If sweating or bleeding of 
a monolith is observed, granular absorbent or dry Portland Cement may be placed on top of the 
monolith, before the container is sealed. These absorbent materials will absorb and chemically bind 
any sweat of bleed water to ensure that the WMB will contain no free liquid when shipped to NTS. 

Waste acceptance samples will be taken at the time of decanting before the waste sets. The samples 
will be collected in accordance with the Sampling and Analysis Plan described in Appendix B stored 
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until they are subjected to the TCLP extraction and laboratory analysis to determine whether the 
reagent recipe has effectively stabilized the waste. If the recipe requires adjustments, bench-scale 
optimization tests will be used to determine the optimum recipe for new waste characteristics. If 
the waste contained in any of the WMBs fails to meet RCRA LDR treatment standards and NFS 
WACS, the W M B  will be cut open, the enclosed monolith broken up, and reprocessed as described 
in Section 4.3.2. 

4.3.6 F - Reageuakeup 

Process Unit F, Reagent Makeup, is the operation in which reagents prescribed in the design recipe 
are prepared for addition to the waste. This activity involves reagent receiving, storage, and 
dispensing to prepare reagent charges for use in Process Units C and D. Since contaminated water 
from the Contaminated Water Holding Tank will be reused for reagent dilution, this reuse water 
stream is also a material of concern. 

The reagents and materials of concern include portland cement, ferrous sulfate, sodium sulfide, pH 
adjusting chemicals and contaminated water. The storage, handling, and use aspects of each of 
these materials are described in the following paragraphs and in the Material Safety Data Sheets 
(MSDSs) that will be provided and maintained in the work area. 

4.3.6.1 Portland Cement Makeup 

Portland cement is received in bulk shipments and stored in a portable cement silo equipped with 
a high efficiency bag filter to prevent significant emissions of cement dust during pneumatic truck 
unloading operations. Volumetric charges of portland cement are discharged dry from the silo by 
way of a screw feeder and charging hopper into covered buckets which are staged near the mixers. 
The charge buckets are manually emptied into the mixing drum by the mix unit operator, slowly 
to minimize dust loss. A manual water spray will be used to suppress dust during transfer. Also, 
the negative pressure dust/fume collection system will remove any portland cement dust from the 
air space over the mix unit .  Another negative pressure dustlfume collector intake will be located 
at the charge bucket filling station. 

4.3.6.2 Sodium Sulfide Makeup 

Sodium sulfide flake is received in dnims on pallets which are then transferred to a designated 
storage area in reagent makeup area inside the Plant 6 Project Area (See Figure 4-5). Individual 
drums of sodium sulfide are transported to the reagent makeup area by lift truck. Sodium sulfide 
flake is either carried dry in charge buckets to the mix units for dosing, or is dissolved in water in 
a 55-gallon dnim or a mixing tank and dispensed into charge buckets as a sodium sulfide solution. 
Charge buckets are carried from the reagent makeup area to the mix units. Sulfide can be dissolved 
to produce a solution strength of between five and ten percent, The sodium sulfide solution is 
contained i n  charge buckets or in a drum until use. All sodium sulfide solution made will be 
consumed by the treatment process. 
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High pH water is used to minimize the potential for production of hydrogen sulfide gas in the work 
area. During the bench-scale treatability tests performed by NFS, water with a pH over 8.5 was 
used to dissolve the sodium sulfide flake. When dissolving the sodium sulfide flake, for these 
bench-scale tests, the container was bagged and a meter flow of 10 SCFH of nitrogen was passed 
through the bag. The 'hydrogen sulfide concentration was measured in the bag exhaust using a 
Sensidynem detector tube capable of reading 25 ppm hydrogen sulfide. Hydrogen sulfide in the 
exhaust was not detected at a detection limit of 2 ppm. This corresponds to a maximum possible 

generation rate of 0.005 pounds per minute when preparing a 55-gallon drum of 10 percent sodium 
sulfide solution. Similar production rates were measured in the headspace above the waste after 
sodium sulfide solution was added during the bench-scale treatability tests. 

In the full-scale operation, pH of the reuse water will be checked and adjusted if necessary to ensure 
that its pH is above 9.0 before sodium siilfide is added. The traces of hydrogen sulfide produced 
during the dissolving process can be easily collected and exhausted from the building.by the 
negative pressure dust/fume collection system, which' will have an intake in the reagent makeup 
area. 

4.3.6.3 Ferrous Sulfate Makeup 

Ferrous sulfate will be used for wastes having high concentrations of barium and chromium. 
Ferrous sulfate will be received as dry crystal in  drums on pallets. These chemicals will be stored 
and handled in the same manner as sodium sulfide. Ferrous sulfate may be added dry to waste 
drums that have sufficient water content, or it may be dissolved in water prior to addition. In either 
case, it will be carried and added using charge buckets. 

4.3.6.4 pH Adjustment Chemicals 

Some treatment recipes may require pH adjustment steps using acids or caustics. If acid is 
required, it will be added in the fonn of dry sodium bisulfate, which hydrolyses with water to form 
sulfuric acid. If concentrated caustic soda is required, i t  will be received and stored in five-gallon 
plastic carboys. These materials will be stored in separate locations out of traffic patterns. Acid 
or caustic will be dispensed into compatible transfer containers suitable for that purpose, and added 
to the waste from those transfer containers. Acids will be segregated from caustics and sodium 
sulfide in the storage area by using engineering controls (materials will be stored on pallets with 
temporary berms around the pallets), so that reactions between these incompatible chemicals can 
not take place. 

4.3.6.5 Contaminated Water Storage, and Reuse 

A 1,500 gallon polyethylene storage tank will be provided to temporarily hold contaminated water 
from waste preparation and decontamination activities. This water is reused for waste slurrying and 
reagent hydration. The tank is located in an area of the building away from fork lift traffic but near 
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points of contaminated water generation and reuse. The floor area immediately around the tank is 
covered with impermeable plastic sheeting and protected from spill migration by temporary berms 
around the perimeter of the protected area. Water is transferred to and from the tank using small 
diameter hoses and air-driven pumps. All pumping activities are attended by process operators at 
the suction and discharge ends of the hose. 

4.4 PRODUCTION PROCESS CONTROL 

Positive control of the production process by which waste is treated is a critical part of this project. 
A detailed presentation of the strategy and methods of production process control is presented in 
the Process Control Plan, Appendix C of this Volume I Work Plan. 

4.5 ENVIRONMENTAL MANAGEMENT 

This section describes the environmental management measures taken on this project. In a manner 
consistent with the process flow, the following discussion focuses on minimizing the waste, 
managing the waste, and protecting the environment. 

. .  . 4.5.1 W- ation 

Waste minimization is an important activity in this mixed waste stabilization project. Waste is 
minimized through efficient operation of the stabilization process, through use of surplus chemicals, 
and through prevention of material, equipment, or site contamination. 

4.5.1.1 Waste Minimization by Efficient Operation 

The project team will work to minimize waste generation through efficient operation. This includes 
prevention of spills, leaks or discharges of mixed wastes to the floor which would result in 
contamination of spill response equipment and absorbent materials, and additional contaminated 
personal protective equipment. Also, tight control of material and reagent inventories in the Plant 
6 Process Area will be exercised to minimize siirplus materials or reagents from being left over in 
the process area at the conclusion of the project. 

4.5.1.2 Waste Minimization by Use of Surplus Chemicals 

Before any new chemical reagents are purchased and brought on to the Fernald site, surplus 
chemicals currently in storage on the site will be used in the stabilization of mixed wastes. Existing 
site inventories of sodium sulfide (flake and solution) and sodium hydroxide have already been 
identified on the Femald Site. A search of the site chemical inventory will be conducted to identify 
additional surplus chemicals (e.g., ferrous sulfate, sodium sulfate, etc.) that may be available. 
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4.5.1.3 Waste Minimization by Prevention of Material or Equipment Contamination 

Since anything that is used in the radiological control area (including the Plant 6 Process Area) can 
potentially become contaminated with radioactive particles, the project team must minimize 
materials, and equipment brought into the project area. An aggressive program of pollution 
prevention will be pursued to prevent uncontaminated materials from becoming contaminated. 

Portland cement will be received by pneumatic tanker and stored in a portab4e silo, to be located 
outside the Plant 6 Building. It will be fed from the silo into the building by way’of a screw 
conveyor. Any surplus portland cement in the silo at the end of the project will be uncontaminated. 
This method of portland cement storage and handling also avoids contamination of paper sacks and 
pallets. Other consumable supplies that are brought onto the site will enter through FERMCO 
receiving, where disposable packaging will be removed and replaced with site-reusable packaging. 
In this way disposable packaging will not become low level radioactive waste. 

Wherever possible, project equipment will be covered in plastic sheeting to prevent contamination 
during process operations. This precaution will help to minimize surface contamination and 
downstream costs associated with decontamination activities. These temporary coverings greatly 
limit the degree to which equipment and containers become contaminated on their exterior surfaces, 
and should expedite FERMCO Radiological Control clearance for release of equipment and 
containers for off-site shipment. Any equipment that does become radiologically contaminated will 
be decontaminated if possible. 

4.5.1.4 Waste Minimization by Prevention of Building or Area Contamination 

The potential for the Fernald Mixed Waste Stabilization Project to significantly contribute to the 
contamination of Plant 6 is minimal. Past uranium processing in the Plant 6 Building has resulted 
the floors of the building having fixed contamination. It is unlikely that this low-level 
mixed waste stabilization project will result in significant additional contamination of the building 
floors. In areas where spills or leaks of liquid waste to the building floor could occur, drip pans 
and HerculiteTM or equivalent floor covering will be used as appropriate to provide a local 
contamination barrier. 

Potential discharges of pollutants to soil, surface water, groundwater, public sewer systems, and 
the atmosphere are minimized by the following measures. Section 6.0 of this Work Plan describes 
the permitting and regulatory issues regarding emissions to the environment. 

For soil and groundwater pollution prevention, project activities are performed inside the Plant 6 
Building. The Plant 6 Process Area has been surveyed to identify any potential points of 
communication between the building floor and the ground outside the building or the storm sewer 
system. The Plant 6 Process Area inside the building has no direct connections to the storm sewer. 
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Open doorways to the outside are present in two locations along the south wall of the building. The 
personnel door near the Reagent Makeup Area has a two-inch high curb. The vehicle access door 
at the Buffer Zone does not have curbing, and represents a potential point for spills to leave the 
building. Liquid handling will not be performed in  this area. 

Bulk liquid storage areas inside the exclusion zone of Plant 6 are provided with temporary 
secondary containment structures, capable of containing the contents of the largest tank inside the 
containment, with an ample margin of safety. Two large plastic tanks will be used for holding and 
blending of liquids during this mixed waste stabilization project. The Contaminated Water Holding 
Tank is a single, vertical cross-linked polyethylene tank having a nominal 1,500-gallon capacity. 
This tank will sit inside a 3,350-gallon secondary containment basin made of the same materials. 
This tank and its secondary containment basin are designed to hold a liquid with a specific gravity 
of 1.35. A Sodium Sulfide Tank will be provided for dissolving of sodium sulfide flake with 

. recycled water from the Contaminated Water Holding Tank. The nominal capacity of the Sodium 
Sulfide Tank will be 500 gallons and its secondary containment basin will be sized to contain 600 
gallons, in the event of a spill. Both the tank and its containment basin will be designed to hold a 
liquid with a specific gravity of 1.9. 

. 

For water pollution prevention, every effort is made to close the water balance by reusing all 
contaminated waters in the hydration of wastes and reagents during the treatment process. 
Contaminated water is accumulated in the Contaminated Water Holding Tank until the water can 
be reused. In the event excess water is generated, it  will be managed as hazardous waste until such 
time as it is characterized for discharge to the FEMP wastewater treatment system. Wastewater that. 
is unacceptable for discharge through this system will be containerized and placed back in the 
RCRA inventory. 

Air pollution from the treatment process is minimized by providing dust suppression using water 
sprays at all likely fugitive dust emission points. Also, a negative pressure dust/fume collection 
system of hoods, hoses and ducts draws air from the fugitive dust zones and discharges it to the 
atmosphere outside the building via a prefilter and a high efficiency particulate air (HEPA) filter. 
The permitting and regulatory issues relating to air emissions are presented in Section 6.0 of this 
work plan. 

4.5.3 Spill Prevention and Emergency Response 

Care is exercised at all times to prevent spills from occurring inside or outside the Plant 6 Process 
Area. When spills or leaks do occur, prompt response action will be taken by the project team to 
contain and clean-up the spill, with all recovered materials being properly managed as recyclable 
materials or as wastes. Spill response will be in  accordance with the following Fernald site plans 
and procedures. 
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FEMP RCRA Conringen.cy Plun 

FMPC Spill Prevenrion Conrrol & Counrermeusure Plan (PL-2 194) 

Spill Incidenr Reporring and Clean Up (SSOP-0067) 

The spill will also be reported through the project organization to the FERMCO Mixed Waste 
Stabilization Project Manager, and the Assistant Emergency Duty Officer (AEDO). 

In the event that an inspection tour reveals a leaking waste container, or accumulations of dry or 
liquid mixed wastes in process equipment or on the floor, the FERMCO Mixed Waste Stabilization 
Project Manager and the AEDO will be notified immediately and action will be taken to contain, 
clean-up and package the materials in question. Project team personnel will be the first responders 
for all spills or releases within the exclusion zone. Spill kits, containing dry absorbent granules, 
pads and booms, will be located in the exclusion zone close to areas of potential spills or leaks. 
In the event of a large spill, or a spill that causes a condition immediately dangerous to life or health 
(IDLH), project team personnel will evacuate the exclusion zone, notify the Fernald Emergency 
Response Team, and stay outside the exclusion zone until allowed to return by FERMCO. Plant 
6 is also equipped with a dry pipe sprinkler system. Portable fire extinguishers will be place in 
accessible locations for emergency repsonse. 

4.5.4 WistcManagementand_Disposal 

During the Fernald Mixed Waste Stabilization Project, two main types of waste must be managed, 
primary waste and secondary waste. Primary waste includes all of the waste contained in the 44 
MEFs that comprise the five waste categories to be stabilized. Secondary wastes include excess and 
decontamination water, used personal protective equipment, RCRA empty drums, and 
miscellaneous construction materials. 

Table 4-2 provides rough estimates of the types and volumes of primary and secondary waste along 
with the anticipated disposal or long-term storage site. These volumes are calculated based on prior 
operating experience and treatability tests performed by Nuclear Fuel Services. In all cases, efforts 
are expended to minimize the voliiinetric swell of primary wastes due to treatment and the 
production of secondary waste. Since the volumetric breakdown of the 300 drums in Option 2 is 
not currently known, the totals have been prorated based on percentage breakdown of the Option 
1 wastes. 

To the extent possible under the NTS WAC, secondary wastes are disposed of with the primary. 
wastes they are associated with by incorporating them into the processed waste. If separate disposal 
is required, secondary wastes are compacted to the extent possible to minimize their volume. 
Whenever possible, efforts are made to prevent contamination of solid waste materials with mixed 
waste constituents. Secondary waste production is further minimized to the extent possible, by 
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decontamination and recertification of personal protective equipment items such as respirators, outer 
boots, and gloves. The project team will begin the project using disposable protective clothing, but 
will likely switch to launderable protective clothing. Wastes which must be disposed of by 
FERh4CO are properly labeled and marked, and transferred to FERMCO custody. FERMCO will 
handle all project waste under site procedure EW-0006, Management cfExcess Soil, Debris and 
Wasre from a Projccr. RCRA empty drums will be sent to the on-site drum crushing facility. 

The project team will manage all waste materials in accordance with applicable or relevant and 
appropriate requirements (ARARs), site procedures and plans established for the project. 
Compliance with ARARs is discussed in Section 6.0. Fernald Site Procedures that will be used to 
ensure compliance with these waste management requirements, include the following. 

SOP-20-C-0 17 "Movement of RCRA and Hazardous Waste" 
SOP-20-C-500 "Inspecting RCRA Waste Load/Unload and Staging Areas" 
SOP-20-C-616 "Inspection of Hazardous Waste Management Units" 
SOP-20-C-630 "Receipt Inspection and Placement of Hazardous, Mixed, PCB and 

Asbestos Wastes into Storage" 
SOP-20-C-606 "Hazardous Materials Spill Clean-up" 
SSOP-0067 "Spill Incident Reporting and Clean-up" 
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Table 4-2 
Summary of Estimated Waste Volumes for Disposal 

Grit Blast media 

Soluble Furnace Salts 

Sump Cakes 

Construction Rubble 

Misc. Trash 

Total Waste Vol. 

I Waste Description Option 1 Volume Option 2 ,Volume Disposal or 
RawITreated Raw/Treated Long-Term 
(Cubic Feet) (Cubic Feet) Storage Site 

6,125/8,750 1,183/1,690 NTS 

1,01513,383 1961653 NTS 

3,255/4,650 6301900 NTS 

280/467 54/90 NTS 

1751292 35/58 NTS 

10,850/17,542 2,09813,391 

' Compacted Anti-C 50 10 FEMP 
Clothing . 

Compacted Respirator so 10 FEMP 
Cartridges 

Damaged Respirator 5 2 FEMP 

Wipes & Plastic 25 10 FEMP 

Excess Water 1 so 50 FEMP 

Used Drums (Crushed) 1,275/1,440 247/247 FEMP 

Miscell an ems 
Construction Materials 60 0 FEMP 

I 

Wooden supports 

Office Trash 

Totals, Non-mixed 
Waste 

Totals Mixed Waste I 1,615/1780 I 329 I I 

60 0 FEMP 

40 10 FEMP 

100 10 
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4.5.4.1 Facility and Container Inspections 

Inspections of waste containers and holding tanks, and equipment in the Plant 6 Process Area will 
be conducted daily, at the end of each shift, during the period in which maintenance and 
housekeeping in the process area are performed. Inspections in container storage or staging areas 
will include, but not be limited to, inspection of containers for leaks, damage, indications of 
overpressure, loose or illegible labels, aisle spacing, waste compatibility. Also, the presence and 
accessibility of adequate quantities of emergency response equipment will be verified. Inspections 
in the area where waste materials are held in tanks, will include an inspection of the secondary 
containment for evidence of leakage from the tank. 

Process equipment will be inspected for any mechanical or electrical conditions which could cause 
an accident or emergency, or render the equipment inoperable if not corrected. If such a condition 
is found, the equipment will be immediately tagged out of service and maintenance or repairs 
initiated. Before maintenance or repair work can take place, the equipment must be de-energized 
and locked out by the person perforiiiing the work, so that it cannot be re-energized until the 
employee removes their lock. The Lock-Out/Tag-Out procedures in place at the Fernald Site (Ref 
FERMCO Site Procedure OP-0004) will be used in these situations. 

4.5.4.2 Management of Contaminated Water 

Wash water is collected in the Contaminated Water Holding Tank. Contaminated water is reused 
in slurrying of wastes and dissolving of reagents. The objective is to operate the process with a 
zero discharge water balance, if possible. If excess water is produced, it will be packaged as 
directed by FERMCO and custody will be transferred to FERMCO. 

4.5.4.3 Management of Secondary Waste 

Secondary wastes listed in Table 4-2 will be segregated into separate containers by category, so that 
they may be managed as efficiently as possible. The most significant secondary waste stream is 
used personal protective equipment and protective clothing. At each break, personnel in the 
exclusion zone pass through a decontamination line where personal protective equipment and 
clothing is doffed. Respirators and cartridges are replaced each time a seal is broken. Separate 
plastic-lined collection drums for protective clothing, used respirators, outer gloves, outer boots and 
disposable items (e.g.: glove liners, cartridge wrappers, etc.) will be provided at the egress station. 
Used respirators are collected, decontaminated, and recertified by FERMCO for subsequent reuse. 

4.5.4.4 Management of Miscellaneous Construction Materials 

Miscellaneous secondary waste materials include contaminated polymeric sheeting, ductwork and 
piping, and wipes used for decontamination. Contaminated plastic is washed in place to remove 
potentially leachable waste constituents before removal from the process area. Decontaminated 
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polymeric sheeting is bundled for disposal by FERMCO. All reagent containers are completely 
emptied and rinsed before staging for pick-up and disposal by FERMCO. 

4.5.5 MatexialsManagement 

Non-waste materials such as reagents, equipment spare parts, and consumable supplies will be 
managed to prevent emergency situations from spills or releases, and to prevent project delays due 
to shortages of critical supplies. The consumable supplies are vendor-supplied materials necessary 
to make the production process function. These include fuels, equipment maintenance supplies (eg: 
lubricants, hydraulic flbids, filters, etc.), hand tools, spare parts, quality control test supplies (such 
as lead-acetate paper), housekeeping supplies, emergency or spill response supplies, personal 
protective equipment, and office supplies. 

Reagents and supplies are to be received, handled, processed, and stored in accordance with 
applicable procedures. Records of supplies are made and receipts are kept. The record shows the 
date received, quantity received, condition when received, and where the reagent or supplies are 
to be stored. Supplies are handled carefiilly. Operations are inspected to see if handling ,and use 
can be improved. Bulk materials should be moved pneumatically, with pallets, or other carriers 
whenever possible. All supplies rejected at inspection will be considered for rework unless they 
are irreparably damaged. 

. 

For storage, proper floor loads, stacking heights, and shelf strength for the storage area will be 
defined. Procedures for storing materials on-site will be followed. Regular, periodic inspection 
of both the storage area and inventories will be made. 

The reagents certain to be used during this project include sodium sulfide, portland cement, and 
ferrous sulfate. Other reagents that may be used are sodium bisulfate, quick li,me and caustic soda. 
In addition to the process reagents, wash detergents, lubricants, greases, and hydraulic oils will be 
used to maintain and operate the equipment. Prior to mobilization, MSDSs are supplied for each 
of these materials and for any chemicals subsequently identified as being necessary to the project. 
The Worker Right-to-Know Program, files, and training are managed per SARA Title I11 
requirements. 

Material control for this project is the method by which all materials, supplies, and purchased parts 
are obtained and stored at the project site until they are used, and which inventories are controlled 
to prevent shortages. The quantity of each item that triggers the ordering of replenishment stocks 
is determined, considering lead time, supplier reliability, the value of the materials, the cost of 
storage, and risks of deterioration. Documentation concerning the quality of materials used in the 
process is retained with the project files. Typically, this documentation includes: 

Manufacturer and lot number for calibration standards. 
Certificates of analyses for chemicals used in decontamination. 

~ ~ ~~~~ 
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Certificates of decontamination furnished by the equipment manufacturer. 
Material certificates and lot numbers for construction materials. 

Materials are controlled by a master production schedule and received in advance of scheduled 
production processing. A hand check of materials and supplies in stock is routinely made. Project 
personnel will determine when the reorder point is reached for bulk consumable items. 

4.6 FACILITIES AND EQUIPMENT 

This section describes the facilities and equipment that are used to stabilize the mixed waste. 
FERMCO will provide water, electricity, local phone service, and shelter for the waste treatment 
equipment. All tools, vehicles, and equipment will be inspected by FERMCO for radioactive 
contamination prior to initial entry and upon removal from the designated processing area. An 
accurate and up-to-date floor plan is maintained in a current condition and includes placement of 
equipment and work stations, and dimensions of work areas around equipment. 

A complete, written inventory of facilities and equipment is maintained on an inventory sheet in the 
project files. This sheet includes name and description of the equipment, model number, serial 
number, and other relevant data (i.e., capacities, limitations, maintenance requirements). The same 
sheet is used to record maintenance and repair of the equipment. Written records of the work space 
environment includes data regarding floor load capacities, location and capacity of utilities supplies, 
ventilation, and waste disposal. 

4.6.1 Prncessing-EaFacilities 

The FEMP is located near Fernald, Ohio, approximately 20 miles northwest of downtown 
Cincinnati as shown in Figure 4-6. The total area of the site is 1,050 acres of which 850 acres are 
in Hamilton County and 200 acres in Butler county. Figure 4-7 is an illustration of the Fernald site 
and identifies where the project will be conducted. All waste processing activities conducted by the 
Perma-Fix Team will take place in Plant 6. 

4.6.1.1 Process Area 

All waste stabilization operations will be performed in an exclusion zone inside Plant 6. 
The space requirements of the work area are a function of available space, operational 
requirements, critical equipment dimensions, maneuvering space, material storage, and equipment 
space. A single indoor work area totaling approximately 18,000 square feet is planned. Figure 
4-5 is an Equipment Layout Drawing of the Process Area in Plant 6. The following specific 

, work/activity stations are shown inside the exclusion zone: 
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Buffer Zone (Delivery of incoming waste drums) 
Incoming Waste Staging Area 
Drum Deheading and Inspection Station 
Screen Hopper (Macro solids separation) 
Sorting Table (Macro solids sorting) 
Shredder (Macro solids size reduction) 
Mix Units (Stabilization treatment) 
HEPA Filtration Units 
Decanting and Curing Area 
Cured Waste Staging Area 
Empty Drum Staging Area 
Reagent Makeup Area 
Tented Soaking Area 

The portion of the building used for the process area has' unrestricted overhead clearance of 
approximately 20 feet above floor level. The floor is capable of safely supporting the wheel load 
of a 6,000 pound rated capacity fork lift, fully loaded. Secondary containment pans and basins, 
and HerculiteTM floor coverings will be used as appropriate in locations where a high potential exists 
for liquid spills or leaks. Otherwise the floors will remain uncovered. There are no floor drains 
in the area where the stabilization process will tak.e place. A HEPA wet-vac will be used in daily 
housekeeping of the process area to prevent accumulation of contaminants on the floor. 

4.6.1.2 Decanting and Curing Area 

Figure 4-5 shows the location of the Decanting and Curing Area, which totals approximately 1,500 
square feet. Individual 55-gallon mixing drums of treated waste are brought to this area where they 
are upended and emptied into White Metal Boxes (WMB) for setting and curing. The WMBs will 
remain in this area until setting is complete, estimated at 48 hours. Then the WMBs will be move 
to a Cured Waste Staging Area oiitside the exclusion zone. 

4.6.1.3 Cured Waste Staging Area 

The cured waste staging area is contiguous to the Process Area, but is located outside the exclusion 
zone along two major drive aisles of Plant 6. There is in excess of 8,000 square feet of space in 
this cured waste staging area. This portion of the work area has the same overhead clearance and 
floor load capacity as the process area. 

4.6.1.4 Incoming Waste Staging Area 

The incoming waste staging area is located inside the process area, inside the exclusion zone, and 
totals approximately 1,600 square feet. 

. . .  
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4 . ~ .  1.5 Reagent MaReup Area 

The reagent makeup area is located inside the process area, inside the exclusion zone and totals 
approximately 300 square feet. This is the area where individual charges of treatment reagents are 
prepared. Reagent charges will be either dry, or in aqueous solution. Primary reagents are 
portland cement, sodium sulfide, and ferrous sulfate. Sodium bisulfate, sodium hydroxide and/or 
lime may be used for pH adjustment. Acids, caustics and potentially reactive reagents will be 
segregated from each other in storage. 
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Figure 4-6: Location of the FEMP 
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4.6.1.6 Exclusion Zone 

The exclusion zone is the area of Plant 6 that will be restricted to project personnel, authorized 
FERMCO personnel and visitors specifically authorized and qualified to enter in accordance with 
the Health and Safety Plan in Appendix D of this Work Plan. Personnel entering the exclusion 
zone must be properly dressed and wearing respiratory protection and must comply with all other 
posted entry requirements. The boundary of the exclusion zone is shown in Figure 4-5. 

4.6.1.7 Emission Control and Off-gas Operations 

Suppression of dust with water mists, and pneumatic collection and filtration of fugitive dusts in 
the process area is a key feature of the Health and Safety Plan for this project. At each location 
where dust generation is likely, the dust zone will be hooded, and a pneumatic intake will draw a 
flow of air sufficient to provide adequate capture velocity to capture dust, gases and vapors that may 
be generated by the processing activity. Each intake and its downstream duct network will be 
vented to a properly sized high efficiency particulate air (HEPA)' filter which will exhaust to 
atmosphere outside the Plant 6 building. Each HEPA unit will also be equipped with a pre-filter. 
The location of the HEPA filter@) is shown in Figure 4-5. The water misting equipment will be 
installed around opening of the screen hopper where the drums will be dumped and above the 
shredder. 

4.6.2 Uihies 

The following utilities are required to efficiently perform the work: 

Electric Power 

40 HP Shredder Motor (1 each) 
30 HP Mixer Drive Motors (2 each) 

120 HP Total 440 VAC, 3 Phase Load 

440 VAC, 3 Phase, 52 amps full load 
440 VAC, 3 Phase, 40 amps (each) full load 

440 VAC, 3 Phase, 139.6 amps full load 
5 i t s ( a c h )  4u-s- 

3 HP Belt Conveyor Drive Motor ( 1  each) 208 VAC, 3 Phase, 11 amps full load 
7 e w C o m e y o r D r i v z - M o  tor-(-Lea-) 208J,!AC~haseJ-Lampd~lLllad 

6 HP Total 208 VAC, 3 Phase Load 
3 HP Total of Misc. 

208 VAC, 3 Phase, 22 amps full load 
120 VAC, 1 Phase, 40 amps full load 

Potable Water 
Compressed Air . Sewer Connection 
Lighting 
HVAC 
Supplied Breathing Air 

15 gpm peak flow capacity 
100 PSIG for air-power hand tools 
For hand wash and personnel showers only 
By FERMCO 
By FERMCO 
By FERMCO 
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4.6.3 Senices 

In addition to the utilities listed above, FERMCO will provide various services, equipment and 
materials for this project. These include the following specific items. 

An 18,000 square foot area inside Plant 6 for the process area. 
Laboratory analytical services for process feedback and waste acceptance analyses by the TCLP 
extraction procedure for comparison against the Regulatory Levels in 40 CFR 261.24. 
Specification White Metal Boxes (WMB) for packaging of stabilized waste for disposal at NTS. 
On-site transportation services for incoming waste containers and WMBs filled with stabilized 
wastes. 
Removal and disposal of RCRA-empty containers and incompatible macro solids from the 
empty container staging area. 
Removal, treatment and discharge of any excess free water or decontamination waters contained 
in the Contaminated Water Storage Tank. 
FERMCO Radiological Control and industrial hygiene monitoring support. 
Use of one of the existing jib cranes in the process area. 

4.6.4 PmcessingXquipment 

The processing equipment to be used for stabilizing the mixed waste is listed in Table 4-3. The 
equipment specifications are based on the equipment design basis and are contained in section 3.0 
of the Volume I1 Project Procedures. 

4.6.4.1 EquiprnentMaintenance 

Maintenance is performed on all equipment as needed to keep all process operations going. There 
are two aspects to preventive maintenance. First, routine maintenance such as lubrication and 
cleaning is performed regularly by the operating crew members and in accordance with 
manufacturers instructions. For major corrective maintenance, a mechanic (other than a crew 
member) may be brought in. Every attempt is made to anticipate the need for maintenance and 
repair. Key features of the plan to maintain equipment are as follows: 

Critical spare parts are kept on site in case of failure including mixer propellers, shredder 
knives, hydraulic fluid, air prefilter elements, HEPA filter elements, air and hydraulic hoses, 
and housekeeping supplies. 
Three operating crew members are experienced mechanics who can work on all equipment 
used. 
Hydraulic fluid levels of fork lifts and mix units are checked daily. 
Housekeeping is performed daily. 
HEPA filter differential pressure is monitored daily. 

, Shredder blades are replaced if and when they fail to perform their intended function. 
Cleanup is performed using fresh water which is drained, collected with HEPA wet-vacs and 
recycled by being added to waste during treatment. 
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Forklifts are available within 24 hours. 
National Electrical Manufacturer's Association (NEMA), frame motors for the shredder are 
available within 24 hours. 

4.6.5 EquipmentM.ohi 1 izati.on 

Mobilization activities include the consideration of utility connections, drainage, warehousing, 
office area, laydown and storage areas, parking and other considerations required to manage the 
project. Heavy equipment is transported, off-loaded, and erected. Project materials and supplies 
are staged in the process area. Fire protection, first aid, and medical services are coordinated with 
FERMCO. Other mobilization considerations include communications, document reproduction, 
general security, building maintenance, office setup, reagent supply, and building preparation 
activities. 

The process area in Plant 6 already has substantial fix floor contamination, which is subject to 
future decontamination and decommissioning requirements. Therefore, it will not be necessary to 
protect the floor from added contamination. Floor coverings will be used only in areas where a 
potential of liquid spills exists. In these areas, only the necessary areas around the equipment or 
process in question will be covered. Where floor coverings are required, Herditem polymer 
sheeting will be used. Any joints in the floor covering will be overlapped and sealed with 
HerculiteTM bonding compound. HerculiteTM may also be used as a tenting material in locations 
where barrier control of air exchange is required. 

4.7 PROJECT SCHEDULE 

The master schedule showing major milestones of the project is in Figure 4-8. These milestones 
are contractiial requirements of the project. A hold point occim between the end of Phase I and 
the beginning of Phase 11. During this period, DOE will seek and obtaiil approval of the Ohio EPA 
and U.S. EPA to proceed with Phase 11. Phase I1 activities cannot begin until Ohio EPA approval 
is obtained. The project schedule requires DOE'S Final CERCLA Work Plan to be submitted to 
the regulatory agencies by September 1, 1995, and agency approvals by September 25, 1995. This 
schedule will be maintained for the duration of the project and will provide the basis for progress 
tracking and reporting. The detailed schedule, work breakdown structure and logic diagram for the 
project are included in Section 8.0 of this Work Plan. 

~ 
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TABLE 4-3 
PROCESSING EQUIPMENT LIST 

NUMBER 
2 
1 

2 

2 

200 
4 

2 
Lot 

Lot ' 

. .  

TYPE 
Skid-mounted Perma-Fix Mix Units 

Screen Hopper for Macro Solids Separation 

Sorting Table for Macro Solids Sorting 
Shredder for Macro Solids Size Reduction 
Portland Cement Silo 

Contaminated Water Storage Tank 
Propane Fueled Fork.-lift Trucks (6,000 Ibs capac,,) 

Hydraulic Drum Tipping Attachments (for Fork-lifts) 
New Mixing Drums and Reagent Buckets 

Extra Mixer Blades for Perma-Fix Mixer Units 
Right-angle Drills (9'2 in. drive) and Mud Paddles 
Bench Scale Testing Equipment 

Sampling Equipment and Containers 
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~ 4.8 DECONTAMINATION ACTIVITIES 

Decontamination activities are an integral part of this project. The primary method of 
decontamination will be performing surface wash and rinse of non-porous items using a soapy 
(dilute detergent solution) water wash, followed by a clean water rinse. This method will be 
applied to the decontamination of equipment, tools, and non-porous macro solids which may be 
sunk into the treated waste in WMB before set. These methods will also be used for area cleanup 
and housekeeping at the end of each shift. Recovered wash and rinse solutions will be reused 
directly in the preparation and treatment of waste, or will be collected and transferred to the 
Contaminated Water Holding Tank, for holding until reuse at a later time. 

At the end of the project, the Plant 6 Process Area and all the equipment it contains must be 
decontaminated for closure. Dry vacuum, solution flush, triple-rinse, and surface wipe procedures 
will be used as appropriate in final decontamination of the equipment and process area. 
Accumulated decontamination waters will be held in the Contaminated Water Holding Tank for 
waste characterization by FERMCO. Whenever decontamination activities are performed, they are 
done i n  compliance with DOE Order S400.5, Rulicition Protection of the Public aruj the 
Environmenr, and FERMCO site procedure RP-0009, R(diolo,yicul Rcquiremenrs for the Release 
of Materials ai the Fernall Environmenrul Managcnienr Projecr. 

4.8.1 Ile~ntaminatiDnofEquipinentErinLt~e 

New equipment is considered uncontaminated by hazardous or radioactive waste. No survey or 
measurements will be made unless requested by FERMCO. Before any previously used equipment 
is used on the project, i t  must be surveyed for contamination and decontaminated, if necessary to 
protect against cross contamination, and to avoid adding additional waste codes to the wastes. All 
equipment will be surveyed and approved by FERMCO prior to coming on to the FEMP site. 

4.8.2 IkcontaminationfotRouti ne.Good Housekeeping 

FERMCO Radiological Control technicians make routine surveys of fixed or removable 
contamination in the facility. If removable contaminants are detected on floors or work surfaces 
in the exclusion or contamination reduction zones which exceed posted values, or if removable 
contaminant levels exceed those posted in the support zone, then the surfaces will be promptly 
decontaminated as described previously. 

4.8.3 Ilecontamination.Df_Macro.~olids -Found-in -Waste 

Macro solids that prove to be unshreddable, or incompatible with the waste stabilization process will 
be separated from the waste in the Screen Hopper, and sorted on the Sorting Table. Process - 
compatible, unshreddable macro solids will be surface decontaminated by the washlrinse methods 
previously described. If these materials are porous, they will be packaged and managed in the Plant 
6 Process Area as mixed wastes until they are returned to the FERMCO mixed waste inventory. 
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If these materials are non-porous, then surface decontamination .will reduce both hazardous and 
radioactive si1 rface contaminants to in significant levels. Non-porous, unshreddable macro solids 
will be taken to the Decanting and Curing area and sunk into the stabilized waste from the same 
CWG in the WMB. Any residual RCRA metal contamination on the surfaces of the non-porous 
macro solids will react with the excess sulfide in the stabilized waste, causing precipitation of the 
metals in the same manner as the metals stabilized at the mix unit. 

Porous macro solids that cannot be decontaminated, or macro solids that are on the prohibited items 
list (see Figure 4-4), will be packaged, labeled, marked and staged for disposition by FERMCO. 
FERMCO will disposition the unacceptable items that are mixed waste under the Chemical 
Treatment Project as described in the FFCA Site Treatment Plan. 

Rinse waters from surface decontamination of macro solids will be collected and pumped to the 
Contaminated Water Holding Tank until they can be reused in the waste stabilization process. 

4.8.4 Ilecontamination_of_EquipiiientandProcessAre~f~e~astcProcessing 

Once the waste is processed, equipment which has become contaminated with waste constituents 
is decontaminated and managed as shown in Table 4.4. Decontamination will consist of a surface 
rinse using a soapy water wash followed by a clean water rinse to remove all visual contamination. 
Samples of the final rinsate will be analyzed for TCLP metal consituents in accordance with OEPA 
Closure Plan Review Guidance to verify that the treatment system has been properly 
decontaminated. Wastewater generated will be drummed for disposition pending characterization. 
The equipment will be surveyed for radiological contamination by FERMCO Radiological Control 
for free release. If equipment requires further decontamination for free release, it will be steam 
cleaned, pressure washed or scrubbed, prior to resurveying. 

Wipe methods may also be iised to enhance the effectiveness of decontamination. Any used wipes 
will be double contained in taped plastic sheeting or plastic bags. Drop cloths used during 
decontamination activities will be rolled to the inside and taped for reuse. Visual floor 
contamination is removed by the same wash and rinse methods, except that the wash and rinse 
solutions are collected using HEPA wet-vacs. FERMCO Radiological Control technicians confirm 
that the process operations have not significantly increased fixed and removable contamination 
levels above as-found levels by repeating the measurements made in the baseline survey. If 
contamination exceeding baseline levels occurs, FERMCO Radiological Control personnel will 
assist subcontractor in further decontamination efforts directed by FERMCO. 

Equipment that cannot be decontaiiiinated can be released to an NRC or agreement state-licensed 
storage facility because contaminated equipment intended for further use in the processing of mixed 
or radioactive waste does not require decontamination to limits for unrestricted use. Perma-Fix 
owns such a facility in Gainesville, Florida. Equipment to be shipped to Florida will be packaged 
in a DOT-approved manner and siirveyed to ensure that all external surfaces meet DOT limits. 
Equipment stored in this manner is restricted to future use only in the treatment of mixed or 
radioactive wastes. 
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The release of any equipment for unrestricted use is considered on .a case-by-case basis at the time 
that it is proposed for release. The following guidelines will apply: 

A reasonable effort will be made to eliminate residual contamination. 
Radioactivity on equipment surfaces shall not be covered by paint, plating, or other covering 
material unless contamination levels are determined by a survey to be below acceptable limits. 
100% survey will be required on all accessible equipment surfaces. Inaccessible surfaces will 
be surveyed or evaluated for release by authorized FERMCO material release evaluator. 

4.8.5 Equipmen~-einobilization 

Demobilization activities include completion of the following checklist items. This is prior to 
leaving the Fernald Site and after decontamination. 

Empty and clean out lockers. 
Return FERMCO furnished radio (if applicable). 
Return FERMCO radio pass (if applicable). 
Sign medical termination forin. 
Leave exit urine sample. 
Return TLD. 
Fill out request for final dosimetry reading. 
Take an exit INVIVO. 
Return identification badge. 
Provide forwarding address. 
Provide FERMCO with turnover debriefing information: 

Upon completion of the work, the site will be restored where the equipment was installed to its 
prior condition. This includes, but is not limited to the removal of all equipment and supplies 
utilized in the processing and packing of the waste, anchor bolt removal, pavement repairs, and 
utility restoration. All restoration work will be completed to FERMCO satisfaction. 
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Table 4-4 
SEQUENCE OF ACTIONS REQUIRED FOR CLOSURE OF PLANT 6 

PROCESS AREA 
FERNALD MIXED WASTE STABILIZATION PROJECT 

Equipment Item 
Metal Duct Work 

Flexible Plastic Hose 

HEPA Filters & Wet-vacs 

Contaminated Water 
Piping 

Tanks andsecondary 
Contain men t 

Actions 
Disassemble and remove 
Decontaminate (rinse) 

Disassemble and remove 

Disassemble and survey ' 

Decontaminate (rinse) 

Sample rinseate for decontamination verification and 
manage wastes 
Compact and manage scrap metal 

Compact and manage scrap metal 
Remove and Bag Filter Elements 

Sample rinseate for decontamination verification and 
manage wastes 
Free release for unrestricted use or maintain on-site for 
restricted use . 

Disassemble and remove 
Decontaminate (rinse) 

Flush to Contaminated Water Holding Tank to 
decontaminate 'in-place 

Sample rinseate for decontamination verification and 
manage wastes 
Compact and inanage scrap metal 

. 
Decontaminate (rinse inside and outside and vacuum) 
Decontaminate (wipe inside and outside if necessary 
Sample rinseate for decontamination verification and 
inanage wastes 
Free release for unrestricted use or maintain on-site for 
restricted use 
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Equipinen t Item 
Screen Hopper & Frame 

Sorting Table & Chute 

Shredder Motor & Frame 

~~ 

Shredder Knife Bed & 
Feed Hopper 

Actions 

Manage wastes 

. 

Decontaininate (vacuum and/or wipe as appropriate) 
Decontaminate (rinse inside and outside) if necessary 

Take wipe samples for decontamination verification 
Sample rinseate for decontamination verification and 
manage wastes 
Free release for unrestricted use or maintain on-site for 
restricted use 
Compact and inanage scrap metal if necessary 

Manage wastes 
Decontaminate (vacuum and/or wipe as appropriate) 

Take wipe samples for decontamination verification 
Sample rinseate for decontamination verification and 
manage wastes 
Free release for unrestricted use or maintain on-site for 
restricted use 
Compact and manage scrap metal if necessary 
Decontaminate (vacuum and/or wipe as appropriate) 

Take wipe samples for decontamination verification 
Free release for unrestricted use or maintain on-site for 
restricted use 
Compact and manage scrap metal if necessary 

Manage wastes 

0 

. 
0 

. 

. - 

Decontaminate (rinse inside and outside) 
Disassemble and remove knife blades for disposal 
Decontaminate shafts (vacuum and/or wipe as appropriate) 
Take wipe samples for decontamination verification 
Sample rinseate for decontamination verification and 
inanage wastes 
Free release machine without blades for unrestricted use or 
maintain on-site for restricted use 
Compact and manage scrap metal (knife blades) 
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Equipment Item 
Macro Solids Belt 
Conveyor 

Portland Cement Silo 
(located outside Plant 6 
Process Area) 

Portland Cement Screw 
Conveyor 

Propeller Mix Units 

r 

& 11 
i -  

Actions 

Decontaminate (rinse inside and outside) , 

Disasseiiible and 'remove belt and rollers for disposal (as 
necessary) 
Decontaminate shafts, motor and frame (vacuum and/or 
wipe as appropriate) 
Take wipe samples for decontamination verification 
Sample rinseate for decontamination verification and 
manage wastes 
Free release machine without belt for unrestricted use or 
maintain on-site for restricted use 
Compact and manage scrap materials (belt, and rollers as 
aDDroDriate) 
Decontaminate (vacuum and/or wipe as appropriate) 
Decontaminate (rinse inside and outside) if necessary 
Take wipe samples for decontamination verification 
Free release silo for unrestricted use or maintain on-site for 
restricted use 
Decontaminate (vacuum and/or wipe as appropriate) 
Decontaminate (rinse inside and outside) if necessary 
Take wipe samples for decontamination verification 
Sample rinseate for decontamination verification and 
manage wastes 
Free release machine for unrestricted use or maintain on-site 
for restricted use 
Disassemble and remove propeller shafts for disposal 
Decontaminate (vacuum and/or wipe as appropriate) 
Decontaminate (rinse inside and outside) if necessary 
Take wipe samples for decontamination verification 
Sample rinseate for decontamination verification and 
manage wastes 
Free release machine for unrestricted use or maintain on-site 
for restricted use 
Compact and inanage scrap metal 
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Equipment I tern t-- Attach men t s 
Lift Trucks & 

Actions 
If FERMCO supplies lift trucks: 

Decontaminate (vacuum and/or wipe as appropriate) 
Decontaminate (rinse inside and outside) if necessary 
Take wipe samples for decontamination verification 
Release machine for restricted use on-site 

If subcontractor supplies lift trucks: 

Decontaminate (vacuum and/or wipe as appropriate) 
Decontaminate (rinse inside and outside) if necessary 
Take wipe samples for decontamination verification 
Replace tires and' manage contaminated tires 
Free release machine for unrestricted use or maintain on-site 
for restricted use 
Compact and manage scrap metal ( if necessary) 
Decontaminate (vacuum and/or wipe as appropriate) 
Decontaminate (rinse inside and outside) if necessary 
Fold and compact plastic sheet materials 
Survey and decontaminate supports as necessary 
Compact and manage waste materials 
Decontaminate (vacuum and/or wipe as appropriate) 
Take wipe samples for decontamination verification 
Free release tools for unrestricted use or maintain on-site for 
restricted use 
Decontaminate (vacuum and/or wipe as appropriate) 
Decontaminate (rinse inside and outside) if necessary 
Take wipe samples for decontamination verification 
Compact and manage waste materials 
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c, 7 1 6 8  
5.0 WASTE DISPOSITION . 

After stabilization, the treated waste will be sampled and analyzed in accordance with the "FEMP 
Containerized Waste Sampling and Analysis Plan, Rev. 1 'I, SW-846, and the project-specific 
sampling and analysis plan i n  Appendix B. These plans have been developed to meet the 
requirements of NVO-325, (Rev 1), N e ~ a d a T e s t S i t ~ . ~ ) D x f k n ~ ~  Cln- 
-andTrarisferRequirements. NTS must review the project plans and procedures 
before approval to ship the stabilized low-level waste is given. All sampling and analysis will be 
conducted in accordance with the FEMP Site-Wide CERCLA Quality Assurance Project Plan 
WQ). 

. .  

Waste Characterization personnel will determine if the stabilized waste meets the requirements of 
the NTS WAC. If the waste meets the NTS WAC then FERMCO will take custody of the waste 
and prepare it for shipment to NTS. If  the waste does not meet the NTS WAC the subcontractor 
will reprocess the waste. 

The treated waste will be containerized in WMBs and transported to NTS by truck: Waste 
Certification personnel will certify the waste will be accepted by NTS and FERMCO will prepare 
the waste for shipment and prepare the necessary paperwork for shipment to NTS. 

Secondary waste generated by the subcontractor will be treated to the extent possible by 
stabilization. PPE, excess water, office trash, empty drums, and waste that is not compatible with 
the treatment process will be characterized and inanaged according to existing site procedures. 
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1 1 6 8  
6.0 ENVIRONMENTAL COMPLIANCE AND SPILL RESPONSE!! 

The project involves treating radioactive low level mixed wastes for land disposal at the Nevada 
Test Site (NTS) using Best Demonstrated Available Technology (BDAT) to met RCRA based LDRs 
and NTS WAC established under Nevada Test Site - Defense Waste Acceptance Criteria, 
Certification, and Transfer Requirements (NVO-325, Rev. 1). Treatment will be accomplished 
using a cement based stabilization/solidification process that renders toxic heavy metals and 
radionuclides insoluble by precipitation, and then locks them in a grout matrix. In addition to these 
requirements, the project will comply with all applicable or relevant and appropriate requirements 
(ARARs) established under federal and state environmental regulations. 

The project will not result in the generation of any surface water run-off, since it will be 
accomplished entirely within the confines of Plant 6. Spill prevention and control measures will 
be employed during all project specific removal operations, in accordance with FEMP SOPS and 
the site’s Spill Prevention Control and Countermeasures (SPCC) Plan. Process emission controls 
meeting OEPA’s Best Available Technology (BAT) standards, will be installed to control airborne 
releases from the project. BAT for soiirces that have the potential to omit radionuclides will consist 
of HEPA filtration. 

6.1 

Table 6-1 of this section identifies the Applicable or Relevant and Appropriate Requirements 
(ARARs) for the project. As part of RA No. 9, the project is exempt for the requirement to obtain 
administrative permit approval tinder Section 121(e) of CERCLA and the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP) as promulgated in 40 CFR 300.400(e). 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Although on-site removal actions are exempt from the requirement to obtain administrative permit 
approval, Paragraph X1II.B of the ACA requires DOE to supply specific information regarding the 
permits that would have been required in absence of the CERCLA permitting exemption described 
above. To satisfy this ACA requirement, the following three pieces of information have also been 
included in Table 3-1: 

Identification of permits that would be required in absence of the CERCLA Section 121(e) 
exemption. 
Identification of the standards, requirements, criteria, or limitations (ARARs) that would have 
to be met to obtain the permits. 
An explanation of how the response action will meet the standards, requirements, criteria, or 
limitations identified above. 
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TABLE 6-1 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) 

PERMIT THAT WOUL 
BE REQUIRED 

Vational Emission 
Standards for Hazardc 
4ir Pollutants - 

>art 61, Subpart H - 
Emissions of 
iadionuclides Other 
h a n  Radon From D( 
Pacilities 

1NESHAP) - 40 CFR 

PERMIT REQUIREMENTS 
(ARARS) 

40 CFR 61.92: Radiological 
emissions (except radon-222 and 
radon-220) to the ambient air 
from DOE facilities shall not 
exceed those amounts that W O L I I ~  
cause any member of the public 
to receive in an effective dose 
equivalent of IO mrem in any 
one year. 

COMPLIANCE PLAN 
The dose resulting from the proposed project 
will be included in the annual FEMP 
VESHAP, Subpart H report. Emissions from 
he project will not result in exceedance of the 
mnual standard. 

Radionuclide emissions from the project are 
iot expected to  cause any member of the 
;enera1 ptiblic to receive an effective dose 
quivalent of 0.1 mrem/year or greater. 

40 CFR 61.07 and 61.96(b): AI 
application for approval does no' 
have to he tiled for radionuclide 
sources if the effective dose 
equivalent caused by all 
emissions from the new 
construction or  motlitication is 
less than 0. I inrein per year. 
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PERMIT THAT WOULD 
BE REQUIRED 

National Pollutant 
Discharge Elimination 
System (NPDES) 
Permit - OEPA NPDES 
Permit No. 
1 I000004*DD 
(OAC 3745-33-05) 

9tomic Energy Act 
:IO CFR 835) 

PERMIT REQUIREMENTS 
(ARARS) 

40 CFR 61.93(b): Continuous 
emission monitoring is required 
for stacks and vents that have tht 
potential, iincler normal 
operating condition, hut without 
emission control devices, to 
release raclionuclicles in 
sufficient quantities to cause any 
member of the general public to 
receive an effective close 
equivalent of 0.1 mrem/year or 
greater. 

Wastewater discharges must not 
cause a violation of eftliient 
limitations or  loatling rates at 
NPDES permitted outfalls. 
Discharges must he concluctetl in  
accorclance with applicable term: 
and conditions o f  the permit. 
These include compliance with 
the notitication requirements 
promulgatecl in  40 CFR 122.42, 
and OEPA water quality 
stantlards estahlishetl under OAC 
374s- I .  
Radiation closes, levels, and 
concentrations in restricted and 
ti nrestri c tell a reas. 
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COMPLIANCE PLAN 
Discharges associated with the project will 
comply with the current NPDES Permit. All 
excess wastewater that are not consumed 
during the stabilization process will be 
mntainerized and managed as hazardous waste 
until characterization indicates these 
wastewaters are nonhazardous and can be 
discharged to the FEMP wastewater treatment 
system. 

Emissions from this removal action will not 
result in the radiatibn limits being exceeded in 
restricted and unrestricted areas in accordance 
with the Project Specific Health and Safety 
Plan 



PERMIT THAT WOULD 
BE REQUIRED 

Air Pollution Control - 
Permits to Install & 
Permits to Operate 
[OAC 3745-31 and 
OAC 3745-35) 

Safe Drinking Water 
Act (42 U.S.C. 300G; 
PL 93-523) 

PERMIT REQUIREMENTS 
(ARARS) 

OAC 3745-3 I -05(A) Permits to 
Install: Installation of the 
proposed solidification 
equipment must not prevent o r  
interfere with the attainment o r  
maintenance of applicable 
ambient air quality standards; 
and must not result in a violatior 
of any applicable laws; and musi 
employ the Best Available 
Technology (BAT) to control 
emissions. 

OAC 3745-35-01 (C) - The 
solidification equipment must be 
operated in compliance with 
applicable air pollution control 
laws; must he constructed, 
located, or  instiilled in 
compliance with the suhstantive 
requirements of the permit to 
install; and must not violate 
NESHAP standards adopted by 
the Administrator of USEPA. 
National Primary Drinking 
Water Regulations (40 CFR 
141). 

N a ti o na 1 Revised Primary 
Drinking Water Regulations 
(40 CFR 141.60 through 141.63 

Ohio Primary Drinking Water 
Regulations (OAC 3745-8 1 )  

~~ 

COMPLIANCE PLAN 
The proposed project will not interfere with the 
utainment or maintenance of any applicable air 
quality standards or cause a violation of any 
ipplicahle laws. BAT will be implemented in 
!he form of HEPA filtration to control 
radiological particulate emissions. 

The solidification equipment will be operated ir 
:ompliance with applicable air pollution control 
laws and will not violate applicable NESHAP 
Standards. 

Compliance will he demonstrated by site-wide 
:nvironmental monitoring, including air, soil, 
intl groundwater. Reports summarizing the 
de-wide monitoring results will be submitted 
to EPA. 

Surface water discharges will be conducted in 
accordance with the site NPDES permit and 
%re not expected to impact groundwater 
quality. 

Engineering controls and best management 
practices will be used to mitigate the potential 
Jischarge of contaminated wastewater to the 
iinclerlying aquifer. The FEMP will ensure 
groundwater is not adversely impacted through 
Lontinued monitoring under its existing 
Groundwater Monitoring Program. 
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PERMIT THAT WOULD 
BE REQUIRED 

Radiation Exposure to 
he Public 

iesource Conservation 
ind Recovery Act 
:U.S.C. 6901 et. seq.) 

tesource Conservation 
md Recovery Act 
U.S.C. 6901 et. seq.) 

PERMIT REQUIREMENTS 
(ARARS) 

Radiation Dose Limit 
(40 CFR 192.02(b)) 

Radiation Dose Limit (Drinking 
Water Pathway) (10 CFR 834) 

Hazardous Waste 
Determinations 

(40 CFR 262.11) 
(OAC 3745-52-1 I )  

Interim Status: Treatment, 
Storage, and Disposal Generdl 
Facility Standards 
:OAC 3745-65- 13 through 16) 
:40 CFR 265.13 through 265.16 

Interim Status: Treatment, 
Storage, antl Disposal Facility 
Preparedness antl Prevention 
:OAC 3745-65-3 I through 35, 

:40 CFR 265.31 through 265.35 
265.37) 

3745-65-37) 

COMPLIANCE PLAN 
The project will be designed and operated to 
minimize the releases of radionuclides. 
Compliance will be demonstrated by site-wide 
environmental monitoring, including air, soil, 
and groundwater. Reports summarizing the 
site-wide monitoring results will be submitted 
to the EPA. 
Project wastes have been characterized as 
containing heavy metals regulated under EPA 
waste codes D004-DOll. Wastes generated 
from the project will be characterized in 
accordance with site procedure EW-OOol and 
the FEMP Waste Analyis Plan. Samples of 
pre-solidified material will be collected and 
analyzed to veri@ that the solidified material i: 
nonhazardous. 
(See Appendix B & Section 8.6) 
The project will operate in accordance with 
RCRA regulations. Existing site security 
measures will be utilized. Inspections are 
discussed in section 4.5.4.1. Training 
requirements are discussed in Section 7.0 & 
Appendix D. Personnel will be trained in 
accordance with FEMP requirements. 

Preparedness and prevention equipment, as 
qwcitied in regulations, will be on-site, 
dvailable, and in operating condition 
throughout the duration of the project. The 
:xisting FEMP site-wide internal 
:ommunications/alarm systems will be used. 
Portable tire extinguishers and spill control 
quipment will be placed in accessible location 
to assist in emergency response. Plant 6 is alsc 
quipped with a dry pipe sprinkler system. 
Warning signs are posted at all entrances to 
Plant 6. Procedures for ensuring waste 
:ompatibility are discussed in Section 4.1.2. 
Zontainer and equipment will be inspected 
Jaily as described in Section 4.5.4.1. Worker 
mwction requirements are addressed in 
4ppendix D. 
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PERMIT THAT WOULD 
BE REQUIRED 

PEKh4lT REQUIREMENTS 
( AR ARS) 

Interim Status: Treatment, 
Storage and Disposal Facility 
Contingency Plan and 
Emergency Proceclures 
(OAC 3745-65-5 1 through 56) 
(40 CFR 265.51 through 265.56) 

Container Storage 
(OAC 3745-52-34, 3745-66-70 
through 77) 
(40 CFR 262.34, 265.170 
through 267.177) 

Resource Conservation 
ind Recovery Act 
1U.S.C. 6901 et. secl.) 

COMPLIANCE PLAN 
The existing RCRA FEMP Contingency Plan 
and Emergency Procedures will be followed 
for any hazardous waste emergency associated 
with the project. In the event of an off-normal 
event or spill, FERMCO will take appropriate 
actions with input from the Perma-Fix Team, 
as directed by the Assistant Emergency Duty 
Ofticer (AEDO). 
Containers of hazardous waste will be manage 
and inspected in accordance with regulatory 
requirements. Secondary containment will be 
provided for the 1500 gallon water tank and at 
the drumming stations and staging areas. 
Containers will be handled in a manner to 
prevent rupture, leakage, or spillage. The 
containers will he compatible with all stabilize( 
material and will remain closed during storage 

3ccupational Worker 
Protection & Training 
'29 CFR 1904 & 1910) 

Land Disposal Restrictions 
(OAC 3745-59) 
(40 CFR 268) 

All facility personnel will he 
trained. Employers will develop 
and implement a written safety 
and health program for 
employees involved in hazardous 
waste operations. 

~ 

Vational Environmental 
%$cy Act (NEPA) (10 
ZFR 1021) 

AI1 materials removed from the FEMP will be 
managed in compliance with applicable 
provisions of RCRA and other Federal and 
State requirements including EPA's off-site 
rule and the FEMP's Waste Analysis Plan. 

This removal action will be conducted in 
accordance with the provisions of the Project 
Specific Health and Safety Plan. 

Ensure that all fecleral agencies 
(including DOE) consider 
environmental impacts in the 
planning and decision-making 
phases of their projects. 

~ ~ ~~ 

Residue of Hazardous Waste in 
Empty Containers 

(40 CFR 261.7) 
Closure Performance Standards 

(40 CFR 265.1 I I ,  265. I 14) 

(OAC 3745-5 1-07) 

(OAC 3745-66-1 1 ,  3745-66- 14) 

NEPA authorization for the project was 
granted on December 5, 1995 under 
Categorical Exclusion No. 455, Shipment of 
FEMP RCRA Mixed Waste. 

- ~~ ~ 

Containers used for the project will be 
considered empty in accordance with the 
requirements of this rule. 

Decontamination of the treatment system will 
he conducted to meet closure performance 
standards as specified in Section 4.8. 
Equipmint contacting waste will be 
decontaminated in accordance with OEPA 
Closure Plan Review Guidance. 
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PERMIT THAT WOULD 
BE REQUIRED 

DOE Orders 

Representatives from DOE-FN and FERMCO will conduct inspections during the performance of 
this response action to ensiire that the actions are conducted consistent with the discussions in the 
PSP. The inspections will ensiire that the equipment associated with the project is properly cleaned 
and decontaminated and that all wastes resulting from the project are properly stored, labeled, and 
characterized. 

PERMIT REQUIREMENTS 
(ARARS) COMPLIANCE PLAN 

To he consitleretl. All project design activities shall be 
implemented according to the DOE-FN 
procedures. 
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7.0 I-IEALTI-I ,Ah?) SAFETY . 

RM-0005 
SSOP-0089 

In addition to the Project Specific Health and Safety Plan which is attached as Appendix C of this 
Work Plan, personnel involved with the project will receive an appropriate level of training on the 
site documents listed in Table 7-1, dependent tipon their specific job. This training includes general 
employee training, on-the-job training, and radiological worker training, in addition to training for 
specific tasks. 

Hazardous Materials 
FEMP Lot Marking and Color Coding System 
Personnel Accountahilitv 

TABLE 7-1 

~ 

SSOP-0067 
SSOP-0018 

SITE PLANS, MANUALS, AND STANDARD OPERATING PROCEDURES 

Spill Incident Reporting and Cleanup 

Processing The Site Wide Analysis Request/Custody Record for 
Sample Control . .  

PL-3020 
None Assigned 
RM-0021 

SOP 20-C-606 
EQP-12.06 

SOP 20-C-017 

PL-2 194 
RM-0007 

Hazartlous Waste Spill Cleanup 

Certitication of Hazardous Waste Loading, Examination of Transport 
Vehicle/Trailer for Off-Site Shipment 
Movement of Hazardous Waste 

NUMERICAL DESIGNATION I TITLE I 
FMPC Emergency Plan 
FEMP RCRA Contingency Plan 
Safety Performdnce Requirements Manual 

FM PC Spill Prevention Control & Countermeasure Plan 
FMPC Respiratory Protection Program 

FERMCO Quality Assurance Program Plan 
Control of Permits for Accomplishing Hazardous Work 

The On-Site Transportation of Radioactive and Nonradioactive 

EW-0001 

EM-2-0 13 

RM-00 12 

Initiating Waste Characterization Activities Using the Material 
Evaluation Form (MEF) 

Environmental On-Site Media Sampling 

FMPC-05 16 

SP-P-35-028 

PP-03 14 

ssoP-o0O3 

Inspection and Performance Testing of Portable Radiation Survey 
I nstrunients 

Packaging, On-Site Movement and Off-Site Shipment of Material 

SOP 20-C-630 I Storage of Hazardous Waste I 
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8.0 PROJECT MANAGEMENT 7 1 6 8  

8.1 ORGANIZATION 

The Perma-Fix Team is organized as shown in Figure 8-1. The organization is staffed by personnel 
from both Perma-Fix and PDC as indicated. The organization will function as a unit under the 
leadership and direction of the project manager in response to guidance and direction from the 
FERMCO designated technical manager and the FERMCO contracting officer. 

Perma-Fix corporate responsibility for this project is assigned to Mr. Timothy Kimball, who is 
Perma-Fix Corporate Vice President for mixed waste management activities. Mr. Kimball will also 
serve as a senior technical advisor to the project. 

Subunits of the organization will have mission and functions as follows: 

8.1.1 b j e a a n a g e r  

The Project Manager is responsible for leading and directing all activities of the project. These 
include: 

Being the focal point of project activities and ensuring that all technical, quality, cost, and 
schedule requirements are met. 
Directing the preparation and maintenance of project plans and procedures. 
Directing the acquisition or otherwise securing of materials equipment and services necessary 
to prepare the facility for process operations. 
Directing production operations in accordance with customer and corporate requirements 
including applicable laws, regulations, standards, and specifications to achieve required results. 
Communicate formally and inforinally with the client. 
Plan, schedule, review, coordinate, and integrate the work of the project team to produce 
deliverables that accomplish pro-ject milestones and objectives. 

8.1.2 ErojectSuppmtManager 

The Team's Project Support Manager is responsible for assisting the Project Manager in planning 
and administering project activities. These include: 

Preparing and maintaining project plans and procedures. 
Preparing and maintaining project schedules. 
Preparing and maintaining the project cost estimate, cost controls, and tracking and reporting 
cost to the Project Manager and corporate managenient. 
Tracking project progress and preparing and providing project progress and status reports. 
Collecting project documents, data, and records, and maintaining documentation and records 
required for management and satisfying customer requirements. 
Planning and administering personnel selection, training, and certification. 
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.., . * z y a,:,\ I .,.: ,i +*. *‘ Tracking and expediting the resolution of problems and issues that could threaten project 
success. 
Planning and administering project procurement and property management activities. 

8.1.3 OperatimsManager 

The Team’s Operations Manager is responsible for organizing and directing production operations. 
This includes: 

Organizing production crews and ensuring the adequacy of their training and qualifications. 
Ensuring the operational readiness of equipment and personnel and taking any actions necessary 
to achieve and maintain readiness. 
Planning and supervising production campaigns and the staging of waste product and its 
transfer back to FERMCO. 
Planning and supervising feed and reagent materials, receipt, logging, storage, handling, 
tracking, and transferring activities. 
Planning and supervising the collection of samples and their identification, tracking, and 

Planning and supervising production inspections, and tests to ensure process control and 
product quality . 
Planning and supervising hoiisekeeping and maintenance activities of the facility and its 
equipment. 

, control. 

8.1.4 Ewimnmental ,Safety.,_Heal th-and-Quali ty-AssuranceAlanager 

The Team’s ESH&QA Manager is responsible for assisting the Project Manager in developing and 
implementing the projects EsH&QA programs and ensuring their adequacy and effectiveness. This 
includes: 

Preparing and recommending program plans and implementing procedures. 
Planning, coordinating and conducting project-specific training and orientation in ESH&QA 
activities. 
Planning and performing evaliiations and assessments adequate to inform team, corporate, and 
customer managers concerning the adequacy and effectiveness of project activities and results. 
Identifying ESH&QA problems or potential problems and taking the lead in securing and 
expediting their resolution. 
Stopping work if a significant finding of health or safety hazard is observed. Stop work orders 
will be issued through the Project Manager. 
Evaluating project experience and determining, coordinating, and expediting improvement 
activities. 
Providing a point of contact for interface and coordination between the project ESH&QA 
activities and siniilar programmatic activities of the customer. 
Keeping the Perma-Fix corporate Vice President currently informed on any ESH&QA concerns 
with project activities. 
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8.1.5 Q.ualit.~surance._Ad.v.isor 

The Team's Quality Assurance Advisor will be on call to assist the Project ESH&QA Manager as 
needed. This may include: 

Support in the preparation, review, approval, and maintenance of quality assurance plans and 
procedures. 
Support in the planning and conduct. of evaluations and assessments. 
Support in the resolution of quality problems and planning of corrective actions. 

8.1.6 Erurimnmen~afety,iandHealth Advisor 

The Team's ES&H Advisor will be on call to assist the Project ESH&QA Manager as needed. This 
may include: 

Support in the preparation, review, approval, and maintenance of environmental protection, 
health and safety, and emergency preparedness plans and procedures. 
Support in the planning and conduct of evaliiations and assessments. 
Support i n  the research and resolution of ES&H type problems and the planning and 
accomplishment of corrective or improveinent actions. 

8.2 WORK BREAKDOWN STRUCTURE 

The Project Work Breakdown. Striicture (PWBS) is shown in Figure 8-2. At the first level of the 
breakdown, it reflects the three main elements of the job. These are Phase I, Phase I1 Option I, and 
Phase I1 Option 11. In  Phase 1,'Work Element 1 .O, the ultimate product is a set of approved job 
plans, specifications, and procedures. In Phase I1 Option I, Work Element 2.0, the ultimate 
product is boxes of waste resdting from stabilizing and solidifying 1550 drums of FernaId waste 
that are certifiable and acceptable to NTS for disposal. In Phase I1 Option 11, Work Element 3.0, 
the ultimate product is boxes of waste resulting from stabilizing and solidifying an additional 300 
drums of Fernald waste that are certifiable and acceptable to NTS for disposal. 

8.3 LOGlC DIAGRAMS 

The progression of work activities and their interrelationship are shown on the logic diagrams 
shown in Figure 8-3. The logic illustrated provides the basis for project schedules and resource 
needs for accomplishing the job as required. 
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FERMCO Project 
Manager & Contracting 

Officer 

Project Support 

Ron Anderson (PDC) 

1 

I 

Operations 
(Perma-Fix) 

Ron Harvey 

Perma-Fix 
Corp. Management 

Tim Kimball - Vice President I & Project Advisor 

Crew 
(Perma-Fix) 

Mark Thomas 
Ray Gutierrez 

Randell Campbell 
Douglas Roshan 
Michael Vallejos 

Alternate 
Crew Members 

(Perma-Fi x ) 

Dan Rokisky 
Robert Turnbow 

Quality Assurance & 
ES&H Protection 

Ben Crocker (PDC) 

Jack Doyle (PDC) 
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Figure 8.1 
Project Organization Breakdown 

FERMCO Mixed Waste Stabilization Project 







8.4 DATA CONTROL 

The purpose of data control is to specify the requirements for the control of accuracy, precision, 
and completeness of data. Data control is exercised from the point of sample collection, through 
the laboratory analysis, and transmittal and validation of generated data. Data quality objectives 
(DQOs) represent a formal decision process which establishes the level of uncertainty FERMCO 
is willing to accept in analytical results derived from process data. The DQO process must strike 
a balance between time, cost, and data quality, and be initiated during project planning stages in 
order to prepare work plans that have a quantifiable degree of uncertainty. The criteria for DQOs 
are the end use of data to be collected and the cost to produce the data. DQOs are specified in the 
Sampling Plan in Appendix A. 

DQOs are used to determine data reliability needed for a project, and the analytical support levels 
(ASLs) required to provide that data reliability. The ASLs apply to all of the techniques and 
methods that contribute to the generation of analytical data. ASLs A through E are described in 
DOE-FN/EPA 200 Report, Site-wide CERCLA Qudiry Axsurclnce Project Plun (SCQ), Volume 
I. The choice of levels is based on the type of site to be investigated, the level of accuracy and 
precision required, and the intended use of the data. The following table outlines the ASLs: 
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L 

A 
Qualitative Field Analysis 

B 
Qualitative, Semi-Quantitative, 

and Quantitative Analyses 
(Siiblevel 1 or 2) 

C 
Quantitative with Fully Defined 

QA/Qc 

D 
Confirmational with Complete 

QA/QC and Reporting 

E 
Non-Standard 

TABLE 8-1 
SCQ QC Levels 

Preliminary site characterization 
Real-time monitoring of implementation 
Field screening 
Site characterization 
Evaluation of alternatives 
Engineering design 
Real-time Monitoring of implementation 
Field screening 
Risk assessment 
Site charac terizati on 
Evaluation of alternatives 
Engineering design 
Real-time Monitoring of implementation 
Risk assessment 
Vertical & horizontal extent 
Evaluation of alternatives 
Engineering design 
Evaluation of remediation results 
Risk assessment 
Evaluation of alternatives 
Engineering design . 
Vertical & horizontal extent 
Evaluation of remediation results 

8.4.1 D.ata-Quality-C.on trol-Lev.el s 

Three separate ASLs are hereby adopted for this project in accordance with the SCQ. Real-time 
testing will be performed at ASL A .  The lead acetate paper test for the sulfide reaction end point 
is a nonqiiantitative measurement using a colorimetric indicator to provide information conforming 
to RSL A criteria. The measwements of slump using ASTM methods provides numerical data 
which is compared with previously established norms for those parameters, and thus conforms to 
ASL A. The total metals analytical data generated from process feedback sampling and analysis ’ 

activities will conform to ASL level B (sublevel 1). In cases where TCLP extraction and analysis 
of process feedback samples is required, ASL C will be used. The laboratory data produced for 
proof of LDR Treatment Standard compliance and NTS waste acceptance conform to ASL C. Field 
and laboratory QC standards will be complied with to asstire that field and laboratory activities are 
consistent with the specified ASL. 
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8.4.2 Eraj~~~cl lmentat ion_and_Data . 

Project documentation will be maintained in dual storage per the requirements of NQA-1. These 
locations will include PESI’s project office near the Fernald site and PDC offices in Oak Ridge, 
Tennessee. This documen tation will include contractual records, official correspondence, 
operations logs, waste logs, sampling and analysis logs, self assessments, audits, and record of 
FERMCO product acceptance. 

8.5 SAMPLE CONTROL 

Sampling and analysis will be performed in accordance with the Sampling and Analysis PZan (SAP) 
attached as Appendix B. The plan defines samples taken for three different purposes including the 
following: 

Project Archives 

Proof of LDR Treatment Standard Compliance and NTS Waste Acceptance 
Process Feedback Analysis and Control 

During waste stabilization operations, every mixing drum of stabilized waste will be sampled for 
waste acceptance and process feedback purposes. Two separate grab samples will be collected, one 
for waste acceptance and the other for process feedback. Each of these samples will have a nominal 
volume of 500 ml. Since the stabilized waste in each mixing drum is completely mixed before the 
samples are taken, there is no need for in-depth sampling of the material in the mixing drum. The 
samples can be collected from the surface of the waste. The samples are labeled and marked, and 
their identific&ion numbers are recorded on the Operations Log Sheets as described in the Process 
Control Plan (Appendix A), the SAP (Appendix B), and the sampling and analysis procedures. 
Chain-of-Custody procedures are maintained at all times. After the samples have been documented, 
labeled and marked, they are placed in either the Process Feedback Archive or the Waste 
Acceptance Archive, as appropriate. These archives are stored in locked cabinets in the Plant 6 
Process Area until curing is complete or they are used for analytical purposes. 

As stated in the SAP, process feedback samples will first be analyzed for total metals concentration 
in the waste, and only extracted and analyzed according to the TCLP method if the total metals 
results exceed 20 times the LDR Treatment Standard. To minimize analytical costs, one drum out 
of every SO processed will be analyzed. That drum will be randoiiily selected from the Process 
Feedback Archive. 

As stated in the SAP, FERMCO Analytical will select at random a number of samples from each 
MEF in the Waste Acceptance Archive that will provide a 90 percent confidence level when 
analyzed. 

At the conclusion of the project samples will be accumulated and distributed within the white metal 
box waste forms being presented to NTS for burial. For additional details regarding sampling and 
sample control see Appendices A and B. 
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' 8.6 QUALITY ASSURANCE 

The quality assurance program for this project is intended to provide the project team, the project 
team's corporate management, and Fernald management with confidence that project objectives will 
be, are being or have been achieved. The program plan has been prepared as a project quality 
assurance plan and is contained in Appendix B of this volume. The program is designed and will 
be implemented to satisfy the requirements for quality assurance specified by FERMCO in their 
Quality Assurance Program Description (RM-0012) for quality level three. It will interface with 
and compliment the FERMCO overall project quality assurance program for mixed waste treatment 
and disposal. The project qiiali ty assurance program is also designed to implement applicable 
requirements of ASME NQA-I, EPA QAMS-00Y80, DOE Order 5700.6C, and 10 CFR 830.120. 

The project quality assurance program will be implemented by the project team with roles and 
responsibilities as described in the plan. Implementation will be in accordance with plans and 
procedures that are contained in Volumes I (this volume) and II of the Perma-Fix Fernald Mixed 
Waste Stabilization Project Plans and Procedures. 

. .  
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PROCESS CONTROL PLAN 

1.0 INTRODUCTION 

This Process Control Plan (PCP) describes how the mixed waste stabilization pr&ss will be 
controlled to ensure that the final waste forms produced will meet the Waste Acceptance 
Criteria (WAC) of Nevada Test Site. Waste acceptance at NTS involves making sure that all 
treated waste is free of drainable water, no longer exhibits the toxicity characteristic, and has 
a documentary "pedigree" that provides waste traceability, and demonstrates a high level of 
process and quality control. The following discussion describes how the process is controlled 
and how documentation is performed for each container of waste received for treatment. 

2.0 PRODUCIION PROCESS CONTROL 

Activities associated with mixed waste stabilization will be monitored and necessary 
corrective actions will be taken to ensure that activities are proceeding according to the 
FEMP Mixed Waste Stabilization Project Plan and the Project-Specific Work Plan. 
Implementation of process control involves two major activities. The frrst is measuring the 
results of the controlled treatment activities. The second is identifymg deviations from 
planned performance (Le., out of control condition) and taking actions to make necessary 
corrections. More specifically, process control for waste stabilization in this project consists 
Of: 

Developing waste-specific design treatment recipes. 
Planning process operational actions and desired results. 
Measuring the results of process operations while the planned actions are being carried 
out. 
Comparing these actual results with planned results. 
Planning and implementing changes in process operations that will bring actual results 
closer to desired results. 

There are four interrelated critical aspects of process control which are integral to the 
production of treated waste forms that are acceptable to NTS: 

Real-time testing 
Feedback sampling and analysis 

Bench scale treatment recipe development 

Waste acceptance sampling and analysis 

2.1 Process Control Based UDon Bench Scale Treatment ReciDe Development 

The mixed waste stabilization process operates on a reagentdemand basis, but initial dosages 
of reagents must be established in order to ensure an efficient work flow during waste 
processing. In order to determine in advance the approximate ragent dosages to be used in 



full-scale treatment operations, bench scale recipe development tests are performed on each 
of the five waste categoriestype of waste to be treated. The bench d e  test results 
determine the amount of ferrous sulfate needed for barium and chromium stabilization and 
the demand for the sodium sulfide stabilization reagent. The initial dose of each reagent, the 
mixing and reaction times, and the physical characteristics of the waste before and after 
treatment are determined during the bench-scale tests. The calculated initial dose of each 
reagent, the raw waste profile, and the performance specifications to be met by the treatment 
are determined and written on a Design Recipe Notice, which is posted at each operator 
station. A copy of the Design Recipe Notice is provided as Attachment A of this Process 
Control Plan. This Design Recipe Notice officially communicates design recipe information 
to the operators, and provides them with readily accessible process control guidance. In full- 
Scale treatment the initial doses of each reagent are added to the waste mixture at 
approximately 100 percent of the amount established by bench scale testing. Additional 
small, incremental doses of each stabilization reagent may be needed to completely satisfy 
the posted Performance Specifications for some waste batches. These additional doses are 
added until the Performance Specifications established in the design recipe have been met or 
exceeded. The sulfide demand of the waste has been satisfied when testing with lead-acetate 
paper produces a color intensity value (CN) equal to or greater than the Performance 
Specification posted in the Design Recipe Notice. Lead acetate paper reacts with residual 
free sulfide in the waste to produce a stain varying in color intensity from beige to black. A 
slight residual of free sulfide is the established end point of the sulfide stabilization reaction. 

The initial dosages of pozzolanic solidification reagents to be added to each full-scale waste 
batch are also based upon the bench scale test results. The initial pozzolan doses are 
calculated on a mass balance basis from dosages determined during the bench d e  test 
program. The Design Recipe Notice previously described is also used to communicate the 
initial pozzolan dose requirements to the operators. In full-scale operation, the initial 
dosages of each pozzolan are added by the operator and thoroughly mixed. Then the 
operator observes and adjusts the water content, color, and texture of the treated waste to 
match the Performance Specifications posted on the Design Recipe Notice. Samples of 
mixed waste will be collected from the mixing drum, as necessary, and tested for slump, by 
methods consistent with ASTM Method C-143-78. Test methods are included in Process 
Operating Procedure (POP)-2.10 of the Volume II Procedure Manual. The acceptable range 
of slump test results will be determined during the bench-scale test program, and specified as 
Performance Specifications in the Design Recipe Notice. If the operator's evaluations 
indicate a need for more pozzolans, they will be added incrementally until the Design Recipe 
has been met or exceeded, and the waste exhibits compliance with the established 
Performance Specifications. If additional water is needed, it will be added to the batch from 
a water holding drum located close to the mixers. This drum will be replenished by 
pumping water to it from the contaminated water holding tank. 

After all performance specifications have been met, the treated waste will be decanted from 
the mixing container into a White Metal Box (WMB) and allowed to set and cure. During 
the curing period, the waste will be observed to ensure that setting and curing are proceeding 
as expected. If the batch fails to set properly, additional pozzolans will be added directly to 
the WMB and mixed into the waste with hand-held mixers. 
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If operating experience indicates that adjustments to the Design Recipe are needed to ensure 
NTS acceptability of the treated waste form, additional bench Scale tests will be performed, 
as necessary. These tests will establish a new Design Recipe and Performance 
Specifications, which will be posted, at each operator work station, as a replacement for the 
previous design recipe information. 

2.2 Process Control Based UDon Real-Time Testing 

Real-time testing is employed by the Mix Unit Operators to confirm that full-scale treatment 
operations conform to the Performance Specifications of the Design Recipe. The objectives 
of real-time testing during treatment are: 

To measure pH and provide a base of information for adjusting pH with added reagents. 

To detect sulfide reaction end points and verify that the sulfide reaction has reached 
completion before proceeding with addition of pozzolans. 

To provide real-time feedback as to whether the operators are complying with the Design 
Recipe and that Performance Specifications are being met. 

To detect sulfide reaction endpoints, the operator ensures that the waste has been mixed 
sufficiently to homogenize a l l  waste materials in the drum, and to completely disperse and 
react all  metallic constituents with the added sulfide. Then he exposes a strip of lead acetate 
test paper to the waste and observes the intensity of the brown stain produced by reaction of 
the lead acetate with unreacted sulfide. A color intensity comparison chart is posted at each 
mixer location for the operator to use in evaluating his lead acetate paper test results against 
the color intensity value (CIV) required by the Performance Specifications. If the CIV is 
less than the acceptable range, more sodium sulfide reagent will be added and thoroughly 
mixed, and the lead acetate paper test will be performed again. This process will continue 
until the lead acetate test produces a stain within a CIV in the acceptable range. Only then 
will the operator proceed to the next treatment step, addition of pozzolans. 

In-process quality control tests for compliance with the waste solidification performance 
specifications of the Design Recipe are made in real-time on samples collected from the batch 
being mixed. After the lead acetate test has shown the sulfide reaction to be complete, the 
design initial dose of pozzolans will be added to the waste in the mixing drum, and 
thoroughly mixed to homogenize the treated waste and uniformly blend in the pozzolans. 
Then the operator will observe and evaluate color, texture, homogeneity and stiffness of the 
mixture, and take appropriate action to ensure consistent performance from batch to batch. 
When he judges the waste treatment process to be complete, he may choose to check a 
sample of the waste for slump by a field test method consistent with ASTM Method C-143- 
78. At a minimum, one slump test per White Metal Box (one for every 5 miXing drums) will 
be performed. The slump test will be the primary real-time test method for evaluating 
solidification-treated waste against the Performance Specifications associated with the Design 
Recipe. 
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All real-time tests will be performed using field instrumentation and methods, so no testing at 
off-site laboratories will be required. Field test results will be recorded on the Operations 
Log Sheet, included in POP-2.15 in Section 2.0 of the Volume II Procedures Manual. 

2.3 Process Control Based UDon Feedback SamDlinP and Analvsis 

To protect against the possibility that variable incoming waste characteristics could cause 
variability in the success of treatment, feedback sampling and analysis will also be 
performed. Sampling for process feedback purposes will be performed and recorded as 
described in the Sampling and Analysis Plan (Appendix B) of this Volume I Work Plan. A 
grab sample will be collected from each mixing drum of stabilized waste immediately before 
the drum is emptied into a WMB. All grab process feedback samples collected will be 
placed in a Process Feedback Archive, in a locked storage cabinet in the process area. For 
large MEF Number waste classifications, the waste population will be divided into 50 drum 
increments. A single sample will be selected at random from each 50 drum increment of 
samples and analyzed for the eight RCRA metals on a total metals basis. For MEFs that 
include less than 50 drums, only one process feedback sample will be analyzed. If any of 
the metals measured are reported at 20 times the Regulatory Levels listed in 40 CFR 261.24, 
the sample will be subjected to the TCLP extraction procedure and RCRA metals analysis of 
the extract. If the sample fails to meet the Regulatory Levels, we will assume that waste 
characteristics have deviated sufficiently to nullify the Design Recipe. In this event, the 
analytical data, the laboratory quality assurance information, and the Operations Log Sheets 
will be reviewed. If the data is valid, all 50 drum equivalents of waste will be scheduled for 
reprocessing, and further waste treatment operations will be halted until a bench scale test is 
performed to optimize the Design Recipe. 

If early feedback analyses show consistent adequacy of the design recipe, the size of the 
feedback sampling increments will be increased from 50 to 100 drums, to reduce analytical 
costs. The sample ID number, the Mixing Drum ID Number, and the Waste Group Number 
will be recorded on the Operations Log Sheet along with the real-time test data recorded by 
the operator. This same information plus the date, time, sample container size and materials, 
and the identity of the sampler and all  other persons having custody of the sample will be 
recorded on a Chain-of-Custody Form. The samples and their completed Chain-of-Custody 
Forms will be placed in a locked cabinet, under the custody of the Process Supervisor, until 
setting and initial curing have taken place (24 to 48 hours). A designated FERMCO team 
member will collect the cured samples from the Process Supervisor, completing the Chain-of- 
Custody Form to document the transfer, and maintain unbroken chain of custody for each 
sample. 
The analytical laboratory will perform the requested analyses. The analysis data reported 
back to the Project Office will be used to evaluate whether the Design Recipe is continuing 
to produce treated wastes acceptable for shipment to NTS for final disposal. 

The designated FERMCO team member will deliver the samples to the laboratory. 
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2.4 Waste AcceDtance SamDling and Analvsis 

Waste acceptance sampling and analysis is performed in order to provide high-accuracy 
analytical data to demonstrate the acceptability of the treatd waste form to NTS . Grab 
samples are collected from each mixing drum batch after the pozzolanic solidification 
reagents have been added and thoroughly mixed, but before the treated waste is decanted into 
a WMB. Grab samples representative of each Mixing Drum decanted will be collected, 
packaged, labeled and allowed to set and cure as described above for the feedback samples. 
All waste acceptance grab samples will be placed in the Waste Acceptance Archive in a 
locked cabinet in the process area. 

Sample tracking and integrity are of critical importance to the success of this project and the 
acceptability of the treated waste product at NTS. Custody of samples will be documented 
and transferred as described above for the feedback samples. When all of the waste in a 
particular MEF number grouping has been treated, FERMCO will select at random a 
quantity of samples statistically representative of the 90 percent confidence level, and provide 
these samples to a qualified analytical laboratory for TCLP extraction. This data will be 
used to determine whether the finished wastes are acceptable for shipment to NTS for final 
disposal. 

3.0 PROCESS UNIT CONTROL 

The control logic for this project is based upon the concept of key area control. Although it 
is impractical to attempt to control every single operating variable and condition, a practical 
solution is to tightly control the process variables that are truly essential to meeting the 
ultimate goal, which is production of treated waste forms acceptable to NTS. Key area 
control involves the selection and control of process variables that are critical to process 
success. This Work Plan calls for simultaneous conduct of all process operations in terms of 
process units; therefore the key areas listed below are established based on the process units 
identified in the Process Description of Section 4.3 of the Work Plan. 

A - Waste Preparation 
B - Debris Sorting and Size Reduction 
C - Chemical Stabilization 
D - Solidification 
E - Decanting and Curing 
F - Reagent Makeup 
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For each of these key areas, operational tasks, critical process variables and methods of 
controlling these variables are presented in the following subsections. Each of these process 
units are shown in Figure 3-1, the Block Flow Diagram for the Mixed Waste Stabilization 
Project. The Equipment Layout Diagram for the Project Area is shown in Figure 3-2. 

3.1 Waste PreDaration 

The process unit designated by the letter "A" in Figure 3-1 involves physical preparation of 
the waste to enter the chemical treatment process. In order for waste to be chemically 
treated in downstream processes, the following tasks must be performed. 

Task 1 - Transport, Handling, Receipt, and Staging of Incoming Waste Containers 
Task 2 - Deheading of Drums and Inspection of Contents 
Task 3 - Removal of Free Water Layers 
Task 4 - Unstacking of Inner Concentric Containers 
Task 5 - Screening of Waste to Remove Macro Solids 
Task 6 - Adjustment of Solid/Liquid Ratio and Provision of Freeboard in the Mixing Drums 
Task 7 - Cleaning of Original Containers and Staging for Return to FERMCO 

Raw waste, shredded material, and potable water enter this process unit, and mixing drums 
of prepared waste, RCRA empty (original) drums, macro solids and contaminated water 
leave this unit. 

3.1.1 Task 1 - Transport, Handling, Receipt and Staging of Incoming Waste Containers 

All deliveries of raw waste to the project site will be performed by FERMCO personnel 
using FERMCO equipment. A designated member of the Perma-Fix Team will observe and 
assist the FERMCO delivery personnel. The Perma-Fix T& member will log in the 
containers on the Operations Log Sheet, and stage the delivered containers according to their 
MEF Numbers. Incoming waste containers will be staged on pallets in the area designated 
for that purpose in the Equipment Layout Drawing, Figure 3.2. All handling and transport 
of drums in Task 1 will be on pallets lifted and Carried by fork lift trucks. When waste 
containers are removed from the staging area, a fork-lift will carry a single pallet of waste 
containers to the Drum Deheading and Inspection Station. 

3.1.2 Task 2 - Deheadhg of Drums and Inspection of Contents 

When a pallet of drums is brought to the Drum Deheading and Inspection Station, the 
operators will observe the identification numbers of each container on the pallet, and record 
its MEF identification number, container inventory number, and size on the Operations Log 
Sheet. The fork-lift will be used to position the pallet of containers inside the zone of 
influence of dust/fume collection system intakes. Operators will consult the Real-Time 
Radiography Log, as necessary to identify drums which contain multiple concentric 
containers. Operators will use either manual speed wrenches or air-driven speed wrenches to 
loosen lid retention ring bolts, so the lids can be removed. For containers too corroded to be 
opened in this manner, the drum head will be punched with a non-sparking tool, and the 
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drum headspace will be checked with an LEL (lower explosive limit) meter. If a reading 
less than 10 percent of the LEL is detected, the head will be removed with an electric 
powered cutter. If an reading greater than 10 percent of the LEL is dectected, the drum 
will be allowed to equilibrate with the atmosphere and the LEL will be checked again. The 
drum cutter will not be used on a drum until the LEL in the drum headspace is less than 10 
percent. These operations will be performed one container at a time. Any dusts or fumes 
emitted from the drums during deheading will be induced into the negative pressure 
collection system intake by a sweep air flow. This sweep of air will carry dust/fumes away 
from the operators. 

The following data and observations associated with the drum deheading and inspection task 
will be recorded on the Operations Log Sheet. 

Original Container Inventory Number 
MEF Number 
Date/Time of Deheading and Inspection (Beginning and Ending) 
Outer Container Size 
RTR Observation Notes 
Inner Container Size 
LEL Meter Reading (if drum is punched and cut) 
Number of Empty Containers Transferred to the FERMCO Staging Area 

Waste within each MEF Number will be grouped to produce a volume that will fill a WMB 
to the desired level after treatment (approximately 4 to 5 drums are required to fill one 
WMB). This waste grouping is called a Compatible Waste Grouping (CWG), and is given a 
CWG Number, which will be recorded on the Operations Log Sheet. If CWGs are properly 
sized, all of the treated waste from one CWG should be eventually contained in a single 
WMB. However, at this' stage of the process, the WMB Identification Number is not 
known. The CWG Number is used to keep all containers in the group together as they go 
through downstream treatment process steps. An example of the Operations Log Sheet is 
included as Attachment B of this Process Control Plan, and in POP-2-15 in Section 2.0 of 
the Volume II Procedures. 

Each drum of waste in a CWG will have its own Operations Log Sheet. The Operations Log 
Sheet travels from one work station to the next as the waste proceeds through the treatment 
process. In this way, the Operations Log Sheet describes all observations, test results and 
performance measurements associated with waste from a specific original container, and 
traces it to a specific WMB. The log is also used to document all transfers of waste from 
one container to another, by providing a record of each container's inventory number. In 
this way, a single document provides traceability from the original container to the WMB 
shipped for disposal at NTS. At the conclusion of the drum deheading and inspection task, 
the Operations Log Sheet is packaged in a plastic sleeve, and accompanies the container to 
the next activity. 
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3.1.3 Task 3 - Removal of Free Water Layers 

The presence of too much water has the potential to increase overall project costs while 
interfering with setting and curing of the waste after pozzolan addition. Experience with 
similar wastes has shown that removal of free water layers from the waste is a necessary step 
in making sure that waste entering the treatment process does not contain too much water. 
Water contained in the interstitial spaces of the waste matrix can be completely consumed in 
hydration of pozzolans. 

Each container will be inspected to determine if a free water layer is present. In order to 
gain control of water content, free water layers encountered during drum deheading and 
inspection will be bailed with buckets into a separate 55-gallon drum where solids will be 
allowed to settle out. Then, the clarified water will be pumped out of the settling drum and 
into the contaminated water holding tank, using an suction-screened, air-driven double . 
diaphragm pump and transfer hose. The transfer hose will be suspended and draped from 
the building rafters, to prevent the hose from becoming a tripping hazard or an impediment 
to fork-lift movement. For drums or overpacks containing multiple concentric containers, 
each container will be checked for free water layers after deheading, and any free water 
encountered will be removed in the same manner. Once per day, accumulated sludge on the 
bottom of the settling drum will be removed and combined with compatible waste entering 
the treatment process. 

, 

The amount, if any, of free water removed from each container will be recorded on the 
Operations Log Sheet. The Operations Log Sheet will accompany the waste to the next 
stage of processing. 

3.1.4 Task 4 - Unstacking of Inner Concentric Containers 

When multiple concentric containers are found within a drum or overpack, the operators will 
attempt to separate the containers from the waste by unstacking containers one at a time. An 
existing jib crane will be used for lifting, along with a lifting strap rated for at least 1,200 
pounds. The strap will be of the type that hooks under the rim of the drum or container. 
Most concentric containers will be lifted out before they are deheaded. Before attempting to 
lift an open container using this method, a wooden 2 x 4 brace will be positioned across the 
mouth of the container to prevent collapse during lifting. Some containers may break into 
two pieces during the lifting process. In these situations, the piece of the container and lid 
that comes away during the lift will be cleaned to RCRA empty status and handled and 
staged in all ways the same as intact empty containers. The portion of the container that 
remains in the drum or overpack will remain with the waste until it is separated or shredded 
in a later processing step. This unstacking procedure will be repeated, to the extent possible, 
for all concentric containers inside a drum or overpack. 

The number of concentric inner containers removed from the original outer container will be 
recorded on the Operations Log Sheet. Broken pieces of containers will be counted as whole 
containers on the Log Sheet. The Operations Log Sheet will move with the waste to the next 
stage of the process. 
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3.1.5 Task 5 - Screening of Waste to Remove Macro Solids 

To ensure successful mixing using the Perma-Fix mix units, it will be necessary to remove 
all macro solids that will not pass through a 2-inch bar screen. A specially designed screen 
hopper will be used to separate macro solids from the waste. After drums or overpacks have 
been deheaded, inspected and unstacked, as necessary, they will be transported from the 
Deheading and Inspection Station to the Screen Hopper using a fork-lift equipped with a 
hydraulic container grapplehotator attachment. The fork-lift driver will lift the drum or 
container and position it over the Screen Hopper, and then he will rotate it to release its 
contents onto the bar screen. He will then return the empty container to the floor where it 
can be subsequently cleaned to meet RCRA empty container requirements. Another operator 
on a catwalk around the perimeter of the Screen Hopper will use poles and extended-handle 
box cutters to release any waste materials that may be trapped in the macro solids or drum 
liners retained on the bar screen. Using a hose spray, the operator on the catwalk will 
moisten all macro solids on the screen, and then he will rake the retained debris through a 
slide gate onto a chute leading to the macro solids sorting table. He will take shelter behind 
a reinforced steel partition or he will return to floor level before the next container is lifted 
and dumped. 

Screened waste will drop to the bottom of the Screen Hopper and be dispensed into a heavy 
duty 55-gallon mixing drum (DOT 17-C, UN-lA2X485 or equivalent). A 12-inch diameter 
guillotine gate valve will be used to control the dispensing of waste into the mixing drum. A 
sliding door in the side of the hopper, underneath the screen can be used by the operator to 
dislodge any waste that fails to .move through the hopper and gate valve by gravity. 

Water mists and dust collector intakes will be positioned at the top of the Screen Hopper and 
at the screened waste dispensing station at the bottom of the hopper, for control of dust in 
these areas. These sprays will be turned on immediately before dumping or dispensing 
operations, and will be turned off immediately after the conclusion of these activities. 

Removal of macro solids is a task that is critical to production of treated waste acceptable to 
NTS - 
The following data and observations associated with the screening of macro solids from the 
waste will be recorded on the Operations Log Sheet. 

Date/Time of Screening (Beginning and Ending) 
Original Container Inventory Number 
Estimated Waste Volume Entering the Screen 
Estimated Waste Volume after Macro Solids Removal 
Mixing Drum ID Number 

The Operations Log Sheet will accompany the waste to the next stage of the process. 
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3.1.6 Task 6 - Adjustment of SolWLiquid Ratio and Provision of Freeboard in the 
Mixing Drums 

After macro solids have been removed from the waste, the waste must be dispensed into 
mixing drums as previously described. In dispensing waste into the mixing drum, the 
operator will exercise care to leave a pre-determined amount of freeboard (empty space) at 
the top of the drum. This empty space will be filled with, water and reagents, and possibly 
shredded solids later in the treatment process. After the waste has been dispensed, the 
operator will add water as necessary to ensure that the waste is wet, but not enough to 
establish a free water layer above the solids. The water added to the mixing drums will be 
pumped from the contaminated water storage tank into the drum at the screened waste 
dispensing station by way of an airdriven double diaphragm pump and a pipe/hose transfer 
line. The hard pipe sections of the transfer line will be suspended from the building rafters 
to eliminate tripping hazards and impediments to fork-lift movement. A drop hose at the 
discharge end will provide freedom of movement for the operators. 

A fork-lift operator will pick up each prepared waste mixing drum and move it to the next 
stage of the treatment process; either the macro solids shredding operation or directly to the 
Perma-Fix Mix Unit. The fork-lift used for this purpose must have a properly sized and 
adjusted drum grapple attachment. 

For each mixing drum filled, the operator will record on the Operations Log Sheet the 
freeboard level and the estimated volume of water added in adjusting the solid/liquid ratio. 
The Operations Log Sheet will accompany the waste to the next stage of the process. 

3.1.7 Task 7 - Cleaning of Original Containers and Staging for Return to FERMCO 

Original waste drums emptied during the deheading and screening processes, whether intact 
or in pieces, must meet the definition of empty containers established by RCRA, 40 CFR 
261.7. Operators will scrape out the drums into mixing drums as appropriate to render the 
original containers RCRA empty. If necessary, drums will be rinsed with reuse water from 
the Contaminated Water Holding Tank. Rinse water will be collected and reused 
immediately in adjusting SolidLiquid Ratio in Task 6, or will be pumped back to the 
Contaminated Water Holding Tank. 

The number of concentric inner and outer containers recovered in the screening process, and 
transferred to the empty container storage area will be recorded on the Operations Log Sheet. 
Broken pieces of containers will be counted as whole containers on the Log Sheet. The 
Operations Log Sheet will move with the waste to the next stage of the process. 
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3.2 Macro Solids Sorting and Size'Reduction 

The process unit designated by the letter "B" in Figure 3-1 involves sorting of macro solids 
for process compatibility, size reduction and recombination of compatible shredded solids 
with prepared waste. In order for waste and solids to be chemically treated in downstream 
processes, the following tasks must be performed. 

Task 8 - Sorting of Macro Solids 
Task 9 - Size Reduction of Macro Solids 
Task 10 - Reprocasing of Waste Monoliths that Failed Waste Acceptance Tests 

Macro Solids and failed monoliths for reprocessing enter this process unit, and shredded 
material and unshreddable macro solids leave this unit. All of these tasks are critical to the 
successful treatment of waste to meet the WAC of NTS. 

3.2.1 Task 8 - Sorting of Macro Solids 

Macro solids retained by the bar screen is manually raked down a chute onto the Macro 
Solids Sorting Table by an operator working on an access catwalk near the top of the Screen 
Hopper. Another operator at the sorting table separates macro solids into three categories: 

Process Incompatible Macro Solids 
Shreddable Compatible Macro Solids 
Unshreddable Compatible Macro Solids 

For macro solids to be compatible with the downstream treatment process, they must be 
inorganic or a solid plastic, and must not contain materials included in the Prohibited 
Materials List established in the FERMCO procedure for contaminated trash (PT-OOO9). A 
copy of the Prohibited Materials List will be posted at the Macro Solids Sorting Table. Such 
things as animal carcasses, soft tars, petroleum greases, aerosol cans, batteries, and 
containers of solvent are included in the Prohibited Materials List. These materials cannot 
be adequately treated by the stabilization process, and therefore must be segregated for 
alternative disposal. Also, some of the designated waste streams may have significant 
amounts of elemental lead, in the form of lead flashing. Processing large quantities of 
elemental lead through the stabilization process, increases the level of risk that a grab sample 
containing a large piece of elemental lead could fail the TCLP analysis, even though the 
waste that contains it has been properly stabilized. The operator working at the Macro 
Solids Sorting Table will remove any elemental lead and other prohibited materials and sort 
them into separate 55-gallon drums designated for these materials. When full, each 
incompatible material drum will be taken to a designated drum staging area to await pick up 
by FERMCO. Lead flashing will be given a surface Mse and will be kept separate from 
other process incompatible solids. The decontaminated lead flashing should be suitable for 
recycle by FERMCO. 

Process compatible macro solids will be further sorted into shreddable and unshreddable 
portions. Any macros solids that are unshreddable due to physical strength or geometry will 
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be separated, surface decontaminated on the sorting table, decontamination certified and 
placed in a designated container. At the present time structural steel appears to be the only 
macro solid that would be unshreddable. When full, the unshreddable solids container will 
be carried by fork-lift to the Decanting and Curing Area where the decontaminated solids 
will be sunk into the treated waste before it sets. 

Shreddable macro solids will be raked into another 55-gallon drum designated for that 
purpose and staged for size reduction. 

The following data and observations associated with the sorting of macro solids will be 
recorded on the Operations Log Sheet. 

Date/Time of Receipt of Screened Solids 
Estimated Volume and Description,of Unshreddable Macro Solids 
Estimated Volume and Description of Shreddable Macro Solids 
Destination of Unshreddable Macro Solids 

The Operations Log Sheet will accompany the waste to the next stage of the process. 

3.2.2 Task 9 - Size Reduction of Macro Solids 

Size reduction of shreddable process compatible macro solids will be performed using an 
adequately sized and powered knife shredder. This unit is a low-speed shredder which can 
reduce macro solids to minus two inches. A 55-gallon drum containing shreddable macro 
solids from the sorting table will be lifted and dumped into the Shredder Feed Hopper using 
a fork-lift equipped with a hydraulic drum rotator. 

Quantities of shreddable macro solids consistent with the available space in the prepared 
waste drums and the Design Recipe will be batched through the shredder and recombined 
with the prepared waste in the mixing drums. Shredded solids will be handled by one of two 
processing options. In Option 1, .the mixing drum with its prepared waste will be placed 
under the shredder to receive the batch of shredded solids from the shredder discharge. 
Then the drum will be moved to one of the Perma-Fix Mix Units for concurrent treatment of 
the prepared waste and the shredded solids. In Option 2, shredded solids will be caught in 
an empty drum, and then carried to one of the Mix Unit locations, where it will be added by 
hand to the waste being treated. The following data and observations associated with the 
shredding of macro solids will be recorded on the Operations Log Sheet. 

Volume of Shredded Solids Added to the Mixing Drum 
Ending Datemime of Solids Shredding and Transfer 

The Operations Log Sheet will accompany the waste to the next stage of the process. 
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3.2.3 Task 10 - Reprocessing of Waste Monoliths That Fail Waste Acceptance Tests 

If WAC testing of treated wastes results in some monoliths being rejected for disposal at 
NTS, these monoliths will be broken into manageable pieces, placed in a 55-gallon drum on 
a fork-lift drum rotator, and dumped into the shredder. The shredder is the point where 
treated waste that fails NTS WAC will re-enter the process to be treated again. Due to the 
low strength design of the treated monoliths, they should be easily size reduced in this dual- 
purpose shredder. 

The following data and observations associated with the reprocessing of rejected monoliths in 
the shredder will be recorded on the Operations Log Sheet. 

Is This Waste Being Reprocessed after WAC Failure ? (Yes/No) 

The Operations Log Sheet will accompany the waste to the next stage of the process. 

3.3 Chemical Stabilization 

The process unit designated by the letter "C" in Figure 3-1 involves chemical precipitation of 
heavy metals and radionuclides using prescribed doses of stabilization reagents, based on the 
Design Recipe determined in the bench-scale optimization test program. In order to ensure 
that treated waste meets the WAC of NTS, it is necessary to accomplish the following tasks. 

Task 11 - Slurrying, Homogenizing, and Pretreatment of Waste/Solids 
Task 12 - Sodium Sulfide Treatment Step 
Task 13 - Testing and Evaluation 

Mixing drums containing prepared waste, or prepared waste plus shredded solids, enter the 
Stabilization Treatment Area and are placed under the mixer. Prepared charges of the 
prescribed stabilization reagents also enter this process unit. When stabilization treatment is 
complete, the mixing drum remains under the mixer while solidification treatment takes 
place, or is moved to a soaking area where reactions and off-gassing of ammonia are 
completed. 

3.3.1 Task 11 - Slurrying, Homogenizing and Pretreatment of Waste/Solids 

Mixing drums entering the Stabilization Treatment Area will have been prepared in previous 
processing steps as described above. The Solid/Liquid Ratio will be properly adjusted, the 
appropriate amount of freeboard provided, and shredded debris in measured amounts 
included, as appropriate. The fork-lift driver will transport the mixing drum into the 
Stabilization Treatment Area and place it underneath one of the mixers, and then back out 
and resume other transfer operations. 

The mix unit operator will manipulate the hydraulic controls of the mixer to insert the 
impeller shaft completely into the drum and then mix the drum's contents until completely 
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homogeneous. While mixing, the operator will manually pivot the mixer and move the 
hydraulic support arm inoand out to ensure that all waste in the mixing drum is completely 
homogenized. The operator can tell when homogeneity has been achieved by the smoothness 
of mixer operation and the reduced effort necessary to pivot the mixer head. 

For some wastes, a downward pH adjustment and chromium reduction step may be required. 
In these situations, the Design Recipe will specify the target pH, the pH adjustment reagent, 
and the amount of ferrous sulfate to be added for chromium reduction. Wastes containing 
high concentrations of barium will also be treated with ferrous sulfate. The most likely 
acidic reagent for decreasing pH will be dry sodium bisulfate, which produces sulfuric acid 
when dissolved in water. For safety of handling, sodium bisulfate will be added in dry form 
directly to the slurried waste in the mixing drum. Minimum mixing time will also be 
specified. 

For some wastes, an upward pH adjustment step and an extended soaking period may be 
necessary, to allow degassing of ammonia. In these situations, the base will be added at the 
end of the homogenizing step. If an overnight soak is required, the homogenized and pH- 
adjusted drum will be moved to a ventilated soaking area. After the prescribed amount of 
time, each soaked waste drum will be returned to the Mix Unit for dosing of any additional 
reagents. 

If manual additions of shredded solids are to be made, the operator will stop the mixer, 
withdraw it from the waste and place the shredded solids on the surface of the homogenized 
waste. He will then use the hydraulic controls to push the shredded solids down into the . 
drum with the mixer impeller. Then, he will perform mixing again until the wastehlids 
mixture has been homogenized again. 

The following data and observations associated with the slurrying and homogenizing of 
wastes in Mixing Drums will be recorded on the Operations Log Sheet. 

Mixing Drum ID Number 
Initial Conditions of the Waste (color, texture, pH) 

The following data and observations associated with the bariumkhromium stabilization step 
will be recorded on the Operations Log Sheet. 

Date/Time of the Chromium Reduction Step (Beginning and Ending) 
Identity, Strength and Amount of pH Adjustment Reagents Used 
Identity, Strength and Amount of Reducing Reagent Used 
Final pH of the Pretreated Waste . , , 

Reaction (Soak) Period (hours/minutes) 
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The following data and observations associated with the pH Adjustment/Ammonia Off- 
gassing Step will be recorded on the Operations Log Sheet? 

Identity, Strength and Amount of pH Re-adjustment Reagents Used 
Mixing Time (minutes) 
Reaction (Soak) Period (hourdminutes) 
Waste Conditions at the End of the Pretreatment Step (color, texture, pH) 

The Operations Log Sheet will accompany the waste to the next stage of the process. 

3.3.2 Task 12 - Sodium Sulfide Treatment Step 

When the waste/solids mixture has been thoroughly homogenized, the prescribed charges of 
stabilization reagents (probably sodium sulfide only) will be added based upon the Design 
Recipe determined in the bench-scale optimization program. The initial dosages and the 
performance specifications of the Design Recipe will be posted at each mixer location, so the 
mix unit operator will not have to trust his memory for this information. The mix unit 
operator or his helper will add the prepared reagent charges while the mixer is rotating, to 
ensure a rapid dispersion of the reagent throughout the waste mass. He will continue to mix 
the waste until color, texture and consistency of the waste is uniform, and then he will mix 
for at least 1 minute more, to ensure that reactions have been completed. 

The following data and observations associated with the sodium sulfide treatment step in 
mixing drums will be recorded on the Operations Log Sheet. 

Initial Waste Conditions (color, texture, pH) 
Concentration of Sodium Sulfide Solution (wt. %) 
Initial Volume of Sodium Sulfide Solution Added (gallons) 
Volume of Subsequent Doses of Sodium Sulfide Added 
Mixing Time (minutes) and Mixer Speed (High, Medium or Low) 

The Operations Log Sheet will accompgny the waste to the next stage of the process. 

3.3.3 Task 13 - Testing and Evaluation 

The operator will test the sodium-sulfide treated waste using lead acetate paper to determine 
whether a sufficient residual of unrated sulfide remains after reaction. If the residual is 
inadequate, additional sodium sulfide will be added and thoroughly mixed, and the lead 
acetate paper test will be repeated. This procedure will be repeated until the lead acetate 
paper test. yields a result that is within the color intensity value (CN) range prescribed. A 
color intensity comparison chart will be posted at each mixer location to aid the operator in 
evaluating the results of lead acetate paper tests. A copy of the comparison chart is attached 
to POP-2.5 in Section 2.0 of the Volume II Procedures Manual. For each incremental 
addition of sodium sulfide, the amount added, the mixing time and speed, and the C N  result 
will be recorded on the Operations Log Sheet. 
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The following data and observations associated with real-time testing of wastes undergoing 
chemical stabilization in mixing drums will be recorded on the Operations Log Sheet. 

Amount of Sodium Sulfide Solution Added With Each Dose, 
Lead Acetate Paper Test Result (CIV) After Each Dose 
Mixing Times and Speeds After Each Sodium Sulfide Dose 

The Operations Log Sheet will accompany the waste to the next stage of the process. 

3.4 Solidification Treatment 

The process unit designated by the letter "D" in Figure 3-1 involves addition of a prescribed 
dosage of pozzolanic solidification reagents, based on the Design Recipe determined in the 
bench-scale optimization test program. In order to ensure that treated waste meets the WAC 
of NTS, it is necessary to accomplish the following tasks. 

Task 14 - Additions of Solidification Reagents 
Task 15 - Testing and Evaluation 

The mixing drum that has already been treated with stabilization reagents to the sulfide 
reaction end point, will remain under the same mixer, while pozzolanic solidification 
reagents are added and thoroughly mixed. All of these tasks are important to the successful 
treatment of waste to meet the WAC of NTS. 

3.4.1 Task 14 - Additions of Solidification Reagents 

After the waste/solids mixture in the mixing drum has been completely reacted with sodium 
sulfide and the prescribed reaction end point has been reached, the operator will begin 
solidification treatment while the mixing drum is still under the mixer. The operator will 
add the prescribed initial dose of pozzolans and thoroughly mix the waste and reagent until 
homogeneity has been achieved. If real-time testing and evaluations by the operator indicate 
that more pozzolan is needed, the operator will add it and thoroughly mix it with the waste. 
This process will continue until the operator judges the treated waste to be completely 
treated, and likely based on operating experience to set and cure properly. If more water is 
needed, the operator will add it as appropriate. When the pozzolan reactions are complete, 
the operator will hydriiulically lift the mixer impeller out of the drum, and wipe the shaft and 
impeller blades with a plastic spatula to remove adhering waste/solids. Then the fork-lift 
driver will grab the drum with the hydraulic rotator, and move the drum to the Decanting 
and Curing Area where it will be decanted into a White Metal Box (WMB). 

If the waste in the WMB has not set within 48 hours, the waste will be evaluated to 
determine its stiffness and probability of setting with additional time. If the waste is 
becoming stiff, more setting and curing time will be provided. If the waste remains fluid, 
additional pozzolans will be added directly to the WMB and mixed with hand held mixers. 
If headspace in the WMB is insufficient to provide room for the additional pozzolans, some 

procesS Control plan 18 



of the waste will be manually bailed back into a 55-gallon mixing drum, to make room in the 
WMB. The waste in the 55-gallon drum will be taken back to the mix unit and treated with 
more pozzolan, and this waste will be decanted into another WMB. The crew working at the 
decant station will be notified to reduce the number of drums in a compatible waste group by 
one. This reduced-size waste group will be combined with the extra waste drum in the 
WMB. I 

The following data and observations associated with solidification 
will be recorded on the Operations Log Sheet. 

treatment in mixing drums 

Type of Portland Cement Added 
Amount of Portland Cement Added With Each Do& 
Mixing Time and Mixing Speed After Each Portland Cement Addition 

The Operations Log Sheet will accompany the waste to the next stage of the process. 

3.4.2 Task 15 - Testing and Evaluation 

During the addition and hydration of pozzolans in the solidification treatment step, the 
operator will continually perform visual evaluations of the mix in progress for color, texture, 
and complete hydration of the added pozzolans. Operator experience will be a reliable 
means of ensuring that solidification treatment will result in a monolith that meets all NTS 
physical requirements, without generation of free water. 

In addition to these operator evaluations and judgements, the mix unit operator will also 
perform occasional measurements of slump, by methods consistent with ASTM-C-143-78, to 
verify that performance specifications are consistently met. Performance specifications are 
part of the Design Recipe Notice that will be posted at each mix unit location as a ready 
reference for the operators. 

The following data and observations associated with solidification treatment in mixing drums 
will be recorded on the Operations Log Sheet. 

Initial Waste Conditions (color, texture, pH) 
Post-Treatment Waste Conditions (color, texture, pH) at Each Treatment Interval 
Slump Test Spot (consistent with ASTM C-143-78) 

The Operations Log Sheet will accompany the waste to the 

3.5 DecantinP and Curing 

The process unit designated by the letter "E" in Figure 3-1 

next stage of the process. 

involves decanting of treated 
wasWsolids mixtures from the 55-gallon drums into WMB. We anticipate that 5 mixing 
drums will be required to fill one WMB. A mixing drum will not be decanted into a WMB 
until the mix unit operator has determined that treatment is complete and that the waste will 
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properly set and cure. In order to ensure that treated waste meets the WAC of NTS, it is 
necessary to accomplish the following tasks. 

Task 16 - Sampling and Decanting of Mixing Drums 
Task 17 - Observation of Set and Cure 
Task 18 - Reprocessing of Unacceptable Wastes 

The Decanting and Curing Area receives individual mixing drum batches and unshreddable 
macro solids. Assuming that all waste sets properly, the treated waste leaves the area in 
Webs. Waste that fails to set properly is treated with additional pozzolans inside the WMB 
and mixed with hand-held mixers. Waste monoliths that set, but fail TCLP analysis will be 
broken up and taken back to the shredder for size reduction and reprocessing through the 
remainder of the treatment process. 

3.5.1 Task 16 - Sampling and Decanting of Mixing Drums 

When the treatment of a batch in the mixing drum is complete, the drum will be moved to 
the Decanting and Curing Area. Two 500 milliliter grab samples of the treated waste will be 
collected and lightly compacted into a clean sample container using a trowel. The samples 
will be compacted only as much as required to eliminate air voids. A label on the outside of 
the sample container will be marked with the Mixing Drum ID Number, the WMB ID 
number, a unique sample ID number, the date and time of sampling, and the sampler’s 
name. Then this sample will be placed into a locked storage cabinet in the custody of the 
Process Supervisor or his designee. One of the grab samples from each mixing drum will be 
designated as a Process Feedback Sample and will be allowed to set and cure in a secure 
storage cabinet in the Process Feedback Archive in the process area. The second grab 
sample from each mixing drum will be designated as a Waste Acceptance Sample and will be 
allowed to set and cure in a secure storage cabinet in the Waste Acceptance Archive in the 
project area. After setting and curing, FERMCO Sampling and Analysis Department 
personnel will randomly select samples from the Waste Acceptance Archive for waste 
acceptance testing. 

I 
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After all sampling activities have been completed, the fork-lift operator will position the 
mixing drum over the appropriate WMB and rotate the drum to release its contents into the 
WMB. If necessary, he will use a plastic boat paddle to scrape the inside of the drum. The 
paddle will also be used to move waste inside the WMB as necessary to eliminate void space. 
If decontaminated, unshreddable macro solids have been brought to the Decanting and Curing 
Area, may be sunk into the waste in any WMB, prior to setting of the waste. 

The following data and observations associated with sampling and decanting of treated waste 
will be recorded on the Operations Log Sheet. 

Mixing Drum ID Number 
Waste Group ID Number 
WMB ID Number 
Waste Acceptance Grab Sample ID Number 
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Feedback Grab Sample ID Number 
Description of Unshreddable Macro Solids Sunk in the WMB 

The Operations Log Sheet will accompany the waste to the next stage of the process. 

3.5.2 Task 17 - Observation of Set and Cure 

The date and time of final decanting will be recorded on the Operations Log Sheet for each 
mixing drum decanted into a WMJ3. The WMB will be left open until the treated waste has 
set and cured for a minimum of 48 hours. Then the containers will be moved to a Cured 
Waste Staging Area outside the project area to cure for at least another 5 days before the 
WMB is closed and moved by fork-lift to a designated staging area. During the first 48 
hours of setting and curing, the Process Supervisor or his designee will periodically inspect 
the waste to ensure that it is setting and curing properly. A pocket penetrometer will be used 
to evaluate the hardness of the waste as it sets and cures. If set does not occur within 48 
hours, the waste will be evaluated and appropriate corrective actions will be taken as 
previously described . 
The following data and observations associated with setting and curing of treated waste and 
samples will be recorded on the Operations Log Sheet. 

Observations of Treated Waste Setting and Curing 
Observations of Grab and Composite Sample Setting and Curing 

The Operations Log Sheet will accompany the waste to the next stage of the process. 

3.5.3 Task 18 - Reprocessing of Unacceptable Wastes 

Reprocessing of previously treated wastes will occur only in two circumstances. The first is 
when treated waste fails to set inside the WMB. The second is when waste sets and cures 
properly but fails a TCLP analysis. 

In the event that waste fails to set, it will be treated with additional pozzolans inside the 
WMB as previously described. Also, the original grab samples will be returned to the WMB 
and to be treated with the rest of the waste. Then new grab samples will be collected, 
documented and stored as previously described. An acknowledgment of reprocessing of the 
waste will be noted on the Operations Log Sheet, along with the amount of additional 
pozzolan added to the WMB. 

If after review and validation of analytical data, a quantity of cured waste has been 
determined to have failed the waste acceptance analyses, the affected WMB(s) will be 
brought back to the process area from the staging or storage areas and the monolith(s) will 
be broken up, removed from the container, loaded into drums and dumped back into the 
shredder for size reduction. We anticipate that a concrete saw and pry bars may be used in 
breaking up the monolith(s). At the time that the monolith is returned to the process area 
for reprocessing, a new Compatible Waste Group (CWG) Number will be assigned and 
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recorded on the original Operations Log Sheet, and the original Chain-of-Custody form will 
be voided, but not destroyed. The size-reduced monolith materials exiting the shredder will 
be caught in mixing drums and will then go back through the process as necessary to provide 
complete re-treatment of the waste materials. When the size reduced monolith materials have 
been transferred into mixing drums, the original WMB ID number will be recorded on the 
new Operations Log Sheet. From this point on, the reprocessed waste materials will be 
handled, treated, sampled, decanted and documented in the same manner as the other wastes 
being processed. 

The following information related to the reprocessing decision will be recorded on the 
Operations Log Sheet. 

Failure to Set ? (Yes/No) 
Amount of Additional Pozzolans Added to the WMB 
Failure to Pass TCLP ? (Yes/No) 
New Waste Group ID Number 
Reclaim Drum ID Number 

When the waste contained in a WMB has been determined to be acceptable for transfer to 
FERMCO custody (for eventual shipment for disposal at NTS) the WMB will be picked up 
by FERMCO, and the associated Operations Log Sheet will placed in the project file along 
with any sample analysis data generated. 

3.6 Reagent MakeuD 

The process unit designated by the letter "F" in Figure 3-1 involves dispensing of reagents 
into charge buckets, either in dry or solution form. In order to ensure that treated waste 
meets the WAC of NTS, it is necessary to accomplish the following tasks. 

Task 19 - Dissolution and Dispensing of Sodium Sulfide Charges 
Task 20 - Dissolution and Dispensing of Ferrous Sulfate Charges 
Task 21 - Dispensing of Portland Cement Charges 

The Reagent Makeup Area receives dry portland cement and sodium sulfide flake from 
commercial or other on-site sources by way of storage or staging facilities in the project. 
work area. Also, reuse water from the contaminated water holding tank is used for 
dissolving sodium sulfide flake and ferrous sulfate granules. All containers and buckets that 
contain reagents will have 704 (diamond) labels. All reagent charges prepared in this 
process unit are consumed either in chemical stabilization (Unit "C") or in solidification 
treatment (Unit "D"). 
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3.6.1 Task 19 - Dissolution and Dispensing of Sodium Sulfide Charges 

Dry sodium sulfide flake and reuse water from the contaminated water storage tank will be 
added to a 55-gallon drum and mixed with a plastic paddle or a l/Zinch drive right-angle drill 
fitted with paint paddles. The pH of the dilution water will be checked before sodium sulfide 
is added. If pH is less than 7.0, the pH of the dilution water will be adjusted with sodium 
hydroxide to ensure that it is alkaline. Either mixing method is effective because sodium 
sulfide readily dissolves in water. Sodium sulfide will be dissolved at a standard concentration 
according to the Design Recipe, but usually will be between 3.5 and 10.0 percent by weight. 
Charges of sodium sulfide solution will be dipped from the makeup drum using charge buckets 
with lids and carried to the mixers by the reagent makeup operator or the mix unit operator. 
Any buckets or containers that contain Empty charge buckets will be returned to the reagent 
makeup area to be refilled. A pallet jack may be used to ease the movement of fully laden 
charge buckets between the dispensing location and the mixers. 

In the early part of the project, an existing 3.5 percent sodium sulfide solution will be supplied 
by FERMCO. The sulfide solution will be transferred into 55-gallon drums by FERMCO 
personnel and delivered to the Plant 6 work area. Project personnel will move the drums to 
the Reagent Makeup area and dispense as previously described. The only difference is that 
this sodium sulfide is already in solution, and does not require dissolving. 

Some Mixing Drums may contain marginally too much water at the time of sulfide addition. 
In these cases, the sodium sulfide can be added to the waste in the form of dry flakes that will 
dissolve during the mixing operation. 

3.6.2 Task 20 - Dissolution and Dispensing of Ferrous Sulfate Charges 

In the barium/chromium stabilization step, ferrous sulfate will be used. This chemical will be 
received in drums in a dry crystalline form, which must be dissolved in reuse water before it 
is added to the waste being treated under the mixer. The method of dissolving, dispensing and 
transporting ferrous sulfate will be the same as described above, except that ferrous sulfate 
will be dissolved to make 10 or 20 percent solutions. Also, there is no need to check or 
adjust pH of the reuse water prior to dissolving ferrous sulfate. 

3.6.3 Task 21 - Dispensing of Portland Cement Charges 

Portland cement will be received in bulk shipments by pneumatic tanker and stored in a silo 
located immediately outside the Plant 6 work area. A screw feeder will be used to transport 
portland cement from the silo to a dispensing station inside the building. At the dispensing 
station, an operator will N1 charge buckets with portland cement and cany those charge 
buckets to the mixer locations, to ensure a steady flow of measured portland cement charges to 
both Perma-Fix Mix Units. He will bring empty charge buckets back to the dispensing station 
to be refilled. A pallet jack may be used to ease the movement of loaded charge buckets from 
the dispensing area to the mixer locations. 
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3.7 ODerations Document Control 

Maintaining project documentation is critical to maintaining the "pedigree" for the treated 
waste, which NTS requires. The two key operations documents that establish the pedigree of 
the waste are the Operations Log Sheet and the Sample Chain-of-Custody Form. 

3.7.1 Operations Log Sheet 

The primary operations document is the Operations Log Sheet, which was previously 
described in detail in the foregoing Section 3.0 discussions. When each log sheet is 
completed, the Decant Operator collects them, verifies that all required information has been 
properly recorded. At the end of the day, he delivers the accumulated Operations Log Sheets 
to the Process Supervisor who reviews them with the Project Manager and then places them in 
the project file. 

3.7.2 Sample Chain-of-Custody 

The document which establishes the pedigree of waste samples collected after waste treatment 
is the Sample Chain-of-Custody Form. This document provides a record of the following 
information for each sample collected during the project. 

Sample ID Number 
Waste Group Number 
Mixing Drum Number 
Datemime of Sampling 
Name of Sampler 
Names of Each Person Having Custody 
Name of Lab or FERMCO Person Receiving Sample 

Completed Sample Chain-of-Custody Forms accompany the sample as it moves from the 
sample location to the laboratory or archive. When the sample custody transfers from Perma- 
Fix to any other organization, the persons giving and receiving the sample will sign and date . 
the form, and a carbon or carbon-less copy will be detached and retained by Perma-Fix. The 
copy of the Chain-of-Custody Form will be placed in the Project Files. When analytical 
results are returned from the laboratory, the completed Chain-of-Custody Form for each 
sample will accompany the analysis report. These documents will also be placed in the 
Project Files. 

4.0 PROCESS CHANGE CONTROL 

The application of the Perma-Fix P r q  to each specific waste stream to be treated is 
governed by the design recipe established for each waste during bench scale optimization 
testing. The Raw Waste Profile, the Prescribed Dosages and the Performance Specifications 
determined during the bench-scale optimization tests are posted in the Design Recipe Notice at 
each operator work station. 



4.1 Control of the Desi- ReciDe and Performance SDecifications 

The Process Supervisor has overall control of the design recipe and its associated performance 
specifications. He posts the Design Recipe Notice at each work station, in a location that is 
easily observable by the operator(s) working at each station. It is the operator’s duty to follow 
the guidance of these posted notices in performing his tasks. The operator may use his own 
judgment in exceeding the minimum requirements of the design recipe if he determines this 
action to be necessary to meet the performance specifications. However, he may not decrease 
any specified dosages or mixing times. 

If the Mix Unit Operator finds that he must consistently add additional reagent dosages, or if 
feedback analyses indicate a deficiency of the design recipe, the design recipe may be changed 
by the Process Supervisor. In order to change the design recipe and the performance 
specifications of the process, bench scale tests must be performed to determine what process 
control parameters need to be changed, and by how much. Then, the Process Supervisor 
prepares and posts new Design Recipe Notice at each operator work location. The operators 
are not authorized to implement any changes to the design recipe or performance specifications 
until the new notices have been posted by the Process Supervisor. If necessary to prevent 
further treatment of waste with an inadequate design recipe, operations may be halted by the 
Process Supervisor, until a new recipe can be developed and implemented. 

4.2 Documentation of Process Chances 

The Process Supervisor will maintain a Process Change Log Sheet and a file of all Design 
Recipe Notices throughout the project. The Process Change Log Sheet will document the 
starting and ending dates and times over which each a particular design recipe were in effect. 
It will also record the pertinent starting and ending identification numbers, including: 

Original Container Inventory Number 
Mixing Drum ID Number 
White Metal Box (WMB) ID Number 
Sample ID Numbers 

The file will include copies of each Design Recipe Notice that was posted in the work area. 

5.0 PERSONNEL QUALJFTCATIONS 

All process operators and the Process Supervisor assigned to this project will be trained, 
experienced and motivated individuals and will additionally meet the following requirements. 

Satisfactory completion of OSHA Hazardous Waste Operator (HAZWOPER) 40- 
hour training per 29 CFR 1910.120 



Satisfactory completion of OSHA Hazardous Waste Operator (HAZWOPER) 8-hour 
annual refresher training per 29 CFR 1910.120 

Satisfactory completion of annual General Employee Training (GET) for the Fernald 
.Site 

Satisfactory completion of Site Worker Training, Radworker 11 ‘(IWDJI) Training, 
and RAD 11 Test and Practice Exercise 

Physicians certification for work on hazardous waste sites. 

Valid and current Respirator Fit Certification 

Satisfactory completion of Energy Control (Lock and Tag) Training. 

Operators who will perform waste stabilization using the Perma-Fix Mix Unit, shall have 
demonstrated competence with the Perma-Fix Process, including Mix Unit operation and 
chemical treatment. 

_ _  

Operators who will operate lift-trucks and drum rotators shall have demonstrated competence 
with these types of equipment, per 29 CFR 1910.178. . 

Operators who will operate the shredder will be required to satisfactorily complete project- 
specific training, based on manufacturer’s safe operating recommendations. 

Operators who will perform sampling of wastes will be required to demonstrate knowledge of 
Chapter 1 of the EPA manual T a t  Methods for Evaluating Solid Waste (S”-846), and the 
FEMP Containerized Waste Sampling and Analysis Plan, Rev. I .  
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Design Recipe Notice 

Waste Category Designation 

Posting Date Posting Time 

Raw Waste Profile Prescribed Dosages 

Color 1. Adjust pH to Y 

Texture with . 
Free Water 2. Stabilize Barium & Chromium 
Content with Gallons of % 

Ferrous Sulfate, Mix min. 

Macro Solids 

4. 

5. 
PH 

Freeboard inches. 

3. Adjust pH to 9 

with . 
Allow to Soak hrs. 

Stabilize all metals with 
Gallons of 70 

Sodium Sulfide, Mix min. 

6. Add solidification reagent 

Portland Cement, Mix min. 
lbs/gallons of Type 

Performance Specifications 

Final Color of Treated Waste . 
Final Texture of Treated Waste . 
Lead Acetate Test Color Intensity Value, minimum (CIV). 

Slump Test Value, maximum (inches). 
minimum (inches). 
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F'ERNALD MIXED WASTE STABILIZATION PROJECT 

SAMPLING AND ANALYSIS PLAN 

1.0 'INTRODUCTION 

This Sampling and Analysis Plan provides the rationale and detailed approach for conducting 
sampling and analysis activities for the Fernald Mixed Waste Stabilization Project. These 
activities will be conducted to acquire the necessary data to confirm the treatment adequacy 
of the mixed wastes processed during this project. This plan applies only to sampling for the 
purpose of analysis in a chemical laboratory. In-process quality control testing, in real time, 
is addressed in other sections of the Work Plan (Volume I of the Plans and Procedures 
Manual) and Process Operations Procedure 2.10, in Section 2.0 of Volume II. 

1.1 Purpose 

The purpose of sampling and analysis is to provide evidence that the process and the Design 
Recipe have met the Waste Acceptance Criteria of NTS, which are to demontrate 
documented compliance with Title 40, Code of Federal Regulations (CFR) 261 through 268. 
All waste will be considered mixed waste until chemical analysis can document that the waste 
contains no characteristics of hazardous wastes as identified in 40 CFR 261. 

1.2 Objectives 

The sampling and analysis objectives during treatment of mixed wastes are to evaluate the 
stabilization of RCRA heavy metals, by the treatment process and the Design Recipe 
employed. 

1.3 Scope 

Grab samples will be collected, packaged, labeled, stored, cured and transferred by Perma- 
Fix Team personnel in accordance with the FEMP containerized Waste Sampling and 
Analysis Plan, Rev. I ,  the project-specific requirements described below, and the supporting 
procedures SMP-7.2, 7.3 and 7.4, in the Volume II Procedures Manual. Two grab samples 
will be taken from each 55-gallon mixing drum, at the time when the treatal waste is 
decanted from the mixing drum into a White Metal Box (WMB). These samples will be 
allowed to set and cure, and then will be archived in the project area until representative 
samples are selected from the archives to be analyzed. One sample from each mixing drum 
will be placed in a Waste Acceptance Archive. The other sample will be placed in the 
Process Feedback Archive. The Perma-Fix Team will be responsible for sampling and 
sample documentation, but FERMCO and their laboratory subcontractors will be responsible 
for sample analysis and reporting of results. The Perma-Fix Team also will be responsible 
for managing and maintaining the security of the sample archives. 
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FERMCO Sampling and Analysis Department will randomly select a statistically significant 
number of grab samples from the Waste Acceptance Archive for analysis. Each waste 
acceptance grab sample selected from the archive will be extracted by the Toxicity 
Characteristic Leaching Procedure (TCLP) and the extract will be analyzed as needed for 
waste acceptance purposes. For waste acceptance samples, the analytes will be selected 
based on'the NTS Waste Acceptance Criteria, as set forth in Nevada Test Site Defense Waste 
Acceptance Criteria, Cerricfication, and Trmfer Requirements, NVO-325 (Rev. 1). 

For process feedback samples, only the eight RCRA metals will be analyzed for total metals 
content. If any analyte is reported back at greater than 20 times the Regulatory Level shown 
in Section 2.5 (the TCLP test includes a 20 to 1 dilution), a TCLP analysis will be 
preformed. 

2.0 APPROACH 

The approach for sampling and analysis is to perform these activities according to established 
procedures which are designed to ensure the adequacy, representativeness, security, and 
traceability of samples from the moment each sample is collected, until it is analyzed in the 
laboratory and the results are reported back to the project office. Sample Management 
Procedures are included in Section 7.0 of Volume 11 of the Plans and Procedures Manual. 
Sampling and analysis include the following activities: 

Sample Collection and Handling 
Sample Security and Storage 
Sample Custody Transfer 
Sample Documentation 
Sample Analysis 

2.1 SamDle Collection and Handling 

Sample collection and handling address the frequency of sampling, and how samples are 
taken from a larger waste mass, packaged, labeled, and marked to ensure that the sample is 
representative of the larger waste mass. Sample Management Procedure, SMP-7.2, describes 
the methods to be employed in collecting a grab sample, packaging that sample, marking and 
labeling the container, and documenting the sampling activity on the Operations Log Sheet. 

2.2 SamDle Security and Storage 

In order to maintain the usefulness of a waste sample for waste acceptance or process 
feedback purposes, it is necessary to store the sample in a secure location, where it will 
remain free from tampering, or accidental damage. Sample storage and security is especially 
important for this project, because samples will be collected before the wastdgrout mixture 
sets. 
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It is the responsibility of every person having custody of a sample to maintain the security of 
that sample while it is in their custody. A sample is considered in custody if: 

It is in the person’s actual possession. 

“It is in the person’s view after being in his possession. 

It is in the person’s possession and secured to prevent tampering. 

After the treated waste sample has been collected, packaged, tamper indicating device 
attached, labeled and marked, it must be stored while it solidifies into a solid monolith, and 
cures. Since solidification may take as long as 24 to 48 hours, the storage location must be 
secure from access by unauthorized personnel. For this project, samples and their 
documentation will be stored in a locked metal cabinet until setting and initial curing have 
been completed. Only the Process Supervisor and the Project Manager will have keys to the 
sample storage cabinet. At the beginning of each break, and at the end of each operating 
day, all accumulated samples will be locked inside the secure storage cabinet, before the 
person having custody may leave the project work area. 

It is in a designated secure area which is restricted to authorized personnel. 

. 

2.3 SamDle Custodv Transfer 

Since the Perma-Fix Team is responsible for sampling and FERMCO or another 
subcontractor is responsible for sample transportation and analysis, it is necessary that 
transfer of samples from one party to another be fully documented. Documentation must 
completely identify the sample(s), the date and time of sampling, the sampler’s name, the 
laboratory analyses requested for each sample, the date and time at which custody of the 
sample transfers to another party, and the identity of each party having custody. 

. 

For this project, chain-of-custody will be in amrdance with the FEMP Containerized Wale  
Sampling and Analysis Plan, Rev. I. When properly executed, an unbroken evidentiary trail 
for the sample is provided from the time of collection to the time of analysis and reporting. 
At each transfer of sample custody, the party relinquishing custody of the sample signs a 
Chain-of-Custody Form and records the date and time of the transfer, and the party receiving 
the sample does the same. The procedures for completing the Chain-of-Custody Form are 
included in SMP-7.2, in Section 7.0 of Volume II of the Plans and Procedures Manual. 
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2.4 SamDle Documentation 

There are two primary means of documenting sampling and sample custody transfers; the 
Chain-of-Custody Form discussed in the previous section, and the Operations Log Sheet. 
The Operations Log Sheet is a document which travels with the waste containers through the 
process, and is used by the operator at each work station to make a permanent record of 
required data, test results, and observations. Since the Operations Log Sheet contains a 
record of the Original Waste Container Inventory Number, the Waste Group Number, the 
MEF Number, the Mixing Drum ID Number, the White Metal Box ID Number, and the 
Sample ID Number, it provides a backup record for sample and waste traceability. The 
combination of the Chain-of-Custody Form, the Operations Log Sheet, and the Laboratory 
Analysis Report for a specific waste sample provides complete documentation of the 
treatment, sampling and analysis of the waste in question. 

All documentation will be completed in waterproof black or blue ink. Corrections must be 
marked with a single line, dated, and initialed. Handwritten documents must be legible. 
Serialized documents are not to be destroyed or discarded, even if illegible or inaccurate. 
Voided entries must be maintained with project files. 

2.5 SamDle Analvsis 

Analysis of samples will be for two purposes; process feedback control and waste 
acceptance. The analyses to be performed in each case will be specified on the Chain-of- 
Custody Form. 

In the case of the process feedback control samples, each sample will be initially analyzed 

indicates total metals in excess of 20 times the Regulatory Level as defined in 40 CFR 
261.24, Table 1 .-Maximum Concentration of Contaminants for the Toxicitv Characteristic, 
will the sample be subjected to the TCLP extraction. Extracts from process feedback control 
samples will be analyzed for the eight RCRA metals, and the results compared with the 
Regulatory Level for each analyte. 

)I 
for total metals, specifically the eight RCRA metals listed below. Only if an analysis report 

Parameter EPA Waste Code 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

D004 
DO05 
DO06 
DO07 
DO08 
D009 
DO10 
DO1 1 

40 CFR 261.24. Table 1 
Regulatory Levels ImdLj 

5.0 
100 
1 .o 
5.0 
5.0 
0.20 
1 .o 
5.0 
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In the case of the waste acceptance samples, each sample will be subjected to the TCLP 
extraction procedure for the eight RCRA metals listed above. The TCLP results must be 
below the Regulatory Levels in 40 CFR 261.24, Table 1 before the waste will be accepted at 
NTS . 

3.0 SAMPIJNG 

3.1 Sample Collection and Handling 

Two grab samples will be collected from every miXing drum, immediately before the treated 
waste is decanted into a White Metal Box (WMB). These samples will be collected from the 
waste at the top of the drum, using a trowel. There is no need to perform in-depth 
sampling, because the waste has been thoroughly mixed in the mixing drum, before being 
decanted into the WMB. The sampled material is used to N1 two 500 milliliter sample 
containers. The trowel is used to lightly pack the samples into the containers, so that air 
voids are eliminated, without undue compressing of the waste. Excess waste material is 
scraped from the top of the sample container with the trowel. 

One of the grab samples will be placed into the Project Feedback Archive, from which one 
of every 50 samples will be selected for process feedback control analysis. The other grab 
sample will be placed into the Waste Acceptance Archive, from which FERMCO will 
randomly select a number of samples, sufficient to attain the 90 percent confidence limit, for 
waste acceptance analyses. This will demonstrate that the waste meets NVO-325, Rev 1. 

+ J 

An adhesive label will be marked with the following information and then attached to one 
side of each sample container. i I 

Datemime of Sampling 
Waste Group Number (from Operations Log Sheet) 
Mixing Drum ID Number (from Mixing Drum) 
WMB ID Number (from WMB) 
Sample ID Number (Composed as Shown Below) 
Sampler’s Name or Initials 

The following alphanumeric numbering system will be used in assigning Sample ID 
Numbers . 

AAA - BBICC - DDDD - E 
AAA - A three letter code indicating whether the sample is for waste acceptance 
purposes (WAC) or for process feedback purposes (PFB). 

BB - A two digit code indicating the month when the sample was collected. 

CC - A two digit code indicating the year when the sample was collected. 
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DD - A four digit serial number (assigned to each sample sequentially between O001 
and 9999). 

E - A one letter code indicating which of two splits, A or B, the sample is (applies 
only to split k p l e s ) .  

The same information will be recorded on the Operations Log Sheet and on the Chain-of- 
Custody Form. The decant operator is responsible for collecting the samples, labeling and 
marking the sample containers, and maintaining their security during storage. He has official 
custody of the samples from the time they are collected until they are given to a FERMCO 
representative for delivery to the laboratory. The decant operator initiates Chain-of-Custody 
and Operations Log Sheet documentation. 

3.2 SamDle Securitv and Storage 

Provisions will be made for all archive samples to be stored in locking cabinets, to provide 
positive protection from sample tampering during storage. Whenever the decant operator 
leaves the sampling area, for breaks or at the end of the operating day, he must ensure that 
all paperwork for the samples is complete, and that the samples and their paperwork are 
stored in the cabinet. The Project Manager and the Process Supervisor will have keys to the 
cabinet locks. Whenever the sampling area and the archives are unmanned, the cabinets 
shall be locked. At the beginning of each operating day, and at the end of each crew break, 
the Process Supervisor must unlock the cabinets. 

3.3 SamDle Custodv Transfer 

Transportation and custody of samples from the project work area to the laboratory will 
involve different persons than those involved in collecting the samples. Maintaining sample 
security and integrity during transportation is essential to maintaining the usefulness of the 
sample. The Chain-of-Custody Form previously described will be used to fully document the 
persons having custody of each sample, and the time periods in which they maintained 
custody. Prior to relinquishing the sample to the FERMCO representative who transports the 
sample to the laboratory, a tamper-indicating custody tape will be completed and attached 
across the closure of the sample container. In order for the container to be opened, the tape 
would have to be tom. The only personnel authorized to break a sample security tape are 
the laboratory personnel who will conduct the analyses. A duplicate of the executed 
Chain-of-Custody Form will be retained by the decant operator and filed in the project files. 
The remaining Chain-of-Custody package will accompany the sample to the laboratory, and 
be executed for each subsequent transfer of custody. The transporter and the laboratory will 
each keep a duplicate of the Chain-of-Custody Form, and the original top sheet will be 
returned to the Project Office by the laboratory with the Laboratory Analysis Report. 

The laboratory personnel receiving the sample are to inspect the sample and its 
accompanying documentation to verify that all sample containers identified on the Chain-of- 
Custody Form have been received, that the sample(s) are intact and within their allowable 
holding times, and that the sample containers have not been previously opened. If the 
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samples are found in this inspection to be valid, the analysis will be performed immediately 
and the results reported. If the samples are judged to be invalid, a non-conformance report 
will be initiated, and the project office will be immediately notified. The sample will either 
be processed, "as is" with custody failure noted along with the analytical data, or rejected, 
with sampling rescheduled, if necessary. 

Upon sample destruction or disposal of archive samples, the custodian of the archive (the 
decant operator) or the Project Manager will complete the Chain-of-Custody Record, 
indicating the fate of the sample. If the samples are packaged for disposal at NTS, the White 
Metal Box ID Number will be recorded on the Chain-of-Custody Form. The original and at 
least one duplicate of the Chain-of-Custody Form will be placed into the project Ne. 

3.4 SamDle Documentation 

As previously described, sample documentation for each sample includes at a minimum the 
following specific documents: 

Operations Log Sheet 
Site-wide Analysis RequestKustody Record (Chain-of-Custody Form) 
Laboratory Analysis Report 

These documents will be compiled into a sample file for each sample collected, and each 
sample file will be added to the project files. Copies of the forms used on the Fernald Site are 
included in Appendix D of the FEMP Containerized Waste Sampling and Analysis Plan, 
Rev. 1.  

- 

4.0 ANALYSJS 

Analytical work will be performed on the process control and waste acceptance samples by 
FERMCO or their laboratory analytical subcontractor. All sampling and analysis will be 
compliant with the EPA manual Test Methods for Evaluating Solid Waste (SW-846). 

4.1 Analvsis for Process Control 

Process control samples will be analyzed as a predictor of the acceptability of the stabilized 
waste at Nevada Test Site (NTS). Each sample selected for feedback control analysis will be 
analyzed first for the eight RCRA metals, on a total metals basis. If the analysis report 
indicates total metals exceeding 20 times the Regulatory Level (TCLP dilution factor), the 
sample will be subjected to the TCLP extraction and the extract will be analyzed for the eight 
RCRA metals previously mentioned. 

The analysis of the process control samples will tell if the waste stabilization recipe is 
reliably producing wastes acceptable to NTS. In the unlikely event that a stabilized waste 
sample fails, the first step will be to research the operating log around the time of processing 
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to look for clues, and then verify the accuracy of the laboratory results. If the results are 
questionable, a second random sample will be made within the population (50 samples) 
where the sample in question was taken. The objective is to obtain a random samples in 
which any one individual characteristic found in one sample is likely to be included in any 
other. The number of confirmatory samples should be large enough to be representative; 
therefore, at least five more random samples should be taken from the population using the 
random number table for sample selection. 

Should additional sampling indicate process failure, al l  work will stop and process formulas 
will be modified. The 50 drum batch of waste represented by the sampling will then be 
placed on hold until NTS sample analysis results are available and then the 50 drum batch 
will be reprocessed if necessary. 

4.2 Analvsis for Waste AcceDtance 

Samples selected and analyses performed for waste acceptance purposes will be in 
accordance with the FEMP Containerized Waste Sampling and Analysis Plan, Rev. I ,  and 
Nevada Test Site Defense Waste Acceptance Criteria, Certipcation, and Transfer 
Requirements, WO-325 (Rev. I ) .  

5.0 REFERENCES 

The following documents are incorporated into the Sampling and Analysis Plan by reference. 

1. FEMP Containerized Waste Sampling and Anulysis Plan, Rev. I 

2. Test Method for Evaluaring Solid Waste (SW-846) 

3. Nevada Test Site Defense Waste Acceptance Criteria, Certi~cation, and TrQnsfer 
Requirements, NVO-325 (Rev. I )  
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QUALITY ASSURANCE POLICY STATEMENT 

It is the policy of PESI to provide products and services to our customers which meet or exceed 
their expectations. A central part of this policy is working and managing in a way that provides 
an objective basis for confidence that we will provide quality products and services while meeting 
any regulatory requirements imposed by the client or the client's regulatory agencies through the 
contract, operating licenses, permits, or similar means. > 

Our Quality Assurance Program is designed to provide this confidence, and to serve as an integral 
part of our approach to managing the job so that it is completed as scheduled. This program is 
primarily implemented by line managen and workers, with important supplemental activities being 
carried out by staff organizations. The integrated execution of all the actions contained in the 
program by line and staff personnel will provide PES1 managers, and the customer, with 
confidence in the project's results. 

The Quality Assurance program, being an integral part of our approach to the job, is not subject 
to being dlmmldd due to cost, schedule, or other considerations. Performing work in accordance 
with the reguirements of the Quality Assmnce program, as contained ip the project's procedures, 
is a condition of employment for all PESI managers and employees. 

. . .  

I 

Tim Kimball, Ekecutive Vice President 
Perma-Fix Environmental Services, Inc. 
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D m  QUALITY ASSURANCE PLAN 

FERMCO MIXED WASTE MOBILE TREATMENT PROJECT 

INTRODUCTION 

The purpose of the PESI Quality Assurance Plan for the FERMCO Mixed Waste Mobile 
Treatment Project is to document the overall approach to be used on this project for Quality 
Assurance activities. This applies to the activities that comprise the full life-cycle of the project, 
from mobilization of facilities, equipment, and personnel; through the treatment and packaging 
of waste; to project de-mobilization activities. Quality Assurance activities include all those actions 
that provide COnfideTlce in the quality of the final product, and the process that produced it. These 
activities are carried out by a combination of all project participants. This includes those involved 
in planning, performing, and assessing work and work results. 

The PESI Quality Assurance Program meets the requirements of FERMCO specification RM- 
0012. Therefore, it also meets the requirements of ANSI/ASME NQA-1, EPA QAMS-005/80, 
DOE Order 5700.6c, and 10 CFR 830.120. For each work item or activity, RM-0012 
requirements are selectively applied based on the item or activity's importance to health and 
safety, potential risk to the environment, or significance in meeting project objectives. 

The scope and rigor of the individual assuring actions that collectively comprise the PES1 Quality 
Assurance Program are anchored in the fact that the Perma-fix process is a known technology with 
a welldefined operating envelope that is implemented by well-trained and experienced operators 
and managers. Most assuring actions, therefore, are the responsibility of line managers and 
workers. The approach to Quality Assurance for this project emphasizes providing confdence that 
these people will do the right job right the first time by integrating the vast majority of assuring 
actions into the work process itself. Program-level assuring actions necessary to strengthen this , 
approach are carried out by staff specialists in planning, Quality Assurance, Health and Safety, 
and similar disciplines. 

The PESI Quality Assurance Program is composed of assuring activities related to ten criteria that 
are grouped under three functional categories: Management, Performance, and Assessment. The 
assuring activities to be applied in these areas are described below. The program will be 
implemented for all phases of the project. The elements of the program, and their associated 
documents, will be modified as needed based on data gained from operating experience. 

-1- 
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FUNCTIONAL CATEGORY A: MANAGEMENT 

Criterion 1.0: Program 

The program is documented in the PESI Quality Assurance Policy Statement, in th is  Quality 
Assurance Plan, in the Quality Assurance Program Procedures, and in the Project Procedures that 
govern the conduct of Perma-Fix work under this contract. All participants will be certified to 
have read and understood the program documents that apply to their jobs. Changes to the program 
based on operating experience or other factors will be reflected in the program documentation, 
will be made in a controlled manner, and will be transmitted to all concerned. 

The program is structured around the principle of line accountability. This means that PESI 
management is responsible for the implementation of all aspects of the program, and that emphasis 
is placed in the program design on each individual being responsible for the quality of his/her 
work. "Quality" work includes taking the actions that achieve the desired results and that also 
provide a basis for confidence in those results. 

The organization of the Pem-Fix team is shown in Figure 1. The team is composed of 
experienced personnel who are responsible for ensuring that all aspects of the Quality Assurance 
program are implemented. The organizational structure provides for the following: 

1. Quality is achieved and maintained by those responsible for performing the work. 

2. Quality achievement is verified by persons or organizations not directly responsible for 
performance of the work. 

Internal and external organizational interfaces are defined and understood. 3. 

The functions and responsibilities of each position in the project organization are described below. 

The Perma-Fix Project Manager reports to the Executive Vice President of Perma-Fix and is 
responsible for providing the overall policy for activities related to the project. The Project 
Manager is responsible for the quality of assigned operations, is the main point of contact with 
FERMCO, and ensures the effective implementation of this quality assurance program plan in 
functional and technical line organizations as follows: 

1. Interfacing with the Quality Assurance Coordinator on all  matters pertaining to quality. 

2. Ensuring that procedures for controlling work activities and processes are developed, 
documented, available, clearly understood, controlled, and effectively utilized. 

3. Ensuring compliance with applicable federal, state, and local codes, standards, regulations, 
as well as compliance with commercial practices and standards. 

-2- 
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4. Ensuring that project programmatic and operational objectives are accomplished through an 
effective quality assurance program. 

5. Reviewing and approving this plan and ensuring its requirements are satisfied. 

6. Supervising the performance of project team members. 

7. Ensuring that project deliverables are reviewed for technical accuracy and completeness 
including data validation before release to FERMCO. 

8. Assigning duties to project members and providing orientation to the needs and requirements 
of this project. 

The Perma-Fix Operations, Supervisors and Senior Operators report to the Project Manager. 
They ensure the quality of operations delegated by the Project Manager as follows: 

1. 

2.  

3. 

4. 

5 .  

Planning and implementing the appropriate requirements as the designated representative of 
the Project Manager. 

providing the personnel, resources, and equipment necessary to ensure that the services and 
support provided meet the quality assurance requirements of this plan. 

Interfacing with the Quality Assurance Coordinator on matters concerning quality. 

Ensuring that quahty related issues and problems are identified and reported and that actions 
are taken to comect them. 

Other responsibilities as requested by the Project Manager. 

The Health and Safety Coordinator reports directly to the Executive Vice President and is 
responsible for ensuring the implementation of the procedures controlling radiation and industrial 
safety activities. This supervisor is also responsible for the appropriate training of personnel, 
conduct of surveys, and the collection and recording of appropriate radiation data and industrial 
safety data. The Health and Safety Supervisor has the authority to delay or stop activities upon 
observing an unsafe condition or for any anticipated adverse condition. 

The Quality AssuraM.R Coordinator reports to the Executive Vice President and has been delegated 
the authority for the effective implementation of quality assurance requirements for appropriate 
segments of this project. The Quality Assurance Coordinator has sufficient independence from 
the line functions and cost and schedule considerations. The Quality Assurance Coordinator also 
assists the Project Manager and the responsible technical supervisors and coordinators as follows: 

1. Serving as the formal contact for the project's quality assurance matters. 
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2. 

3.  

4. 

5 .  

6 .  

7 .  

8. 

9. 

10. 

11. 

12. 

Actively identifying and responding to quality assurance and quality control needs, resolving 
problems, and providing requests for guidance or assistance. 

Reviewing, evaluating, and approving quality related changes to the project’s operational 
plans. 

Actively tracking the progress of the process tasks in th is  project and consulting periodically 
with the Project Manager and the Executive Vice President. 

Verifying that the appropriate corrective actions are taken for Nonconformances. 

Verifying that the appropriate methods are specified and accomplished for obtaining required 
data of known quality and integrity. 

Scheduling and perfom& the appropriate verification activities to e r n e  compliance with 
requirements and procedures and to provide input for the development of quality 
improvement actions which could provide any needed management control enhancements 
and improve overall project effectiveness. 

Assisting coordinators and supervisors in determining requirements for instructions, 
procedures, and drawings to support process activities. 

Preparing and submitting quality assurance and quality control reports to the Project 
Manager. 

Initiating stop work if appropriate. 

Maintaining appropriate documentation and quality records. 

Fulfilling other responsibilities as requested by the Project Manager. 

The Quality Assurance Program will be binding on all project personnel, including those having 
responsibility for planning and scheduling. Perma-Fix management will take necessary actions 
to ensure that the Quality Assurance Program is understood and implemented by project 
participants. 

Any project participant can stop work if an unsafe condition exists, or is thought to exist. Under 
normal circumstances, the Quality Assurance Coordinator will issue Stop Work orders, This 
person will also control the resumption of work to ensure that the conditions that brought the stop- 
work about are corrected before work is resumed. This incudes further processing, deliver, 
installation, or use of any Nonconforming items. The Quality Assurance Coordinator will have 
the authority to ensure that planning and scheduling considerations do not override safety, quality, 
or environmental protection considerations. 

Quality Assurance Plan 
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Criterion 2.0: PERSONNEL TRAINING AND QUALIFICATION 

The Quality Assurance Coordinator will serve as the training coordinator for the project. This 
person will ensure that all project personnel receive FERMCO-required site training, that they 
have read and understood all operating procedures that pertain to their jobs, and that they 
understand both the letter and spirit of the Quality Assurance program that governs their work. 

Only personnel with demonstrated capabilities and experience will be assigned project tasks. Initial 
training needed will be limited to that required by FERMCO. The Quality Assurance Coordinator 
will coordinate with FERMCO prior to the start of project activities to identify any legally 
required training so that it can be provided before work begins. 
New training needs that arise will be identified and dealt with by the Quality Assurance 
Coordinator. 

. If FERMCO training personnel provide the required training, they will maintain the training 
records generated and will provide copies to the Quality Assurance Coordinator. Training records 
generated by PES1 will be maintained as project records and will be turned over to FERMCO as 
part of the final records turnover package. 

Criterion 3.0: QUALITY IMPROVEMENT 

This project will be guided by the principle of continuous improvement. This will include 
practices designed to enhance quality by initiating improvements in work methods, processes, 
equipment, systems, documentation, training, and other aspects of the project and its 
implementation. 

All workers and managers will be empowered to identify quality problems with items or 
processes; halt, curtail, or modify operations when necessary, and take actions to solve the 
problem. This wiU be accomplished through a prescribed and controlled system. Actions to solve 
the problem will include an identification of the causes of the problem, a set of actions to be taken 
to eliminate those causes, and a set of actions to be taken to prevent their recurrence. Signifbnt 
quality problems will be identified to FERMCO upon discovery, and a copy of all written 
documents related to them will be provided. Corrective actions and actions to prevent recurrence 
will be approved by FERMCO. 

Nonconforming items will be controlled to prevent inadvertent test, installation, or use. 
Nonconforming items will be dispositioned as follows: 

Use-as-is 
Repair 
Rework 
scrap 

Quality Assurance Plan 
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Decisions to "use-as-is," "repair," or "rework" will be approved by FERMCO. Reworked or 
replaced items will be inspected and tested in accordance with the original requirements. Repaired 
items will be inspected and tested in accordance with specified alternatives to the original 
requirements. 

The Project Manager and the Quality Assurance Coordinator will regularly examine daily 
operating experience, assessment results, and similar data sources to identify adverse trends and 
determine how to address them. 

Criterion 4.0: DOCUMENTS AND RECORDS 

Documented instructions are maintained for the preparation, issuance, and change of documents 
that specify quality reqUirements or prescribe activities affecting quality. These documents include 
records, drawings, specifications, procedures, and similar documents. These documents are 
controlled to ensure that correct documents are being used, are available at the location in which 
they are to be used, and are properly stored. At a minimum, the documented instructions provide 
for the following: 

Identification of documents to be controlled 

IdenMication of personnel, positions, and organizations responsible for preparing, reviewing, 
approving, changing, and issuing documents 

Review of documents for adequacy, completeness, and correctness prior to approval and 
issuance 

Classification and identification of documents for non record or record fies 

Storage instructions 

The instructions include distribution lists for the various types of documents to be issued. 
Distribution lists are limited to persons who need the information. Lists are periodically updated, 
and documents are approved for release by authorized personnel. 

Documents that establish policies, prescribe work, specify requirements or establish design will 
be controlled in the above manner and will be designated Quality Assurance Records. Quality 
Assurance Records will not be erased or obliterated when revised. Instead, a line will be drawn 
through errors or items deleted. The person making the revision will initial and date the revision. 



Criterion 5.0: WORK PROCESSES 

Work will be performed to established technical standards and administrative controls. Work will 
be planned, authorized and accomplished under controlled conditions using technical standards, 
instructions, procedures, or other appropriate means. 

Persons performing work are responsible for the quality of their work. Management will review 
work and related information to ensure that the desired quality is being achieved and to identify 
areas needing improvement. 

Perma-Fix personnel will identify work activities and special processes (as required by 
specifications) and translate these specification requirements into working Project Procedures to 
be used to accomplish the scope of the work. These procedures will contain methods for on-site 
storage of items and materials that have been inspected and released for use. Measuring and test 
equipment for monitoring and data collection will be of the accuracy and type suitable for the 
intended use and will be controlled to ensure proper calibration, maintenance, and use. The 
objective for measurement of data is to provide adequate control and review so that the 
measurements and data collected by Perma-Fix are scientifkally sound, defensible, and of known 
and documented quality. 

Project Procedures define how containers of contaminated materials (for storage or processing) 
are uniquely identified. Items procured in quantity or off-the-shelf that do not have specific 
material, test, or inspection requirements are idenwied by the catalog number, standard 
identification number on the container, or in the shipping information. Waste receipts and 
shipment records for burial or storage are maintained in accordance with a Project Procedure, 
which specifies hold points for any necessary quality control checks. 

Project Procedures prescribe controls to prevent damage or loss and to minimize deterioration to 
limited-life materials. 

Criterion 6.0: DESIGN CONTROL 

This project includes no design activities per se. AU equipment is available from catalogs and off- 
the-shelf sources, so additional engineering is not needed. When Nonconforming items are dis- 
positioned as "use-as is" or "repair", PESI and FERMCO will identi0 and complete all required 
reviews to ensure that items are subjected to the same degree of rigor as the original design. 

Project mobilization activities have a critical enough impact on overall project success, however, 
to merit being treated in a manner that is very similar to the way in which design activities would 
be treated. Therefore, PESI will apply a number of design control activities to this phase of the 
project. Project plans and schedules will be reviewed much as a design would. Lists of equipment, 
facility layouts, and infrastructure descriptions will also be reviewed. Such items will be placed 
under configuration control, and changes to them will be subject to the same rigor as they received 
initially. 
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Criterion 7.0: PROCUREMENT 

Control activities for items and services procured for this project are conducted in accordance with 
the applicable quality assurance requirements. Items and services are normally purchased as 
standard off-the-shelf or readily available seryices. Special instructions and controls are not 
usually required. Subcontractors are not expected to be used. 

Items requiring special quality attributes are evaluated to ensure that they meet their intended use. 
As part of this evaluation, FERMCO will have the right of access to Perma-Fix's work area and 
offices, and all sub-tier vendodsuppliers for pre-award assessments and in-process audits, 
surveillances, and/or inspections as deemed appropriate. 

Promement activities are specified, reviewed, and controlled for any unique safety-related items. 
(Purchase of such items will be documented to show catalog items, supplier and any 
documentation from the supplier as to the grade or nature of the items or supplies.) Purchase 
orders are reviewed by engineering and quality assurance personnel who understand the 
requirements and intent of the procurement process. Procurement documents are controlled in 
accordance with Section 4.0 of this plan. 

Criterion 8.0: INSPECTION AND ACCEPTANCE 

All goods supplied will conform to the requirements of applicable purchase orders. Objective 
evidence of conformance to each specific drawing and specificaton required by the purchase order 
will be on file and available for examination by FERMCO. 

Inspechon checklists are prepared and maintained for quality-related inspections of key items or 
processes. These activities include checking chemical mixing calculations, sample preparation and 
collection, and pre-shipment preparation activities, and results are documented. 

Project Procedures for controlling tests are prepared, reviewed and controlled in accordance with 
Section 4.0, "Documents and Records." inspections are performed by qualified individuals who 
are independent from those directly responsible for the work. At a minimum, the following 
reviews and tests are periodically performed on project activities: 

. Training and qualification records 

Project Procedures approved for implementation 

Measuring and test equipment (M&TE) calibration 

Proper posting of hazardous material 
Packaging and storage of hazardous material 

Sampling 
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The Quality Assurance Coordinator selects other areas in which to perform surveillance. The 
Quality Assurance Coordinator records data or verification of prerequisites, operating steps, or 
compares data to acceptance criteria delineated in an approved procedure. Results of these 
surveillances are documented. 

. 

Sludge sample testing is to be done by FERMCO. The testing laboratory will implement their 
approved Quality Assurance Plan. 

A Project Procedure is provided for the process measuring equipment used in weighting, making 
volumetric determinations, etc., along with an Project Procedure for health physics equipment 
used to measure radiation. A list of M&TE is maintained as a quality record in accordance with 
Section 4.0. M&TE calibration and routine adjustments are made in accordance with the 
manufacturer's instructions for accuracy and frequency and will be controlled in accordance with 
Section 5.0, "Work Processes." . 

Status indicators are used to prevent the use of defective or otherwise Nonconforming items or 
materials. Each package returned to FERMCO for eventual disposal has a unique identifier. 

Criterion 9.0: MANAGEMENT ASSESSMENT 

The PESI project Manager will periodically, in coordination with the Quality Assurance 
Coordinator, conduct management assessments of project operations. These management 
assessments will normally be accomplished through review of daily operating logs, inspection and 
test results, and similar data; daily overview of the project's work processes and results; and 
review of the result of independent assessments by the Quality Assurance Coordinator. Formal 
assessment activities, such as surveillance, will not normally be needed but may be scheduled and 
conducted by the Project Manager if the need arises. 

Criterion 10.0: INDEPENDENT ASSESSMENT 

The Quality Assurance Coordinator is responsible for planning and performing assessments of key 
project activities and processes at scheduled intervals and on a random basis. Prepared checklists 
will be used during the conduct of the assessments. Assessment results will be transmitted to those 
affected, including the Executive Vice president. The PESI corrective action system will be used 
to ensure that all assessment results are reviewed, evaluated, and acted upon by the appropriate 
levels of management. 

-10- 
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1 .o INTRODUCTION i 7168 
This Project-Specific Health and Safety Plan (PSHSP) is' for the Fernald Environmental Restoration ' 
Management Corporation (FERMCO) Mixed Waste Stabilization Project (MWSP). ' Compliance with this 
plan is required by all personnel who perform waste stabilization and support activities in association 
with this project. 

All personnel who enter the Exclusion Zone for this project must be orientated to  the requirements of 
this PSHSP and the Project-Specific Health and Safety Requirements Matrix (PSHSRM), Attachment A. 
After orientation, personnel must sign an Acknowledgement Form (Attachment HI stating they 
understand and will abide by the conditions of this plan. Acknowledgment Logs will be controlled by 
FERMCO health and safety personnel. 

1.1 Work Area Characterization 

The project involves mobilization of skid mounted treatment equipment in the southwest portion of 
Plant 6 at FEMP (Appendix F). The equipment will be used to physicochemically treat 1,550 barrels of 
mixed waste. The drums will be of five general waste categories, grit blast residues, solidified furnace 
salts, sump cakes, construction rubble, and miscellaneous trash. The treatment will involve mixing 
the waste with ferrous sulfate, sodium sulfide and portland cement. Ammonia gas maybe given off 
during treatment of sump cake. The treated waste will be packaged and will be in a chemical and 
physical form which meets the waste acceptance criteria (WAC) for disposal at  the Nevada Test Site 
(NTS). 

1.2 Work Description 

Untreated waste is received in the drum receiving and staging area. Drum overpacks are removed and 
drums are deheaded. Deheaded drums are dumped onto a sizing screen. Material greater than 2 
inches is moved to a ventilated sorting table where macro solids is sorted into three types: shredable, 
unshredable, and oversized. Shredable macro solids is moved into a shredder, and once it is shredded, 
it is added to waste in a mixing drum. The waste is mixed with chemical reagents, as required, which 
reacts with targeted chemicals in the waste. The reacted product is combined with oversized macro 
solids in product containers, which are transferred to a curing and staging area. Following a quality 
assurance and waste acceptance review, treated product waste is sent to  NTS for disposal. 
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* L. L Q.0 .?g ORGANIZATION STRUCTURE AND KEY PERSONNEL RESPONSIBILITIES 

TITLE PRIMARY 1 ALTERNATE 

I Manager, Construction Safety ’ ll and Health Compliance 

Health & Safety Officer 

Project Manager, Mixed Waste 
Stabilization Project 

Daryl Mills 

~~ ~ 

Carla Hood Jack Craighead 

Dick Kasparek Melissa Thomas 

Jack Craighead 

Project Manager 

Process Supervisor 

Ron Hill Ron Harvey 

Ron Harvey . Ray Gutierrez 

ES&H Coordinator 

Health & Safety Advisor 

~ 

Ben Crocker Ron Anderson 

Guy Wilson Jerry Erpenbach 

Quality Assurance Advisor 
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8 7 1 6 8  
3.0 SITE CONTROL 

Prior t o  actual stabilization of waste, the subcontractor's project manager will notify the FERMCO 
Project Manager that (1 1 staging is complete, (2 )  that equipment and chemicals have been received, 
and (3) that operations can commence. At that time a walkdown of the project work area will be 
performed. FERMCO staff who will partjcipate in this walkdown include representatives from 
Industrial Hygiene, Radiological Control, the Process Supervisor, and the Mixed Waste Stabilization 
Project Health and Safety Off icer/Assistant or designee. During the location walkdown, any specific 
hazards not previously identified will be noted. Hazards will be identified and explained to the 
project staff during project training. 

The location for the Mixed Waste Stabilization Project is the Southwest corner of Plant 6, Appendix 
F. 

3.1 Radiological Areas 

Entrances to and perimeters of radiological areas will be defined by yellow and magenta rope or, 
where practical, by physical structures such as fences or buildings. All radiological areas will be 
identified by signs having the standard radiation symbol, the magenta trifoil on a yellow background. 

The following radiological areas may/will be encountered in the performance of the work in Plant 6: 

-Controlled Area 
-Fixed Contamination Area 
-Soil Contamination Area 
-Contamination Area 
-Airborne Radioactivity Area 
-High Contamination Area 

AH areas inside the security fence are considered Controlled and Soil Contamination Areas. Plant 6 is 
a Contamination Area. To enter the Contamination Area (Plant 6) personnel must be briefed and sign 
off on the Radiological Work Permit (RWP) at the radiological control point. 

Radiological areas are established based on the contamination levels in Attachment B. 

3.2 Exclusion Zone 

The Exclusion Zone for the project is shown in Figure F-1 of Appendix F. The Exclusion Zone shall 
have one ingress and egress point. Access to the Exclusion Zone will be limited to  stabilization 
process technicians, project management staff, FERMCO HSO, IH Technicians, and Radiological 
Control Technicians (RCTs). All other personnel will be considered visitors. 

Exclusion Zone barricades will consist of safety fence. The signs specifying the operation will be 
posted every twenty five (25) feet around the zone. 

Prohibited items or conduct in the Exclusion Zone include: 

Eating, drinking, smoking, or any other activity which could lead to the possibility of hand to 
mouth exposure of contaminants 

Working when ill or when taking unapproved prescription medication 

Not having the required safety and health training 

Not meeting any other requirement specified in Section 4.0. 

MWSP PSHSP, July 28,1994. REV 0 3 o f  19 



r .  

4.0 TRAINING 

All personnel working in the Contamination and Exclusion Zone will be Radiological Worker II trained.. 
Radiological Worker II trained personnel will have taken General Employee Training (GET), Site 
Worker Training, Radiological Worker I I  Training, Construction Rules & Regulations, Respirator 
Training and have 24 hours of supervised field experience. 

4.1 Hazard Communication 

4.1.1 ' Material Safetv Data Sheets CMSDSsl 

MSDSs for stabilization chemicals and for waste to handled are included in Attachment E. Additional 
FEMP MSDSs are available through the FERMCO Health and Safety Officer or can be obtained by 
calling (6481-4000 as needed. 

Employees are required to review the MSDSs for products they are using and comply with the health 
and safety requirements on the MSDSs. 

Depending on bench tests as the project progresses, all expected chemicals may not be present. 
Chemicals which are expected to be present for stabilization or as components of the waste include 
sodium sulfide, ammonia, type 1 portland cement, ferrous sulfate, Nu-Sal, uranium salts, hydrogen 
sulfide, sodium bisulfate, caustic soda, quick lime and lead. Propane will be used to fuel the fork 
lift and carbon monoxide will be generated as a result of fork lift operation. 

MSDSs will be posted conspicuously in the work area in accordance with worker's Right-to-Know 
rules. 

4.1.2 Safetv Briefinas and Meetinas 

All personnel involved in this project will be given orientation on'the PSHSP prior to receiving 
authorization to begin work. Also, personnel will be briefed on Radiological Control and RWP 
requirements by an RCT prior to commencement of activities. 

Management is to review work tasks with project workers daily and when new tasks are started. 
The worker is to be informed of the hazards and safety controls for the work being performed. 

Workers are to attend weekly safety meetings' conducted by their supervisors or HSO. Written 
documentation of the briefings and attendance sheets will be maintained as part of the project. 

Whenever a revision or change is made to the PSHSP, or a change is made to existing work 
activities, the change shall be reviewed with project workers at  a job briefing and documentation of 
the briefing and attendance shall be maintained as part of the project file. 

All personnel involved in routine daily operations of this project are required to attend all project 
training sessions and safety briefings. 

Written documentation of the briefings and daily tailgate meetings, in the form of attendance sheets, 
will be maintained, and retained as part of the project's permanent record. File copies will be 
forwarded to the FERMCO Project Manger. 

4.2 Records 

Verification of project staffs' attendance of required OSHA and FERMCO site training courses 
consists of employee training records on file within the FERMCO Training Department, FERMCO 
Medical Services, the FERMCO Project Manager, and the FERMCO Environmental Division Training 
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Coordinator. Employees will keep their respirator fit test card and pink training verification card with 
them at all times. 

4.3 Visitors 

A visitor to the work site covered by this PSHSP is defined as anyone coming to the work site with 
the sole purpose of observation or viewing the activity in progress (hands-off inspection). Visitors 
are not allowed to operate equipment, perform manual labor or supervise work activity. 

Visitors that are Radiological Worker I I  trained are to be oriented to the work site by: 

Briefing on this PSHSP 

Shall contact the site supervisor for briefing on the current site activities and the associated 
hazards 

Visitors entering Plant 6 shall: 

Receive authorization from the Manager of Radiological Control and the FERMCO HSO. 
Be escorted by a person who has all the required training for the area to  be toured.. 
Wear a Thermoluminescent Dosimeter (TLD) radiation badge and view the Visitor Orientation 
Video. 
Wear the required PPE specified on the posted FERMCO Work Permit. 
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5.0 MEDICAL MONITORING AND SURVEILLANCE 

5.1 Requirements 

All personnel engaged in the performance of project field activities and on site more than five days, 
are required to participate in the FEMP medical monitoring program. This program shall include in- 
vivo whole body monitoring and the routine urine monitoring program. 

Incident bioassay samples, initial (end of shift) and post (start of next shift) urine samples for 
uranium concerns will be required if radiological conditions indicate potential exposures to personnel 
during the performance of the project. If any confirmed positive results occur, a 24-hour follow-up 
sample will be initiated by Dosimetry for the affected individual. 

Employees who receive radiopharmaceuticals or become pregnant are to report this information to 
the FERMCO Medical Services Department. 

Employees in the following certification programs are required to have medical certification to 
perform their duties: 

DOT driver 
Respirator user 
Forklift operator 

5.2 RECORDS 

The FERMCO Medical Services Department maintains copies of all employee medical records which 
employees have access to. ’ 
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6.0 HAZARD ASSESSMENT It 7 1 6 8  
This section addresses health and safety hazards which have been identified as being associated. 
with the activities covered by this PSHSP. 

Potential hazards to project stabilization process personnel may originate from the chemical, physical, 
radiological, electrical, and other safety hazards known or suspected to be present in the stabilization 
process area, the waste, and the  stabilization chemicals. 

' 

6.1 Radiological Issues 

Since inhalation of uranium potentially poses both radiological and toxic hazards, determinations 
must be made about which is most limiting, and in what situations one hazard or the other can be 
neglected. When radiological hazards are limiting, chemical hazards can generally be neglected 
except in overexposure situations. When chemical hazards are limiting, radiological hazards (Le. 
organ doses and effective dose equivalents) can be neglected only if radiation doses are below 
regulatory concern as defined by DOE Order 5480.1 1. Operations Offices implementing order, or 
other guidance from DOE or internal dosimetry. 

6.2 Industrial Hygiene Issues 

6.2.1 Heat Stress 

All processing area personnel could potentially be affected by heat stress. In addition to the overall 
physical condition of processing personnel, other factors such as temperature, relative humidity, 
work function, intake of fluids, PPE and duration of time exposed to elevated temperatures can 
greatly affect the degree of heat stress on an individual. 

All project personnel will be able to identify the four stages of heat stress, and to be aware of the 
warning signs and symptoms. The four stages of heat stress, descriptions and symptoms are as 
follows: 

Heat Rash - Often referred to as "prickly heat," is characterized by tiny, raised vesicles on the 
skin, or blister-like eruptions under the skin. Treatment includes the application of a mild drying 
lotion to  the skin, and seeking medical attention. 

Heat Cramps - Characterized by painful muscle spasms. Treatment includes administering 
liquids, and seeking medical attention. 

Heat Exhaustion - Symptoms include pale, cool, moist, skin, heavy sweating, dizziness, nausea, 
and fainting. Treatment includes rest in a reclining position until water balances are restored, 
the administration of fluids (no caffeine) and seeking immediate medical attention. 

Heat Stroke - By far the most danaerous, and Dotentiailv deadlv staae of heat stress, is 
recognized by red, hot, dry skin, a lack of perspiration, nausea, dizziness and confusion, and a 
strong, rapid pulse. Treatment includes seeking immediate medical attention, and cooling down 
the affected person by immersion in cool water or by wrapping in a wet sheet with vigorous 
fanning with cool, dry air. 

Fluid Intake During HotlHumid Workplace Conditions - During hot weather, everyone needs to 
consciously increase their fluid intake to compensate for increased losses of body water 
primarily through sweating. Many fluid types can help, however, the National Institute for 
Occupational Safety and Health (NIOSH) and most scientific studies have determined the best 
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t;;" &> ~ , cway to maintain hydration and help prevent heat-related illnesses is the frequent consumption of 

water. 

6.2.2 Chemical Hazards 

Chemical hazards will originate from the following sources: 

Waste chemicals 

Radionuclides (e.g., uranium compounds) 

Waste (radiologically 'stable") heavy metals 
Processing chemicals . .  

The subsections below describe some of the primary expected hazardous materials and some of their 
potential effects: 

6.2.2.1 Sodium Sulfide (flake) 

Sodium Sulfide (flake) is rated as a moderate health hazard, is slightly combustible, and is 
nonreactive. Acute inhalation results in irritation of nasal and respiratory passages. Sodium 
sulfide is very toxic when swallowed. Ingestion may result in decomposition to hydrogen sulfide 
in the stomach with systemic poisoning, and may cause nausea, vomiting, diarrhea, and 
gastrointestinal irritation. Sodium sulfide is a severe skin and eye irritant, causing chemical 
burns. Target organs and systems include the respiratory tract, the central nervous system, and 
the gastrointestinal system. In case of inhalation, remove to fresh air, give artificial respiration if 
not breathing, and get medical aid. In case of swallowing, do not induce vomiting. Dilute . 
stomach with a large amount of water or milk and get medical aid. In case of skin contact, 
remove contaminated clothing, rinse skin with running water for at least 15 minutes, and get 
medical aide. In case of eye contact, flush eyes at once with water for at least 15 minutes and 
get medical aid. Sodium sulfide is received in flake form and premixed to a 5% solution. It will 
not be stored in proximity to strong acids. 

6.2.2.2 TvDe I Portland Cement 

Type I Portland Cement is rated as a moderate health hazard and is a corrosive and an irritant. It 
is noncombustible and nonreactive. Inhalation can irritate the upper respiratory system. Wet 
cement may cause chemical burns. Direct contact with eyes can cause irritation. The cement 
chemically burns with little warning -little heat is sensed. Wet cement-especially as an 
ingredient 'in plastic (unhardened) concrete, mortar, or slurries-can dry the skin and cause 
chemical burns from inhalation, skin contact, or eye contact. cement dust can cause 
inflammation of the mucous membranes of the nose and inflammation of the cornea. 
Hypersensitive individuals may develop an allergic dermatitis. In case of inhalation, remove to 
fresh air and give artificial respiration if not breathing. Get medical -aid. In case of swallowing, do 
not induce vomiting. .Dilute the stomach content with a large amount of water or milk and get 
medical aid. In case of skin contact, remove contaminated clothing, rinse the skin with running 
water for at least 15 minutes, and get medical aid. 

6.2.2.3 Ferrous Sulfate, 7-Hvdrate 

Ferrous sulfate is rated as a slight health hazard, is not combustible, and is not reactive. 
Inhalation can irritate the respiratory system. Direct contact with the eyedskin can cause 
irritation. Ferrous sulfate should be handled in an area with adequate general or local exhaust 
ventilation to keep fume or dust levels as low as possible. If airborne concentration is high, use 
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a dust mask or respirator. In case of inhalation, move the exposed person to fresh air and get 
medical attention. In case of ingestion, give large amounts of water and get medical attention. 
Ferrous sulfate will decompose in a fire or explosion to produce toxic sulfur oxide gases. * 

Firefighters should wear proper protective equipment and self-contained breathing apparatus 
with full face piece operated in positive pressure mode. 

6.2.2.4 Nu-Sal 

Nu-sal is a mixture of salts (potassium and sodium chloride) present in the waste. Excessive 
inhalation of suspended dusts of these common salts may produce irritation. 

6.2.2.5 Uranium 

Uranium is a radioactive material, and in its soluble forms, is highly toxic to the kidneys. Soluble 
uranium compounds such as uranyl nitrate, uranyl fluoride and uranyl acetate are absorbed 
through the skin.. Non-soluble forms of uranium, such as uranium octaoxide (black oxide), 
uranium dioxide (brown oxide), uranium tetrafluoride (green salt), and uranium trioxide (orange 
oxide) are not absorbed through the skin, bur constitute a radioactive inhalation hazard to the 
lungs. The uranium compounds found in the waste to be stablized are the non-soluble type. 

6.2.2.6 Carbon Monoxide 

Carbon monoxide is a minor constituent of exhaust gas produced by the fossil-fueled fork lift 
(carbon dioxide is the more prevalent constituent). Carbon monoxide is classified as a moderate 
health hazard. It is flammable and produces asphyxiation when inhaled. 

6.2.2.7 Hvdroaen Sulfide 

Hydrogen sulfide is a potential byproduct of sodium sulfide use. It poses a high health hazard if 
present. The most likely route of exposure is by inhalation, and at low concentration, the central 
nervous system and cardiovascular systems are targeted. 

. .  
6.2.2.8 Sodium Bisulfate 

Sodium bisulfate is a non-to-slightly combustible concrete hardening additive which is classified 
as a moderate health hazard. Upon inhalation, it effects the respiratory system and 
subsequently, the central nervous and immune systems. 

6.2.2.9 Grit Blast (Black Beautvl 

Coal slag type abrasive was typically used at the Fernald site and.is present in the waste. This 
material consists of stable amorphous glass-like compounds. It contains trace quantities of 
heavy metals present in coal slag. Routes of entry into workers include inhalation and ingestion. 

6.2.2.10 Heat Treat Salt 

Furnace salt was used in uranium metal heat treating and is present in the waste. The salt used 
at Fernald is a mixture of sodium chloride and potassium chloride. Routes of entry are inhalation 
and ingestion. 
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6.2.2.1 1 JSodium Hvdroxide) Caustic Soda 

Sodium Hydroxide may used during processing as a pH adjuster. Inhalation of low 
concentrations of sodium hydroxide vapor may cause sore throat and labored breathing and 
subsequently lung damage. 
ulceration. 

Direct skin contact can produce severe chemical burns with 

6.2.2.1 2 Quick Lime (Calcium Hvdroxidel 

Quick lime may be used as a pH adjuster. Inhalation of suspended dust in low concentrations 
may cause respiratory distress or lung damage. Direct skin contact may produce acute 
dermatitis or burns. Considerable heat is liberated when quick lime hydrates on contact with 
water or available moisture. 

6.2.2.13 Ammonia 

Ammonia is present in the waste and tends to off gas during stabilization. The health effects of 
ammonia range from mild irritation to severe corrosion of sensitive membranes. In the 
concentration expected based on bench testing, irritation would be mild even without engineered 
controls. Ammonia has great affinity for water and generates significant heat as it dissolves. 
Therefore, ammonia is particularly irritating to moist skin. 

6.2.2.14 Heavv Metals 

Lead is present in the grit blast waste stream. Lead dust and pieces of lead metal may be 
present in other waste streams. 

Other heavy metals (barium and chromium) are also present in the waste streams in small 
amounts. Barium is a toxin to the eyes, respiratory system, heart and central nervous system. 
Symptoms of barium exposure may include irritation, burns and slow pulse. Chromium is a toxin 
to the eyes and skin. Symptoms of chromium exposure may include irritation and sensitization 
dermatitis. Hexavalent chromium compounds are human lung carcinogens. 

6.2.2.15 Other Chemical Hazards 

Other hazards associated with the chemicals discussed above are identified in greater. detail in 
the MSDSs in Attachment E to this PSHSP. 

6.3 Safety Issues 

The following safety issues have been evaluated during the preparation of this PSHSP. 

6.3.1 Phvsical Hazards 

6.3.1 .l Liftinq 

All employees are trained to use the proper posture when lifting in order to minimize the 
probability of a lifting accident or injury. Lifting on the project will comply with all OSHA 
requirements. The ES&H Coordinator will monitor lifting of heavy unshreddable objects, buckets 
of waste, jack hammered rubble, and other heavy loads and will ensure that more than one 
worker or hoisting equipment is used to assist in lifting loads greater than 
50 Ibs. 
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6.3.1.2 Fork Lift &- 

A propane gas powered fork lift will be used to lift heavy items such as loaded waste packages. ' 

To the extent practical, process stabilization technicians will maintain safe clearance from the 
fork lift when it is in operation. All fork-lift operators will have .received fork-lift operations 
training. 

The fork lift will be inspected by FERMCO before entering the FEMP site and daily and 
periodically by Perma-Fix. All inspections will be conducted in accordance with the DOE 
Hoisting and Rigging Manual and are to be documented. Prior to use, the path of transfer will 
be walked down to minimize hazards. The ES&H Coordinator will observe all transfers made with 
the fork-lift truck to  ensure that adequate clearances to objects and personnel are maintained. 
Site hoisting and rigging procedures will be strictly adhered to. 

6.3.1.3 Mixer 

Because the mixing unit has powerful rotating parts, only trained operators will be permitted in 
close proximity during operation. To minimize the likelihood of a projectile such as shredded 
macro solids penetrating the mixing drum, drums of wall thickness equivalent to 17-C or better 
will be used for mixing. During certain operations and during maintenance, the mixer will be 
locked out both electrically and hydraulically. 

6.3.1.4 Heavv Obiects 

Waste packages, chemical packages, waste macro solids and other heavy objects will be 
handled under direct supervision of the Subcontractor's Process Supervisor. A sorting table will 
be used to minimize dropping macro solids during sorting. A combination of safety shoes and 
good housekeeping practices will be employed to minimize the hazard of lighter objects that may 
be dropped. Macro solids exceeding shreddable dimensions and buckets of waste will be limited 
to 50 Ibs per individual lifting. The ES&H Coordinator will verify enforcement of this limit. 

6.3.1.5 Pressurized containers (drums1 

Pressure may build up in some tightly sealed, unvented drums due to the decomposition of 
contents. Organic materials, especially in the presence of water, can produce methane or other 
gases which could cause the container to bulge and/or the lid to blow off when loosened. These 
gases could be flammable. 

6.3.1.6 Shredder and Jack Hammer 

Respirator face shields are required to protect workers from flying debris in proximity to the 
shredder and to an operating jack hammer. The shredder requires electrical lockout/tagout 
during maintenance. 

6.3.1.7 Other Phvsical Hazards 

Additional physical hazards are identified for specific tasks in Attachment A, the PSHSRM. 
.. . . . 
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6.3.2.. .*: Electrical Hazards 

The GFCl are to be placed at the source of the electrical service to protect both the cord and the 
'devices connected. 

Because the portable HEPA units, HEPA vacuums, shredder, mixer power supply, drill, and other 
equipment require maintenance and repair and depend on electrical power for operation, the potential 
for electrical shock exists. The likelihood of electrocution is minimized by proper lockout/tagout of 
power sources during maintenance as shown in Attachment A., 

6.3.3 Sanitation 

Toilets, showers, and washing facilities have been provided in the clean area, outside the Exclusion 
Zone. Drinking water is provided within the site building outside the Exclusion Zone. No eating, 
drinking or smoking is permitted within the Exclusion Area. A safety shower and eye wash are 
provided within the processing area for emergency use. 

If an employee discovers evidence of contamination during frisking, he or she will notify the R C T  
present. The RCT will supervise and assist in decontamination. 

6.4 Fire Protection 

The potential for explosion during the performance of project work is minimal. Any welding or work 
with an open flame will require a FERMCO Open Flame and Welding Permit. To minimize the 
potential of explosion during electric deheader operation, an LEL head space survey is required to 
confirm sufficient inertness of head space gas. The fork lift is powered by scented propane to 
facilitate leak detection and insure ambient concentrations below LEL. approached. 
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7.0 HAZARD CONTROL - c- 7 1 6 8  
7.1 Engineering/Administrative Controls 

When feasible, engineering controls will be used to control physical, chemical and radiological 
hazards. Engineering controls anticipated during the work covered by this PSHSP include the 
following: 

The use of water mist as a dust suppressant. 

Administrative controls anticipated during the work covered by this PSHSP include the following: 

Mixer speeds be limited to reduce splash or spinout of materials. 

The use of localized ventilation that will be HEPA filtered and exhausted out of the workplace. 

Drums suspected of being pressurized will be vented prior to opening 

Limited ingress and egress to the waste processing area. 

Decontamination of equipment and personnel genuinely or potentially affected by the presence 
of inorganic contamination. 

The requirement that only qualified operators are assigned to operate the fork lift, jib crane, 
mixer, and shredder. 

The requirement that process chemicals will be added in volumes and a t  rates which limit heat 
and fume generation. 

The requirements for LEL survey prior to electric deheader operation. 

Lockout both hydraulically and electrically of the mixer during maintenance and certain 
operations. 

Lockout/tagout of the HEPA units during filter changes. 

Lockout/tagout of various electrically powered equipment during maintenance. 

Sodium sulfide' (solid and solutions) will be physically separated from acids during storage and 
handling so that mixing of the materials does not occur. 

7.2 Personal Protective Equipment (PPE) 

All persons entering the Contamination Area and Exclusion Zone must wear all PPE posted at the 
entrance. The posted requirements will include a coverall with hood, safety boots, rubber shoe 
covers, cotton glove liners, neoprene outer gloves, and an MSA full-face twin-cartridge respirator 
mask fitted with GME-H combination filter cartridges (or supplied air in place of respirator). All 
openings such as sleeves, and pants legs will be sealed with tape. Non-porous sleeve covers will 
also be worn. This equipment will be donned prior to entry and will be doffed during exit through 
the decontamination line and radiation monitoring station. Drums for accumulation of used PPE will 
be located prior to the radiation monitoring station within easy reach of exiting personnel. Sticky 
pads will be taped to the floor at the exit to prevent tracking of contaminants into the clean zone on 
the soles of shoes. 
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.The levels of PPE and respiratory protection (PPE/RP) in the PSHSRM and the FERMCO Work Permits 
have been based on characterization data and regulatory requirements. Modification to the level of 
PPE/RP may be required based on field monitoring of conditions or changes to regulatory 
requirements. 

The modification of PPE/RP level due to changes in safety or chemical hazards (non-radiological) may 
be conducted by the FERMCO HSO or IH Technician with concurrence of Perma-Fix safety 
personnel, for the hazard being controlled. When changes are required, the following steps will be 
taken: 

1. Contact the HSO and all other affected S&H Departments (Industrial Hygienists and IH 
Technicians, Radiological Engineering and Control) to determine if the change affects their 
controls. 

2. IH Technicians will complete a new PPE page of the FERMCO Work Permit and inform the 
FERMCO Permit Group. 

3. The FERMCO HSO will change the PPE section of the PSHSRM. 

The modification of the PPE/RP level due to changes in radiological hazards requires the following 
steps be taken: 

1 . Consult with the Industrial Hygienist, Radiological Engineer, Perma-Fix safety personnel, and the 
HSO. 

2. Radiological Control shall document the changes by rewriting and reissuing the affected field 
FERMCO Work Permits. 

3. The FERMCO HSO will change the PPE section of the PSHSRM. 

All personnel working under this PSHSP are responsible for reviewing currently posted PPE/RP . 
requirements and adhering to those requirements. All personnel must stay abreast of changing work 
area conditions and requirements. This will be facilitated by pre-job briefings, daily tailgate safety 
briefings, and weekly safety meetings. 

7.3 Monitoring and Sampling 

This section explains the general concepts of an air monitoring program and specifies the surveillance 
activities that will take place during the project. Specific air monitoring requirements are outlined in 
Attachment 6. 

Air monitoring identifies and quantifies airborne Contaminants to determine the need for and to verify 
the effectiveness of worker protection. Initial screening for contaminants is often qualitative Le., 
the contaminants, or classes of contaminants, are identified, but their concentration is determined 
after general airborne levels exceed predetermined limits). Two approaches may identify and/or 
quantify airborne contaminants: 

Using direct reading instruments on site. 

Collection and laboratory analysis of air samples obtained by gas sampling bags, collection media 
(filters, tubes), and/or bulk contaminant collection methods (sending solid or liquid samples to 
the laboratory). 

. . .  . .  . 
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8.0 DECONTAMINATION 

8.1 RADIOLOGICAL DECONTAMINATION REQUIREMENTS 

When leaving the Contamination Area in Plant 6, workers are to perform whole body monitoring for 
radiological contamination by entering the PCMs at the control point. Should the PCM alarm contact 
the FERMCO RCT immediately.. 

Any circumstance which could have resulted in an intake of radioactive materials by inhalation, 
ingestion, or absorption shall be immediately reported to a supervisor. The supervisor shall 
immediately report the circumstance of possible radioactive materials intake to S&H Radiological 
Control Department for evaluation. When the suspect isotope is uranium, the involved employee(s1 
shall also report to the Urine Sampling Station at  the start of their next shift to submit a followup 
urine sample. When the suspect isotope is other than uranium the involved employee(s) shall report 
to the Radiological Control Dosimetry Department for funher determination of actions. Employees 
are responsible for complying with additional requirements as specified by the Radiological Control 
Department. 

8.1.2 Equipment Decontamination Requirements 

Equipment for decontamination of radiological or chemical hazards shali be kept available in the area 
surrounding the work area exclusion zone. Upon leaving the work area exclusion zone. Workers will 
doff protective clothing into appropriate containers, frisk, and report personal contamination greater 
than 1000 dpm/1002 (unless otherwise specified) or upon alarming the personnel contamination 
(whole-body) monitor (PCM) and frisk equipment (or have RCT frisk equipment) as per instruction 
provided in Radiological Worker II training. 

Equipment must be monitored by a RCT prior to removal from a radiologically controlled area. 
Should the subcontractor's tools, material, or equipment become contaminated, they will have to be 
decontaminated by the subcontractor at its expense, before removal from the area. If 
decontamination becomes necessary, FERMCO will provide instructions for decontamination. 
Activities to ensure proper decontamination are expected to include disassembly as required. Tools 
detected to have fixed contamination may continue to be used in a Contamination Area, though 
certain conditions regarding allowable usage may be required by the FERMCO Radiological Control 
Department. 

8.2 CHEMICAL DECONTAMINATION REQUIREMENTS 

Questions concerning chemical contamination and potential exposure should be directed to FERMCO 
IH at 648-4000. 
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9.0 EMERGENCY/CONTINGENCY PLANS 

NAME 

Ambulance 

9.1 Reporting 

FEMP TELEPHONE RADIO 
NUMBER CONSTRUCTION 

9.1 .l Emeraencv Numbers 

Report all accidents and injuries to the Assistant Emergency Duty Officer (AEDO). 

Security 

Emergency Response 

FERMCO HSO 
Assistant Emergency - Duty 
Officer (AEDO) 

Accountability 

648-4262 967 
648-474914444 202 

648-41 1 1 Control 

1 CONTROL 
Hospital 

Fire 
648-65 1 1 

9.1.2 Site Notification Procedures 

All FEMP emergencies shall be reponed to the FERMCO Communication Center to ensure rapid 
response. A means to report an emergency shall be available a t  all work locations whenever 
personnel are working. This may be accomplished by one of the following methods: 

Phone 648-651 1 

Radio to "Control" 

Employees working will be notified of emergency or abnormal conditions by the plant-wide alarm 
system and radio announcements. This announcement follows the sounding of the site alarm horn . 
signal (3-3s). 

9.1.3 What to ReDon 

The following are examDles of emergencies that would justify calling and reporting an emergency: 

Serious injury 
Injury complicated by contamination 
Chemicallradiation release 
Chemical splash (eye and/or skin) 
Fire 
Major property damage 
Unusual occurrence(s1 
Explosion Emergencies 

When an emergency or abnormal condition is observed, personnel shall contact the FERMCO 
Communications Center at extension 651 1 or via radio (CONTROL) for emergencies. Stay on the 
phone line until the dispatcher hangs up. 
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The following information must be given to the FERMCO Communications Center operator: 

Name and badge number 

Nature of the emergency 
Location where emergency has occurred 

Number of personnel with injuries 
Unusual conditions (odors, symptoms, vapors, smoke) 
Current status of the emergency 

9.2 Evacuation Routes/Accountability 

Rally Point Accountability 

Should a situation require an emergency evacuation of the work area, all equipment should be turned 
off (if possible) and le f t  in place. All personnel are to  proceed to Rally Point 5 located at  the corner 
of 1" and D streets. (See Attachment C.) 

9.3 Emergency Equipment 

The FERMCO site has the capability and equipment to respond to medical, fire, chemical, and 
radiological emergencies. 

9.4 Emergency Response 

FEMP Emergency Services will handle all on-site emergencies. Any request for emergency help 
should be requested by telephone at (648-1 651 1 or on any FEMP frequency by calling "CONTROL." 

9.4.1 Medical Emerqency ' ' 

Any injury, no matter how minor; shall be reported immediately to the FERMCO Medical Department 
for evaluation or treatment. The injured employee shall be accompanied to medical for evaluation 
and treatment by the employee's supervisor. 

The FERMCO Medical Department is located at the east end of the first floor of the S&H building 
(Building 531, see Attachment D. 

The FERMCO Medical Department and emergency site ambulance shall serve as the first-aid 
responder. 

Monitoring for personnel contamination shall not delay prompt medical attention. Deviation from 
procedures governing personnel monitoring is permitted under medical emergency situations. 

9.4.2 Fire Emeraencies 

All work sites shall maintain effective communication to summon fire fighting assistance. Access to 
the work area shall be maintained at all times to permit fire trucks and fire fighting crews to safely 
approach the fire emergency. 

Only trained personnel shall attempt to operate fire fighting equipment and only when the fire is 
clearly within the capability of the fire fighting equipment. 

The FEMP Emergency Response Team (ERTI will also respond to all on-site fire emergencies. For any 
fire emergency a t  the FEMP, call (648-1 6511 or radio 'CONTROL." 
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9.4.3 ExDlosion Emeraencies 

Based on the scope of work, the potential for explosion is low. 

9.4.4 Chemical Emeraencies 

9.4.4.1 Personal Contamination 

Due to  the limited nature of project field activities, equipment, and materials involved, personal 
contamination from either caustic or corrosive materials is highly unlikely. 

9.4.5 Releases 

The supervisor-in-charge, AEDO, RCT, and the FERMCO HSO shall be notified of the release. 
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i 7 1 6 8  

~ _ _ ~  

Field Copy 

Project Manager 

10.0 CHANGEWAMENDMENT TO THE PSHSP 

Carla Hood 

Dick Kasparek 

This PSHSP for field activities 'is based on information available at the time of  preparation. Provisions 
of this plan are to be reassessed quarterly by the FERMCO HSO or when conditions/events arise that 
require reassessment of health and safety issues. PPE requirements,including respiratory protection 
requirements, will be reevaluated when air sampling data are available, and changing trends in 
airborne levels are observed. Amendmentshevisions of this PSHSP must go through formal review 
and approval by all departments included in the original review cycle. 

Construction Safety 

FERMCO Health and Safety Officer 

Radiological Control Technicians 

10.1 Control of Health and Safety Plan 

Jack Craighead 

Carla Hood 

Dan Thiel 

For the purpose of ensuring that all personnel are informed of any changes in the scope of this 
PSHSP, CONTROLLED copies of this document shall be maintained by ES&H Document Control. 
Only essential personnel shall maintain controlled copies of this document. The following table is the 
list of personnel with the controlled copies of this PSHSP. 

Radiological Engineering 

Director FERMCO Medical Department 

I I TITLE INDIVIDUAL 

.Scott Toler 

Doran Christensen . 

Supervisor, Industrial Hygiene Technicians 

Manager, Industrial Hygiene 

I Project Manager, PES1 

Jack Patrick 

Dave Jackson 

I Tim Kimbail I 

Changes, corrections, and/or additions not directed through S&H Document Control will not be 
considered "controlled and approved." Operations conducted under such plans will be subject to 
work stoppage until control numbers are assigned. 
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ATTACHMENT A 

PRO JECT-SPECZFZC 
H E a T H  AND SAFETY REQUIREMENTS 

W T R I X  
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ATTACHMENT B 

PERSONNEL ENVIRONMENTAL 
MONITORING ACTION LEVELS 



RADIOLOGICAL CONTUOL ACTION LEVEL 7 1 6 8  

MEASUREMENT 
ACTION/RRWIR.h IVRY 

LBy&L ' 

i 
. Alpha Robe 

Beka/Camma Probe 

1000 dDrn/l00cd Wrankrm 
loose hiI)2Odorn/100cm' 

fl7aoriurn loose 1imiQ 

1 . ~ d n r n / I ~ c m '  

Conlac1 Radwloaical Control Technician ab exf. 9244. 

Con&ct Radioloaical Control Technician Qb ext. 9244. 

Rn-222 dauduen I > 33.0 WL I SCBA or air-sumlied bubble suil 
1. Area shall be posted as an "Airborne Radioactivity Area', based on air sample results, by the Radiological Control 

U-238. 771-230. and 
Th-232 - 

U-238. Th-230. and 
73-232 

Technician. 
2. Air sample results which indicate that individuals may have been exposed to 4 DAC-hours or more per week shall trigger 
internal dosimetry assessment (e.g. invitro andlor invivo assessments). 
3. lnvitro and/or invivo assessments may be required at levels less than 4 DAC-hours per week, if deemed necessary by the 
Radiological Control department. 
4. Respiratory requirements will be established based on air sample results, protection factors of the respiratory protection and 
stay time in the affected area as determined by Radiological Engineering. 
5. Derived Air Concentrations (DAC),for radionuclide(s) of interest. 

> 0.10 x DAF" Area Dosled as "Airborne RadioacIivih, Area" 

> 1 . 0 ~  DAC Full-faced air ~ ~ r i f i i t ~ ~  resobutor wirh anti-C hood 



INDUSTRIAL HYGIENE PERSONNEL AND 
ENVIRONMENTAL MONITORING ACTION LEVELS 

LEVEL MEASUREMENT ACTION 

Organic vapors 

>25 ppm 

Detection to 5 ppm 

Total dust  

Withdraw and re-evaluate activities 

Contact FERMCO IH 
Check engineering and edministrative controls 

Explosive gases 

Ammonia 

Hydrogen Sulfide 

Carbon monoxide 

> 0.02 mg/m3 

Contact FERMCO IH 
Use air supplied respiretor 

0 
Check engineering and administrative controls 
Obtain personal samples to characterize 
contaminant and concentration. Establish 
measurement methods, action levels, and actions 
for the contaminants. 

Contact FERMCO IH 
Use air purifying respirator 
Check engineering and administrative controls 
Identify contaminant by air sampling or by 
process knowledge. Establish measurement 
methods, action levels, and action for the 
contaminant found. 

>10 ppm Use air purifying respirator 
Contact FERMCO IH 
Check engineering and administrative controls 

>25 DDm 

~~~ ~~~~ ~~~~ ~~~ 

I Withdraw and re-evaluate activities 



ATTACHMENT C 

FEMP RALLY POINTS 
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ATTACHMENT D 

LOCATZON OF F E W  MEDZCAL FACZLZTY 
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ATTACHMENT E 

WORKAREA IMATElU4L 
SAFETY DATA SHEETS (MSDSs) 



DATA SHEET -. 

3ILING POINT (OF) -28.1' -- 
. . .  ELTING POINT (OF) -1073O 

,POR PRESSURE (mm Hg.) 4802.9 (94 psi) @ 60°F 
-- ~ 

. . -. -.- 

-. - ..... .__ .. tPOR DENSITY (AIRSI) 0.60 @ 32OF 

RODUCT NAME: Anhydrous Ammonia 
OMMON NAME: Ammonia 
HIPPING NAME: Ammonia. Anhydrous, Liquefied, 2.2 

UN 1005. RQ. Inhalalion Hazard. 

SPECIFIC GRAVlrY (HzO=l) 0.62 @ 60'F 
.---- ..... ... 

PERCENT VOLATILE BY VOLUME ( O h ) .  100 

pH ~pprox .  11.6 for I N Soh in water 
.-, ........ - - - ~  ........ --- ........ . . . . . . . . .  

..__ .---.. . . . . .  ........... 

_--- SOWBILITY IN WATER 33% (Wt.) ('0 68'F 
-. . . . . . . . . . . . . .  . --_ 

MANUFACTURER AND/OR DISTRIBUTOR: 
LaRoche Industries Inc. 
1100 Johnson Ferry Road N.E. 
Manta. GA 30342 
(404) 8514300; (404) 491-7987 aker hours 
Prepared By: R. C. Cannon 

-.. FORMULA CAS. NO.;- %W. 1, MATERIAL - 

C-Grade P-Grade 
Ammonia NH J 7664-41-7 99.5 99.995 

H I 0  7732-1 8-5 0.4 33ppm 
- - 0.1 2 pprn 

EXPOSURE LIMITS 
/. ........ -I_----.---. . ..- ......... -- 

ACGW 

,re. ......... STEL 
25ppm 35ppm 

. . . . . . .  ............... ........... ...... 
OSHA-PEL 

50 PPm 

SrngIMJ 5mglM' - None Established None Established 

HEALTH 3 (High) 
HAZARD RATING FIRE 1 (Slight) 

REACTIVJTY 0 (Least) 
--_.---..I-.--- .-, ........... -,, 

I - - .--- - .--- 

L ASH POINT (method used) Not Applicable 
AMMABLE LIMITS 16-25°/o in air 

TINGUISHING MEDIA: Wiih a source of ignifin. ammonia will burn in the range o( 16.2SQ/o in air. Use water log or spray lo extinguish names. 
-~ ~ 

'ECIAL FIRE FIGHTING PROCEDURES: Stop flow d gas: move containers from tire zone i f  possible. Slay clear of tank heads. Use water 
:ool fire-exposed containen and protea personnel. Use wm spray to control vapors. Personnel must be equipped with appropriate praectiw? 
)thing and respiratory equipment. Do nor put water on liquid ammonia. 

, CONDITIONS TO AVOID: Hearinq above ambicnt tcrnperatures causes the vapor 
pressure 01 ammonia . .  to increase rapidly: 

------. . _-.-- -----. - --.- 
STABILITY 

:OMBATIBILITY Ammonia can read violently with strong acids. Under ceflain conditions. ammonia reacts with bromine. chlorine. fiwrine 
odine lo form compounds which explode spontaneously. Reactions of ammonia with aolcl. silver or mcrcury to lorm explosive Iulminate-like 
npounds have been reponed. 

JARDOUS OECOMPOSITION PRODUCTS: Hydrogen on heating to Over 850°F. The decornoowon remperalurc! may be lowercd to 
-- .... ..... ... .-.--. .... ----.. 

by contact with csflain melals such as nickel. ... . . . . . . . . . . . . .  . .- .......-. .... .-- - . -...-- 

POLYMERIZATION HAZARDOUS 12y will Occur Occur k-/ CONDITIONS TO AVOID: No1 Applicnblr: 

TE: Anhydrous Ammonia is  subject to the reponing requlrements of SARA (1986. section 313 of Title 111) and 60 CFR Pwl372. 



STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED: Stop leak if feasible. Avoid breathing ammonia. Evacuate pcrsonne! not equipped 
with proleitie clolhing and equipment. Use copious amOunls of water spray 01 fog Io absorb ammonia vapor DO NOT put water on liqilid 
ammonia. Contain run-off to prevent ammonia from entering a stream, lake. sewer or ditch. 

Relejse of 100 Ibs. ormore olammonia wlrhin 24 hours musf be reported fo fhe NationalResponsc Center a1 800-at4-8802. as wcllas 
appropiare local and stare agencies. Immediate (within minutes) reporting is requlrea. 

3 
. .  -.... - . .  --._-- .- 

VfASTE QSPOSAL METHOD: Not Applicable 
Recover ammonia if  feasible. Otherwise. let ammonia emwrate if ..- _ _ _ -  ---- I 
appropriaie. Only personnel experienced in ammonia spills should 
adb water to liquid ammonia. Dispose of diluted ammonia as a fenilizer or in an industrial proccss. 
b r  hezardous waste ngulations, cat/ rhe RCRA Hotline 81 800.424-9346. 

EFFECTS OF OVEREXPOSURE: I W O R  EXPOSURE HAZARD I 
IDLH Level=SOO ppm LaiNnAuTioN ITZ]SK~N CONTACT 1 x J E ~ E  CONTXT I - - ~ I N G E ~ I O N  1 I 1 ... .. - . .. Ammonla is a sirong alkali and readily damages all body ..--.-..-. -.. - . ...._ _._.. .. ..-. .. .. , . 

tssues. Ammonia is not a cumulatiue metabolic poison, 
nor IS i t  a listed carcinogen by iARC. NPT or OSHA. Inhalation: Depending on exposure conccnlration arid duration. effccfs car: wry kern none 
01 only nurd irritalion. to obstruclion 01 breathing from laryngeal and bronchial sP;l’;rn, 10 eo2n13 and Jewfr! damape of the rnu=ous mcmbranos 
o! the respralory tmcl with possible fatal results. Latent edema and residual reduclbn in pulmomry !unction m3y occur Skin Contad: Prolonged 
conlacl with high concentrations can cause painlul tissue damage. fronbite ana serious chemical burns. Eye Contact: Exoosure to liquid Or 
nigh concentralions o! vapor can cause painful. instanl and possibly irreversible damage to tissues such as the conjcrncliva, Cornea and lens. 
Glaucoma and opacities may occur. Ingestion: Tissue damage. chemical burns. nausea and vcmiting can occur. Ammonia is 9 53s under normal 
almosphcric conditions and ingesilon is unlikely. 
EMERGENCY AND FIRST AID PROCEDURES: 
Eye contact: Flush with large amounr of water for at least 15 minutes then immediately seek medical aid. Inhalation: Remove from exposurc. 
If breathing has slopped or is difficult. administer anificial respiration or oxygen os needed Seek immediaic medical aid. Skin Contact: 
ImmediJtely flush with large quantities 01 water for at least 15 minutes while removing clothing Clothlng lrszon to thC skin Should be thawed 
vd.? vialor before removal. Seek Immediate medical aid. Ingestion: Do no1 induce vomiling. Have thC- victim drink Isq~l” quamitics of walcr i f  
conscious. Immediately seek medical aid. Nejer give a v h i n g  by moulh to an unconscious person. 

. . . ... - .. . ”.\ 
I; .: 
1.1 ... . .  . .. . 

2ESPIRATORY: 
Respiratory protection approved by NlOSHlMSHA for ammonia must be used wren exposure lirnrts arc acceded. Whettier it C h C m i C d  wnridge 
respiralor or a selt-contained breathing apparatus is suficient for effective respimtcry mection dcpzfids 011 tliri tyrx anc magnit~de 01 cxposure. 

SKIN: 
8ubber gloves and rubber or other types of approved protective clothing should be used to prevent Skin contact. A face shield should be used 
for increased prolection from contact with liquid. 
EYE: 
Chemcial splash 90ggleS. approved for use wilh ammonia. must be worn to prevent eye contact with liquid or vapor. A face shield should be 
used for increased prMeclion from contact with liquid. 
VENTILATION AND ABSORPTION: 
Local.positiv8 pressure andlor exhaust ventilation should be used to reduce vapor concentralions In confined spaces. Ammonia vapor. being 
IiShter than a 4  can be expecred to dissipate to the upper atmosphere. Ammonia concentrations may also be r m u c d  by the used an appropriate 
aOsorbenl or reactant material. 
OTHER PROTECTIVE EOUIPMENT AND MEASURES: 
Emergency eyew~sh stations and deluge showers must be available in the m r k  arex Post a IIS~ of anerpency rcswnsc cont~cts and tc;cphonc 
numbers. 

~ . _ _  
fiefor 10 the ANSI K61.1 standard for Slorage and handling in!&ktion. Pmleci containers from ~hy31cnl d;rm;rgc and Icrnper3!vros ercct!ding 
12’2’ F. Use only approved storago systems. Zinc. copper, Silver. cadmium and their allo\.s mus? no! be uwd In ammonn syslcms since t h y  can 
Ce rapidly corroded by i t .  Avoid hydrostatic pressure. which can cause equipment rupture. by adhcrirq lo Drop?r filling grocecures and the 
use of hydros!alic pressure rclief valves where appropriate. 

Contact lenses musf no! be w i n  when working witn ammonia. 

This mformatron is raten trorn sources or based upon data believed to be mlraDle: hwwcc LaRochc Inc/trs!rict Inc. makes rro wnrmnty RS to tho 
absdfm COrlCctncsf or sufficiency 01 any ol the Coregoing or that addifionel or ofher measures may nor hc rcqu;md vnmrpanicu!ar c9nd;iion:. 

O T H E R  COMMENTS: 

O U 0 ~ 8 ’ 2  



- ' chemtrec 800-424-9300 

Ear iurn H y d r o x i d e )  8 - H y d r a t e  F a g e :  1 
I s s u e d  : 10/03.. '90 

I .  3 R K E R  IrlC. 222  Eed School L a n e ,  F h i l l  i p s b u r g ,  t.12 OS365 

C o n t i n u e d  or1 P a g e :  2 
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J.7. Baker Inc. 
222 Red School Lane 
Phillipsburg, NJ 08865 
24-Harr Emergency Telephone 908-859-2151 
NahoMl R e m  Cent= 800-424-8602 
chembec 800-424-9300 

N a t d  Response In CaMda mudeusandcaMda. 
CANUTEC 613-996-6666 Chemtrec 202-483-7616 

- ' I n t e r  riat i o r i a l  L a b e  1 i n q  

C o n t i n u e d  o n  Page: 3 0 0 1.. F 



- J.I. tjaKer inc. 

24-Haur Emergency TeleDhone &-W-2151 
@ Natmal Response Center 800-424-8802 Natlonal Response In C a m  OJlSdeUSandcarrada' 

Chernhec 800-424-9300 CANWEC 613-996- ChemtreC 202-483-7616 

222RedSchoolLane r 

Baker Phillipsburg, NJ 08865 b 7 1 6 8 

Continued on P a g e :  4 



J. I .  BaKer ~nc. 
222 Red School Lane 
Phillipsburg, NJ 08865 
24-HM E m  Tekphone 908-859-2151 
NalDnal Aeswrrse Cent- 800-424-8802 
C- 800-424-9300 

Nallorul Resoonse h Canada ounde US. and Canada * 
CANUTEC 613-996-6666 Chemhec 202-483-7616 

,.irc i n o q e n i c i t v  
None i d e n t  i f  i s d ,  



J. I .  Baker ~nc. 

h)cler Phillipsburg, NJ 08865 
24-Hcur Emergency Tephone 908-859-2151 

Chemtrec 800-424-9300 CANUTEC 613-996-6666 ChemtreC 202-483-7616 
@ NatDMl R e m  Cent= 800-424-8802 

A 

N a t m  Reswcse In Caw& ~sdeU.S.ardCanada ' 

1 1 6 8  

-. ,- 
C ~ L  CC:.ITFICT: In c a s e  o f  eye c o n t a c t ,  immediately f l i ; s h  w i t h  plenty of 

water  f o r  a t  l e a s t  15 minu t r ; s .  

SaRA/'T'I'E TI1 XRZFIRD CRTEGORTES and LISTS 

C o n t i n u e d  on Page :  6 



3.1. UOht;l I I  IG. 
222 Red School Lane 
Phillipsburg, MI 08865 
24-HOur Emergwry Telephaoe 900459-2151 
National R e m  Center 800-424-8802 
ChemtreC 800-424-9300 

ansde us. 916 calwja. 
CANUTEC 613-996-6666 ChembeC 202-483-7616 

YJse g e n e r a l  o r  l o c a l  e ) rhaus t  v e n t i l a t i o n  to meet TLU 
r e cl u i r em e n t 5 . 

C o n t i n u e d  on  P a g e :  7 
no15 



V. 8 .  UUI\Gl 11 I+. 

222 Red School Lane 
Phillipsburg, NJ 08865 
24-Harr Emergency TeIephDne 908-859-215 
Natifnal ResDonse Center goO-424-8802 
chemaec 000-424-9300 

1 

Ear iurn H>idroxide,  8-Hydrate ' P a g e :  7 
I s s u e d :  1 0 i 0 3 / ' 3 0  

-. *-> ,_. - ;I3 
3 c t i v e : 0 5 / 0 1 ,.* 8 9 

C u s t o m s  Marmonizat ion Number :. 2 8 1 6 3 0 0 0 0 0 4  
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M a t e r i a l  S a f e t y  Data Bheet it 7 1 6 8  

Aeeociated General Contractor8 of knerica Product: CALCIUM HYDROXIDE 
1957 E Street N.W. 

Waohin ton D.C. 20006 WSDS No: AGCA / ACCA 22 
2x2-393-2040 R.ri8iOS: A 

Date: Xarch 29, 198'9 

I .  SECTION I. MATERIAL IDENTIFICATION 1 
Trade/Material Name: CALCIUU HYDROXIDE /ooa 7c 
Other Designations: Hydrated Lime, High Calcium Hydrated Lime, Caustic Lime, Calcium 

Hydrate, Slaked Lune, Ca(OH)2, ASTH C259, CS3, etc .  CE Material 
D4B3. 

3 s :  001 305 620 
daterial available from many sources, including: 

lanufacturerr: Harehaw Chemical Co. Warner Co.,Ind. Mineral Div. 
1945 E. 97th Street P . O .  BOX 448 
Cleveland, OH 44106 Bellefonte, PA 16823 

Phone: (216) 721-8300 Phon.: (717) 355-4761 

Ash Grove Cement Co. 
P.O. Box 25900 
Overland Park, KS 66255 

Phone: (913) 381-8901 

' SECTION 11. INGREDIENTS AND HAZARDS 

ngredient Name: Percent: Exposure Limits: 
ypical C o r n D o n i t i o n : *  

8-hr. TWA 5 mg/m3** alcium hydroxide, Ca(OH)2 >90 

ilcium carbonate, CaCO3 <4 

ngnesium oxide, HgO 

cides (A1203, Fe203, Si02, etc.)(other) 

:ommercial material DreDared bv hvdration of lime. 

<3 

<3 

Rat, Oral 
LD50 7.3 gm/kg C 

'ACC1I.I (1984) TLV; nb e&cific'OSh PEL established (minimum control would be as a 
iisance particulate). 

SECTION 111. PHYSICAL DATA 1 

bpearance L Odor: Crystals or soft, white powder or granules. Odorless. 

rater solubility (%) :  q/lOO sat. solution: Specific g r a v i t y  (H2O=l): 2.3-2.4 

017. 
o ° C  = 0.185, At 2SoC= 0.159, At 100°C = Molecular weight: 74.1 

composition point (-HZO): 580 
of saturated solution at 25OC: 12.5 

e 1 --- XSDS AGCZL 22 continues on page 2 



utmrial Safmty Data Bheat 

Aseociated General Contractors of America Ptoductt CALCIUM HYDROXIDE 
1957 E Street N.W. 

waehin ton D.C. 20006 NSDS #Or ACCA / AGCA 22 
282-393-2040 Rooision: A 

Dator March 29, 1989 

SECTION IV. FIRE AND EXPLOSION DATA J 
P l a s h  Point (method) : N/A 

Extinguishing media: This material is not combustible. Uee Autoignition Temp: 
extinguishin media which Le N/A 
appropriate 9 or the aurrounding fire. 

Unusual fire or mrplosion harardr: When heated above 58OoC, material can decompose to 

special fire-fighting procedures: When thie material is involved in a fire situation, 
firefighters should wear full protective clothing, and use eye protection and 
self-contained breathing apparatus. 

produce CaO. 

SECTION V. FtEACTIVITY DATA I 

Material is* stable 

Chemical incompatibilities: Calcium hydroxide is a strongly alkaline material which 
is incompatible with acidic materials. It forms salts with nitroparaffins in the 
presence of water which are exploeive when dried. It can cause the explosive 
decomposition of maleic anhydride. Boiling elemental phosphorus in a calcium 
hydroxide solution can liberate spontaneously flammable phoephinee. It liberates N H 3  
from ammonia salts. 

Conditions to avoid: When ex sed to the air, it will elowly absorb carbon dioxide to 
form ca p" cium carbonate. 
it loses water to form calcium oxide or lime. 

*This is G stable solid in a sealed container at room temperature. 

When heated at temperatures above 5 8 3 O C ,  

SECTION VI. HEALTH HAZARD INFORMATION i 
Summary of risks: This material in the presence of moieture, is a moderately caustic 
irritant and can be damaging to human tresue. Exceeeive skin contact will Lrtitate 
the skin and produce dermatitis. E e contact gives a burning sensation with severe 
irritation and possible damage. 
be damaging to the mucoue membranes of the upper reepiratory tract. Do not ingest. 

First aid: 

In x alation in particulate form is irritating and can 

Eye contact:  Promptly flush with plenty of running water, 
including under eyelids, for at least 15 minutes; then, 
get prompt medical attention. 

Skin contact: Wash exposed skin with plent of water. Remove 
contaminated clothing prompt 1 y. Get medical help if 
exposed area is large or if irritation persists. 

Inhalation: Remove to fresh air. Contact physician immediately. 

Ingestions Dilute by giving 2 glasses of water or milk to drink, 
followed by f r u r t  juice or diluted vinegar: to 
neutralize the alkali; then consult physician. 

Page 2 --- MSDS AOCA 22 continues on pagm 3 

'$OQ296 
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Aefiociated General Contractore of America P+oduCt: CALCIUX HYDROXIDE 
1957 E Street N.W. 

Washin ton D.C. 20006 WSDS No: AGCA / ACCA 22 
282-3 93 -2040 Rmririoar A 

D8t.r Harch 29, 1989 

1 . SECTION V I I .  SPILL, LEAK AND DISPOSAL PROCEDURES 1 
Spill / Leak proc0dure.r Those involved in clean up of spills should use protective 
equipment (See Sect. V I I I ) . .  Pick up rpilled powder pvo idina dustina conditione and 
place in a clean rteel container for reclaim or dirp08al. Safety perSOnnel should be 
involved when large spills occur. 
with much water dAlutron. 

warto unagement / Dirporal: Consider the following method6 of dieposing of scrap 
materiaL: 
protected area to react with C02 from the air to form C a m 3  (luneetone); or 
disperse in water, neutralize with hydrochloric acid, precipitate with soda ash and 
flueh to sewer with much water to keep below 250 mg NaCl/liter. 
State, and Local regulatione. 

Trace8 of r esidug can be fluehed to the sewer 

Uee to neutralize waete acid; spread on surface or ground in an ieolated, 

Follow Federal, 

I SECTION VIII. SPECIAL PROTECTION I N F O M T I O N  I 

Porronal protoctivo equipment: 

Goggle.: Wear eafety glaeees, goggles, face .shield to prevent Contact. 

Glover: Wear rubber lovee, protective clothing, long-eleeved ehirt with 
buttoned col P ar, apron, etc. to prevent skin contact with thia 
material ae required for the conditione under which it is ueed. 

Respirator: Provide approved duet or mist reepirators or self-contained 
reepiratore for non-routine or emergency use above the TLV. 

recommended. 
Remove severely contaminated clothing promptly and launder before 
reuse. 

Other: Use of protective creams on area8 of skin exposed to dust has been 

Workplace considerations: 

Ventilation: Provide general ventilation and local exhaust ventilation for dust 
control (or mist control if ueed at3 a water diepereion) to meet TLV 
requirements. Vent duet to appropriate collector. 

An eyewash station and safety shower muet be readily available where this material, 
or its water dispersions, are used. 

SECTION IX. SPECIAL PRECAUTIONS 

Storage segregation: Store in a cool, dry area in tightly closed containere. Protect 

Special handling / storage: Keep away from acidic.material8 and other incompatibles 
(See Sect.  V ) .  

Xber precautions: Prevent contact with clothing or-with the body, or inhalation Of 
just or solution mist. 
alkaline water diepereione of thie material (milk of lime). 
iygiene practices. Wash thoroughly after handling. 

>at8 80urce code(.): 1, 2 ,  4-9, 11, 14, 2 0 ,  47. N 

containere from physical damage. 

Use due caution in mixing wxth water and handling the 
Follow good personal 

Ig. 3 --- USDS AGCA 22 continue8 on page 4 -0- Page 3 
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. Matorial S a f a t y  Data Shoot 

T . . . .  

Associated General Contractor8 o f  America 
1957 E Street N . W .  ~~- . 

Waehin ton D.C. 20006 
2 82  -3 9 3 -2040 

Product: CALCIUU HYDROXIDE 

BUDS No: ACCA 1 ACCA 22 
Data: March 29,  1989 
ROVi8iOnl A 

AGCk provides t h i e  USDS for reference purposes only, no warranty is expressed or 
implied. D a t a  herein i s  taken from standard reference sources. 

End of USDS AOCA 22 --- Page 4 



MATERIAL SAFETY DATA SHEET ~ f f e c -  3_/85 I - 
Rqui rd  under USOL Safety and Iiicalth Regulations for Ship Repairing, 

Shipbuilding, irk Shipbmiking (29 C$R*i915, 1916, 1917) ./0/39 
168 

~ ~~ ~ ~ ~~ ~ ~~ 

.. S€CTION I 
JFACTURER'S NAME EMERGENCY TELEPHONE NO. 

TLV 
x I (Units1 

91NTS. PRESERVATIVES, & SOLVENTS 

IENTS 1 N/A BASEMETAL 

4LYST N/A ALLOYS . - 

EED MINERALS DIVISION, Harsco Corpodation I 219-923-4200 
a G S  (Numoer, SCreer. City. Stare, and ZIP Code) 
149 C Kennedy Ave., Highland, Indiana 46322 

o a l  S l a q  Black Beauty Abrasives - 
i n e r a l  s l a q  

l lCAL NAME A N 0  SYNONYMS 

4ICAL FAMILY FORMULA 

TRAOE NAME AND SVNONYMS. 

S i m i l a r  to Amorphous Glass 

TLV 

N/A 

N/A 

3lack Beauty Abrasives are s t a b l e  amorphous g l a s s - l i k e  compounds 4 
rox i c  e f f e c t s  from exposure have n o t  been demonstrated. I 

- 

r y p i c a l  Free S i l i c a  0.1% I 

1 
SECTION 111 - PHYSICAL DATA 

LING POINT ( O f - )  Melts 25000 SPECIFIC GRAVITY (H2091) N - 2.76 

'OR PRESSURE [mm H9.1 N/A BY VOLUME (w N/A 

N/A 

PERCENT. VOLATILE 

EVAPORATION RATE 
N/A ( * 1) 'OR OENSITY (AIR-1) 

.UBILITY IN WATER Neg 
I E A R A N C E  AND OOOR Black granular s o l i d  and no apparent odor. 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

1 L e  I Uei I 
N/?- 1 

e3-1 POINT (Mernoa useo) 

TINCUISHING MEOIA 

:CIAL FIRE FIGHTING PROCEDURES 
None Required 

None 

None 
- 



a8 per 29 CPR 1910.1000 T b l .  2-3. 
C*UaacNm MO CIUT AIO ~ n o c ~ w n u  

Drocedurc rccruircd. 

I -  y l v  occun W A U I o o C n  
COLYYCRIZATION 

WILL NOT oewa I x  

a8 per 29 CPR 1910.1000 T b l .  2-3. 
C*UaacNm MO CIUT AIO ~ n o c ~ w n u  I 

/ CONOITIOWS TO AVO10 

. None 

t NO sQsSLul Drocedurc rccruircd. 

KeeD free of a l l  contamination. 

Use an aDnroDriate s a f e t v  screen over f i l l  hatch of  blastina Dot. 
OTUER PRECAUTIONS 

SECTION VI - REACTlVlTY DATA 
COnOlTIOC(S TO AVO10 1 STMlUrv m A 8 U  

4 

I 
~ ~~ 

1 
\ 

SECTION VI1 - SPILL OR LEAK PROCEDURES 
S E r 3  TO BE TAKEN IN CdSE MATERIAL IS REL-EO OR SPlLLEO 

No snecial  a c t i o n  reautrea. 

t I 
WASTE O I S ~ S A L  mtzrnoo 

Mav be used a s  f i l l  material s imilar  t o  sand. EP T o x i c i t v  not 

detected and/or exceeded for Cr,  Aq. As, Hg, Cd, Se. Pb, Ba. 

L I 

SECTION Vlll - SPECIAL PROTECTION INFORMATION 
RLSPIRATORV PROTECTION /Spec@ type) 

V-TIurlON LOCAL EXHAUST 
Use NIOSH c e r t i f  i e a  r e s n i r a t o w  Protection eauinment as r e w i r e d .  

S u f f i c i e n t  to allow v i s u a l  contact  with work surface ana 
! 
[ Standard abrasive b l a s t e r s  gloves I Hood with protective lens. 

maintain compliance with applicable reaulations. 
PIOTECTIVE CLOVES LYE PROTECTION 

I OTHER PROTECTIVE EQUIPMENT 
Use appropriate. abrasive b l a s t i n g  protective equipment. 

r SECTION IX - SECIAL PRECAUTIONS 
PRCCAUTIONS TO BE TAKEN IN -AN LING A- STORING 

Keep dry to  assure free 8 0 w .  

'The' o p i n i o n s  expressed h e r e i n  a r e  those o f  q u a l i f i e d  
e x p e r t s  w i t h i n  Harsco Corporation.  Harsco b e l i e v e s  t h a t  t h e  
i n f o r m a t i o n  c o n t a i n e d  h e r e i n  i s  c u r r e n t  and a c c u r a t e  f o r  the 
normal and intended use of this product a s  o f  t h e  d a t e  o f  
this M a t e r i a l  S a f e t y  Data S h e e t .  S i n c e  t h e  use of this 
i n f o r m a t i o n  and of  those o p i n i o n s  on t h e  c o n d i t i o n s  O f  use 
o f  the product a r e  not w i t h i n  the c o n t r o l  of  Barsco 
C o r p o r a t i o n ,  i t  i s  the u s e r ' s  o b l i g a t i o n  t o  determine and 
o b s e r v e  t h e  c o n d i t i o n s  of s a f e  use and d i s p o s a l  of the 
p r o d u c t  b y  t h e i r  o p e r a t i o n s . '  

Page ( 2 )  RMD 



.990 
:erial Name: [.Ogl 

ionyms: [Om 

. - 
7 1 f W  Martin mist- En- Systems, Inc.[m 

mterial Safety Data Sheet[- 

00320 
000630-08-0 

CARBON MONOXIDE 
rc 

Version No: [on 1 
Werrion Datec.[Om 10/0 

1) CARBON MONOXIDE, QtYOCEHIC LIQmD 
2) CARBON OMDE 
3) CARBONfCOXfDE 
4) ZXHAWSTGAS 
S) PLVE WLS 

,tus Information:[Om HSDS XSDS WSDS Request 
Outstanding 
- I I I H I I o  

Available 
--I 

status - Typ. - 
A YaS No D 

.if ication History: [Om Date of Entry Date of Change Last Hodifi 

cia1 Condition:[- 

D No:[Om CSCOO24-24 00 

Group Code:[Om C 

es No: [Om 039275550 

e Chemical: [Om 
mica1 Formula:[Om 

Yes 
c-0 

lth Hazard Ratings:[Om 2, UODERATE HEALTH EA-> 
'ASPHYXIANT 

e Hazard Ratings:(- 4 ,  -ypLAIMABLD 

ctivity Hazard Ratings:[Om 0, Q1ONREhCTIVD 

sical Form:[Om 

:[Om 

CS No: [Om 

ufacturers:[Om 

LIQUID GAS 

UNISOLATEO COWPONENT OF GASEOUS mEfs, E.G. UATE 

CAS REDUCING AGENT IN H E T U U R G I C A L  OP-TIONS XN 
KANITFIICTURINC KETAL CARBONYLS AND ZINC WHITE 
PIGMEHTS -CAL INTERMEDIATE FOR PHOSGENE, 
WETRAWOL, ACETIC ACID, ACRYIZC ACID REDUCING 
AGENT IN IRON ORE PROCESSING 

K3S00000 

(Name, Address, Phone, PAX No, Contact) [Om 
1) AIR PRODUCTS AND m C A L S ,  INC. 

INDUSTRIAL GAS DIVISION 
.ALLENTOWN, PA 18195 
Phone: 215-481-4911 

2) LIQUID A I R  COW. 



O m  CALIFORNIA PLAZA, SUITE 3 5 0 ,  2121 N e  

CALIFORNIA BLVD.. 
I?& cREp(, CA- 94596 
Phone: (800)231-1366 

--. 3 )  WATEIESON co. 
P.O. BOX 85,  EkST R ~ ~ Z Z Z Z F ~ ~ P ~ ~ ; ~ ~ ~  
Phone: ( 2 0 1 )  933-2400 

S D S  Listing: [m 
WFR No[Om Manufacturer Name[h 
Tech DatafOm 

Used 
HSDS KSDS To M o d i !  

Rep bate[Om Rcvd Date[ 

08/01/1991 01/22/1993 No 
10/01/1985 0 3 / 1 9 / 1 9 9 2  Yes 

XATH HATHESON COO 10/01/198S 0 3 / 1 9 / 1 9 9 2  . Y e s  

. AIR2 PRODUCTS AND -CALS, INC. 
LIQ LIQUID AIR CORP. 

0 2, PHYSICALDATA- [m -I.-- 

saterial Description:[- 
1 

AfR WITB RRICar BLUE 

Iolecular Weight:[Om 2 8 . 0 1  

bensity/Specific Gravity:[Om 
:C 

1.250 G/L AT 32 DEG P, 0 DEC C FOR GAS; 0.793 

FOR LIQUID 

'?--r Density: [Om 
: Pressure: [Om 

.oiling Point: [ o m  
:elting Point: [Om 
reezing Point: [Om 

1.0 (AIR-1) 
>1 ATXOSPHERE AT 68'DEC P, 20 DEG C 

- 3 1 2 . 7  DEG P, - 1 9 1 . 5  DEG C 
-337 DEG ?, -205 DEC C 

mercent Volatiles:[om * HISS 

olubility in Water:[Om 
vaporation Rate: [Om ' 

303 =/lo0 
NISS 

AT 32 DEG P, 0 DEC C 

3.INGREDfENTS -- ---ow- 

CAS No.[Om RTECS No[Om Percent[- Perce 
omments [ Om 

ECID: [Om 

azard hraluation:[om 

[oal -- ---OD- [ o m  --- t- --HIU-Io- 

[ Om ----.-. 
ngredient Name:[Om PURE QfpIIcAL 

4.  FIRE AND E1cPfx)SION HAZARD DATA ------- 1- 
--D-..-- 

lash Point: [Om NISS 

utoignition:[Om 1 1 2 8  DEG P, 609 DEG C 
0 

r- -r Flammability Limit: (Om 12.5% 
: Flammability Limit: [h 74% 

Ktinguishing Wedia:[Om 
D 

OR FOAH. FOR SWALL FIRES, LET BURN UNLESS LEAK 



r -  *- 7 1 6 8  0----- 10. W S P O R T A T I O N  DATA ---0- 

Information: [ o m  
1 )  

Drtable Quantity:[m 

ID Number: [m 
Drences: [ O m  

NIL9202 

CARBON HONOXIDE 

UN1016 

NISS 

Nxss 
- CBeLICAL DICTIONARY OHLINE (DATA BASE) 

NATIONAL LIBRIIRY OF ~ZDICINE~ B-DA m, 1991. 

KEDICINE~ BETE~ESDA m f  1991. 

- RTECS, REGISTRY OF TOMC EPFECTS OF m C A L  
SUBSTANCES (DATABASE). NXFIONAL LIBRARY OF 

- -CAN CONFERENCE OF COVPINMENTAL INDUSTRIAL 
ffYCIENfSTS. 
B1OICK;ICAL EXPOSITRE INDICES FROM 1991-1992. 
CINCINNATI OR: AWERICAN CONFERENCE OF GOWRNHENTAL 

TLV'S TERESHOLI) LIBSIT VALUES AND 

HYCIEHISTS, 1991. 
'0 a- SAFETY DATA SHEETS (mDS) PROVIDP) BY 

HANUFACIPRERS. - HSDB, HAZARDOUS SUBSTANCES DATA BANK (DATA BASE) 
NATIONAL LIBRARY OF WEDICINE, BETHESDA 1zD8 1990. 

. - S C X ~ I F I C  REVIEW COMI'fiEE FOR XSDS 

I I N G :  THE INFORMATION CONTAINED HEREON IS INTENDED SOLELY FOR THE 

THE INFORMATION IS NOT INTENDED TO BE A D E F I N I T m  STAT- 
OF ALL HAZARDS ASSOCIATED .WITH S A I D  HATERIAL OR AIS, METHODS 

. OF COUNTERACTING EWAN EXPOSURE TO SAKE. USERS ARE CAUTIONED 
TO PROCEED DVE CARE UI TEE W L f N G r  STORING 
DISPOSAL OF THIS HATERIAL AND TO SEER FURTHER INFORMATION 

USE OF PTPIDYEES OF M R T I N  W E T T A  ENERGY SYST-8 INC. 

REGARDING PARTICULAR APPLICATIONS AS REQUIRED. 
MARTIN H A R I R T A  ENERCY SYST-, INC- 
P.0. BOX 2008 
BLDG. 3S50, XS 6291 
OAK RIDGE, TENNESSEE 37831 
PHONE: 615-574-0784 
FAX: 615-576-6087 



* c  

:oSH Recommendation: IOm 
liatly Dangerous to[ Om 

Life  t Health:[Om 

:her Exposure Limits: [Om 

x t e  Inhalation: [Om 

x t e  Swallowing: [Om 

zute Skin AbsotptiOn:[Om 

=Ute Skin Contact: [ O r m  

=Ute Eye Contact:[OPP 

nronic Effects:[Om 

arget Organs/Systk: [Omr 

.ation Emergency:[Onr 

Jallowing Emergency:[Om 
kin Contact Emergency:[Om 
ye Contact Emergency:[Om 
nysicians Notes:[Om 

ggravated conditions:[Om 

arcinoqenicity:[Om 

enotoxicity: [ O m  

HG/CO X (1989-90) 

e-= TWA 35 PPH, CEILING 200 PPH 

- NISS 

. CAUSES BypoxIir CAUSES: DIZZINE 

DROWSINESS, NAUSECI, UNCONSCIOUSNESS 8 CONVULSIONS, 
COHA. HYOCARDIAL AND CENTRAL HPIVOUS SYSTEn 
DAHAGE, PERSONALITY QUNCES. DEATH BY 
ASPHYXIATION. 

NISS 

NISS 
NONIRRITATING, LIQUID CAUSES FREEZING OF SKIN 

NONIRRITATING 

AP~PI  INHJUTION: APPETITE DISORDERS, HEADACHE 
DIZZINESS p INCOORDINATION, DROWSINESS # CYANOSIS,. 
AND PAIILbRo 

AI& ORGANS BECAUSE OF OXYGEN D E P W A T I O H ,  
PRIHARILY CENTRAL NERVOVS SYSTEM, CARDIOVASCULAR 
SYSTEK, RESPIRATORY B-0. 

RR4OVE TO FRESH AIR a M E o I A T E L Y .  ADHINISTER 1 

OXYGEN. GET mICAL AID. 

GIVE HYPERBAIUC OXYGEN, DIAZEPAM FOR CONv[TLsI( 

MONITOR FOR -RAL ED- 

CARDIOVASCULAR DISEASES 

NOT LISTED AS CARCINOGEN OR POTENTIAL CARCINO( 
BY NATIONAL TOXIC0LxK;Y PRoGRAn (HTP), IARC, 
(LIQUID AIR C O W ,  1985) 

NISS 

eproductive/Developmental[om 
Toxocity: [Om NISS 

-----.-- 7 .  SPILL LEAK AND DISPOSAL INFORHATION -----0- 

p i l l  or Leak Emergency: [Om 

ION IMKEDIATELY. 
- A 2 :  SHIm SUFERINTENDENT, 4.7179 OR 911 
X - 1 0 :  SHIfi  SUPERVISOR, (4-6606 OR 911 
f-25: SHIFT SUPERVISOR, 4-3282 OR 911 
PADUCAH: SHIFT SUPERVISOR, BELL-6211, PAX-511 
KINIKIZE THE SPILL OR RELEASE IF YOU CAN Do SO S-Y. 

(POOZO$ 



ACUATE THE AREA. 

sposal Procedure: [Om 
7 1 6  

-12: TRANSFER STORAGE OR DISPOSAL OF W A S T E  PROCEDURE 70-903,  DISPOSAL OF I JARDOUS MATERIALS. FOR XORE INFORWATION, CONTACT T€E WASTE DISPOSAL , 

A G m ,  1-7467. rc 

SPP-4600, POPA 091-12463. FOR HORE IHPORHXTION, CONTACT THE UA&E 
AGEKENT DIVISION, 4-8214. 
AGEUENT DEPAR-, PAX-401 OR BEU-6319. 

m u m :  ESH-28, FORn UQi-12463Ao FOR HORE m O m T I O N ,  CONTACT THE WASTE 

spirators:[0m 
RESPIRATORS WLY BE REQ- WBEN USING TBIS HATEEUAL. 
CONTACT THE INDUSTRIAL HYGIEHE DEPARTKENZ' FOR XORE 

, INFORMATION. I 
ntilation: [Om 

CONDITIONS, QUANTITIES, AND PACTOFS DETERWINE 

CONTACT THE INDUSTRIAL RYCIeJE DEPARTHENT. 
VeSTILATION REQ-S. IF TBEaE ARE UNCERTA3[NTIES, I 

oves: [ Om 1 
le Protection: [oar 

WlZAR SAFETY coccLEs OR GLASSES. 

or Protective Equipment: [Om SPECIAL EQUIPXENT FOR SKIN PROTECTION IS REQUIRE 

WREN HANDLING LIQUID. USE ONLY IN WELL-VENTILATED 
AREAS. A SAFETY SHOWER SHOULD BE READILY 
AVNLABLE. 

;purities, By-Product,[m 
Contaminants : [ Om NISS 

LOTECT CYLINDERS FROM PHYSICAL DAMAGE. STORE IN COOL, DRY, WEL;L-VENTILATED 
!EA OF NON-COKBUSTIBLE CONSTRUCTION AWAY FROM HEAVILY TRAFFICKED AREAS AND 
[ERGENCY EXITS. DO NOT A I L O W  THE T R @ m T U R E  WffERE CYLINDERS ARE -FLED TO 
:CEED 130 DEG F 54 DEC C. CYLINDERS SHOULD BE STORED UPRIGHT AND FIRMLY 

:OULD BE SEGREGATED. POST "NO SXOKINC OR OPEN FLAMES" SIGHS IN THE SrORIICE OR 
E E  AREA. THERE SHOULD BE NO SOURCES OF IGNITION IN TEE STORAGE OR USE,AREA. 
LVE PROTECTION CAPS WUST R E S U N  IN PUCE UNLESS CONT- IS SECURED WITH 

'ITABLE HAND TRUCK FOR CYLINDER WO-. USE A PRESSURE RECUDING R E m w T o R  
:EN CONNECTING CYLINDER TO UlWER PRESSURE (<2,000 PSIG) PIPING OR SYSTPIS. DO 
'OT HEAT CYLINDER BY ANY XEANS TO INCREASE THE DISCHARGE RATE OF PRODUCT F'RW 
'HE CYLINDER. USE A CHECK VAL= OR TRAP IN THE DISCHARGE LINE TO PREVENT 
ZARDOUS BACK F L O W  INTO TflE CYLINDER. CARBON MONOXIDE CAN BE HANDLED IN AIL 

ESSURE IT FORMS TOXIC AND CORROSIVE CARBONYL COMPOUNDS WITH SOKE KETALS. 
TH-GROUND AND BOND ALL LINES AND EQUIPKR?T ASSOCIATED WI!FH THE CARBON 
3XIDE SYSTM. ELECTRICL EQUIPMENT SHOULD BE NOKSPARKING OR EXPU)SION-PROOP. 

:CURED TO P m  FALLING OR BEING KNOQCED OVER. FULL AND CYLINDERS 

LVE OUTLET PIPED TO USE POINT. m NOT DRAG, SLIDE OR ROLL CYLINDERS. USE A 

'MMONLY USED HETALS UP TO APPROXIMATELY 500 PSIG (3450 KPA) ABOVE TIWT 

OMPRESSED GAS CYLINDERS SHOULD NOT BE REFILLED EXCEPT BY QUALIFIED 
ODUCERS OF COMPRESSED GASSES. 



--fighting Procedures : [ om 

i r e  and Explosion Razardr:[Om -SED CONT- XAY E)[PU)DE WEN EXPOSED TO 
=To 

RUNOFF TO SEwEa M Y  CREATE FIRE OR EXPLL)SION 
fuzARD. 
HAWRDOUS DECOmSITION PRODUCTS: CARBON DIOXIDE 
AND O m E S  OF CARBON. 

-.--.- 5 .  REA- DATA [m 
tability:[Om STABLE 
h e l f  Life Comments:[Om NISS 
h e l f  Life In Days:[- 

onditions to Avoid:[Om AVOID HEATING. AVOID I G N I T I O N  SOURCES. 

ncompatible Materials: [Orm 

' YINE TRIFLUORIDE 

CHLORINE TRIFLUORIDE 
,IUM MONOXIDE 

IODINE HEPTAFLUORIDE 
LITHIUM AND WATER 
NITROGEN TRIFLUORIDE 
3XYGEN (LIQUID) 
3XYGEN DIFLUORIDE 
POTASSIUPI AND OXYGEN 
SILVER OXIDE 
SODIU?¶ AND AMMONIA * 
O X I D I Z E R S  
NICKEL 

ncompatible Materials Comments:[Om 

atardous Po1peritation:tOm WILL NOT OCCUR 

ombustion and Decomposition Roducts:[Om 

CARBON DIOXIDE AND OTHER OXIDES OF CARBON 

ombustion and Decomposition R o d u c t s  Cumments:[Orp 

sriA Standards:[Om 

C G I H  TLV: [ O m  
Q0820115 

TWA 35 PPI4 OR 4 0  HG/CU PP, CEILING 200 PPH OR 
MG/CU H 

TWA 50 PPI( OR S7 nC/CU W, STEL 400 PPH OR 4SI 



* ~ t * * * + * * * * * * . t + + + * + * * * t + t * * t * ~ t *  

T R A D E  N A M E S  b 7168 t 

L -  t 

t Canadian Centre f o r  Occupational Health and Safe ty  
C * t * + * * * * * * * * * * t * + t * * * * * * t t * * * * t *  

+** IDENTIFICATION ** 
CORD NUMBER : 239830 
AGUAGE : ENGLISH 

!ODUCT IDENTIFICATION DATA : J.T. BAKER HSOS NUMBER: C4305 PRODUCT CODES: 
ADE NAME(S) - 

4961 

/3r33 
iTE OF MSDS : 1989-05-01 

*** MANUFACTURER INFORMATION ** 
WUFACTURER 
)DRESS : 222 RED SCHOOL LANE 

: J T BAKER CHEMICAL CO 

PHILLIPSBURG NEW JERSEY 
U.S.A. 08865 

IERGENCY TELEPHONE NO.(S) : 201-859-2151 
800-424-9300 (CHEMTREC) 
800-424-8802 (NATIONAL RESPONSE CENTER) 

*** MATERIAL SAFETY DATA *** 

J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L  S A F E T Y  D A T A  S H E E T  

24-HOUR EMERGENCY TELEPHONE -- (201) 859-2151 
CHEMTREC # (800) 424-9300 -- NATIONAL RESPONSE CENTER P (800) 424-8802 

305 -04 
FECTIVE: 05/01/89 

CHROMIUM PAGE: 1 
ISSUED: 07/21/90 

T.BAKER INC., 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 

LODUCT NAME: CHROMIUM 
) W O N  SYNONYMS: N/A 
EMICAL FAMILY: METALS 
RMULA: CR 
3RMULA WT. : 52.00 
;s 140. : T:<!:- 4 7 - 3  
LvSH/RTECS NO.: CB4200000 
IODUCT USE: LAB0 RATORY REAGENT 
IODUCT CODES: 4961 



5.- ,: ?. 3. $7 :<:4 HCALTH - 0 NONE 
* ,  FLAMMABILITY - 0 NONE 

* 3 .* 

REACTIVITY - 0 NONE 
CONTACT - 0  NONE 

LABORATORY PROTECTIVE EQUIPMENT 

GOGGLES; LAB COAT 

U.S. PRECAUTIONARY LABELING 

DURING USE AVOID CONTACT WITH EYES, SKIN, CLOTHING. 
HANDLING. WHEN NOT I N  USE KEEP I N  TIGHTLY CLOSED CONTAINER. 

INTERNATIONAL LABEL ING 

WASH THOROUGHLY AFTER 

DO NOT BREATHE DUST. 

SAF-T-DATA* STORAGE COLOR CODE: ORANGE (GENERAL STORAGE) 

CONTINUED ON PAGE: 2 

J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L  S A F E T Y  D A T A  S H E E T  

24-HOUR EMERGENCY TELEPHONE -- (201) 859-2151 
CHEMTREC # (800) 424-9300 -- NATIONAL RESPONSE CENTER # (800) 424-8802 

C4305 -04 
EF FECT I V E  : 05/0 1/89 

CHROMIUM PAGE: 2 
ISSUED: 07/21/90 

COMPONENT 

CHROMIUM 

CAS NO. WEIGHT X OSHA/PEL ACGIH/TLV 

7440-47-3 90-100 1 MG/M3 0.5 MG/M3 

d:LI::G POI!iT: 2200 C (29?2 F )  
(AT 760 MM HG) 

MELTING POINT: 1900 C (3452 F) 
(AT 760 MM HG) 

. 2 E C I F I C  GRAVITY: 7.14 
(H2011) 

VAPOR DENSITY (AIR= l ) :  N/A 

EVAPORATION RATE: N/A 



c 
)RAGE' REQUIREMWS 

KEEP CONTAINER f r cwru  CLOSED. SUITABLE FOR ANY GENERAL CHENICAL STORAGE& 7 1 6 8 
AREA. 

MESTIC (D.O.T.) 

OPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED) 

TERNATIONAL (I .MOO.) 

OPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED) 
MARINE POLLUTANTS: NO 

R (I.C.A.O.) 

OPER SHIPPING NAME: CHEMICALS, N.O.S. (NON-REGULATED) 

S. CUSTOMS HARMONIZATION NUMBER: 81122000004 

'4 - NOT APPLICABLE OR NOT AVAILABLE - NOT ESTABLISHED - 
IE INFORMATION I N  THIS MATERIAL SAFETY DATA SHEET MEETS THE 
1QUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT AND 
:GULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) AND THE 
W I A N  WORKPLACE HAZARDOUS MATERIALS I N F O W T I O N  SYSTEH. 
; INTENDED ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY HANDLING OF 
IE MATERIAL BY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON TRAINED 
I, CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE 
IECAUTIONS AND DANGERS OF THIS CHEMICAL FOR H I S  OR HER PARTICULAR 
'PLICATION. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE AND 
K E  GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH MATERIAL 
I BREATHING CHEMICAL VAWRS/FUMES. 
(POSURE TO MIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. THIS 
IEMICAL MAY INTERACT W I T H  OTHER SUBSTANCES. SINCE THE POTENTIAL USES 
{E SO VARIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF USE 

THIS DOCUMENT 

2 CONTINUED ON PAGE: 7 

J.T.BAKER INC. 222 RED SCHOOL LANE, PHILLIPSBURG, NJ 08865 
M A T E R I A L  S A F E T Y  D . A T A  S H E E T  

24-HnllR E M i R G E N C Y  TELEPHONE --  (201) 859-2151 
CHEMTREC IY (800) 424-9300 - -  NATIONAL RESPONSE CENTER # (800) 424-8802 

!305 -04 CHROMIUM 
'ECTIVE: 05/01/89 

PAGE: 7 
ISSUED: 07/21/90 



* .  

I R @ N T ~ ~ ~ C ~ I O N  WITH OTHER CHE~ICALS OR MTERIALS. BAKER WARRANTS THAT 
THE CHWICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL. 

TO THE PRODUCT SUPPLIED HEREUNDER, ITS HERCHANTABILITY OR I T S  FITNESS 
r A PARTICULAR PURPOSE. 
Thc USER SHOULD RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY AND 
EVEN DEATH, ESPECIALLY I F  IMPROPERLY HANDLED OR THE KNOWN DANGERS OF USE 
ARE NOT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW DOCUMENTED 

X E R  DISCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED WITH REGARD 

SENERAL SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL PERIODICALLY 
XEVISE THIS  MATERIAL SAFETY DATA SHEET. I F  YOU HAVE ANY QUESTIONS, 
PLEASE CALL CUSTOMER SERVICE (1-800-JTBAKER) FOR ASSISTANCE. --- 
COPYRIGHT 1990 3.T.BAKER INC. 
* TRADMARKS OF 3.T.BAKER INC. 

APPROVED BY QUALITY ASSURANCE DEPARTMENT. 
a== 

-- LAST PAGE -- 



REPORT IUHBER: 971 VAN UATERS b ROEERS INC. PAGE: 001' 
%OS NO: HZFESUL M l E P I A L  SAFETY DATA SHEET 
EFFECTIVE DATE: 07/22/93 VERSION: 002 

PROCUCT: FERROUS SULFATE 

ORDER UO: 
PROD NO : 

1 I 

UPN UATERS h ROGERS INC. , SUBSIDIARY OF UNIVAR (206)889-3400 
6100 CARILLON POINT , KIRKLAND UA 98033 

FOR ERERGENCY ASSISTANCE INVOLVING CHEtlICALS CALL - CHEHTREC 
( 800 1424-9300 

PRODUCT HAHE: 
FERROUS SULFATE 

HSDS C: MZFESUL 

PRODUCT IDENTIFICATION: 

Synonyms: Iron (11) s u l f a t e  (l:l), h e p t a h y d r a t e ;  s u l f u r i c  a c i d ,  i r o n  (2+) s a l t  
---------- - ------------ 

(l:lj, h e p t a h y d r a t e  

Formula  C& N o .  : 7782-63-0 ( H y d r a t e d )  
TSCA CAS N o ,  : 7720-78-? (Anhydrcus )  
Haz a r d u  5 I n g r e d i e n t s :  Chemica l  Formula: FeS04 
Ferrous s u l f a t e  ( c a .  1 O O X )  

H o l e c u l a r  LJe ight :  27C.01 

PRECAYTIDNARY HEASURES 
_______-----I-------- 

UARNItfG! HAY BE HPRHFUL I F  SUALLOUED. HAY CAUSE EYE IRRITATION. 
Avoid  c o n t a c t  w i t h  e jes .  
Uash t h o r o u g h l y  a f t e r  h a n d l i n g .  

ENERGENCY FIRST A I D  ----_-------------- 

7H20 

If' s u a l l o w e d ,  i n d u c e  v o m i t i n g  i m m e d i a t e l y .  by _aivir,g t u o  g l a s s e s  o f  u a t e r  a n d  
s t i c k i n s  f i n g e r  down t h r o a t .  Never  g i v e  a n y t h i n g  by mouth to a n  u n c o n s c i o u s  
p e r s o n .  Ca l l  a p h y s i c i a n .  In c a s e  o f  eye c o n t a c t ,  immedia t e ly  f l u s h  eyes u i t h  
p l e n t y  of u a t e r  fo r  a t  l e a s ?  15 m i n u t e s .  
SEE SECTION 5. 



* 
4) : '*. 

REPORT NUHBER: 971 VAN UATERS & ROEERS INC. PAGE: 002 
HSDS NO:  nZFESUL HAIERIAL SAFETY DATA SHEET 
EFFECTIVE DkTE: C7/22/73 VERSION: 002 

PROCljCT : FERROUS SCLFATE 

ORDER NO: 
PROD NO : 

DOT H a z a r d  C l a s s :  Not R e g u l a t e d  
P h y s i c a l  Data SECTION 1 

A p p e a r a n c e :  Blue-green f i n e  c r y s t a l s .  
Odor:  Oda r less. 
S o l u b i l i t y :  48.6 g/lOC g , u a t e r  @ 50 C (122 
B o i l i n g  P o i n t :  DecompGses ,300 C (572 F )  
h e l t i n g  F a i f i t :  L o s e s  u a t e r  @ 65 C (149 F )  
Vapor  C e n s i t y  (Air=l): No i n f o r m a t i o n  f o u n d .  
~ C F O T  P r e s s u r e  ( lam Hg): No i n f o r m a t i o n  f o u n d .  
S p r c i f  i c  G r a v i t y :  1. YO 
E v a p o r a t i o n  R a t s :  No i n f o r m a t i o n  f o u n d .  
F i r e  and  E x p l G s i o n  . SECTION 2 

I n f  orma?  i o  n 

------------- --------- 

I , _ _  

----------------I.. --------- 

.. - - -------- 
Fi;?: 
E x p l o s i o n :  
Fire E x ? i n g u i ; h i n g  Nedia :  

'Spec i a 1 I n f  o r m ?  i o  n : 

h a z a r d o u s  f i e c o n p a s i t i o n  
F ' r a d u c t s :  

E a z a r do u s Po 1 y aer i z a t i o  n : 
I n r o m p a t  i b i  1 i t  ies: 

F )  

N o t  c o f i s i d e r e d  t o  b e  a f i r e  h a z a r d .  
Not  c o n s i d e r e d  to b e  a n  e x p l o s i o n  h a z a r d .  
Use m y  means s u i t a b l e  f o r  e x t i n g u i s h i n g  
s t i r r o u n d i n g  f i r e .  
Use p r o t e c t i v e  c l o t h i n g  and b r e a t h i n g  equimerit 
a p p r o p r i a t e  f o r  t h e  s u r r o u n d i n g  f i r e .  

SECTIOH 3 
--------- 

S t a b l e  unde r  o r d i n a r y  c o n d i t i o n s  o f  L;se and 
storage.  

Uhen h e a t e d  t o  d e c o m p o s i t i o n  i t  emits t o x i c  fumes  
o f  s u l f u ;  o x i d e s .  
k i l l  n o t  o c c u r .  
A l k a l i e s ,  s o l u b l e  c a r b o n a t e s ,  a n d  o x i d i z i n g  
m a t e r i a l s .  Reacts i n  mist a i r  t o  f o r m  f e r r i c  
su If a te. 

L E a k I S p i l l  Oispo;21 Information SECTION 4 

V e n t i l a t e  a r e a  of l e a k  or spill.  Clean-up p e r s o n a e l  may r e q u i r e  r e s p i r a t o r y  
p r o t e c t i o n  from d u s t .  S p i l l s :  Sweep up  and  c o n t a i n e r i z e  f o r  r e c l a m a t i o n  or 
LJ i sFosa l .  V x u u m i n g  or wet sweep ing  uay  b e  u s e d  t o  a v o i d  d u s t  d i s p e r s a l .  
D i s p o s a l :  U h a t e v e r  c a n n o t  b e  s a v e d  for  r e c l a w a t i o n  may b e  d e l i v e r e d  t o  an 
a p p r o v e t  uas te  d i s p o s a l  f a c i l i t y ,  
R e p o r t a b l e  C u a n t i t y  (F!g)(CUA/CERCLA) : 1,030 l b s .  
E n s u r e  coap1ian:e  u i t h  l o c a l ,  s t a t e  and f e d e r a l  regulztions. 
H e a l t h  H a z a r d  Irtf ormat i o n  SECTION 5 

6. E x p o s u r e / H e a l t h  E f f e c t s  

------------------------------- --------- 

--------------------____ --------- 

I n h a l a t i o n .  E x c e s s i v e  i n h a l a t i o n  o f  d L s t  may b e  i r r i t a t i n g  t o  
(BQQ21% t h e  r - e s p i r a t o r y  t r a c t .  



EEPORT NUMBER: 971 VAN UATERS & ROGERS INC. PAGE: Oa3 
HSDS NO: tiZFESUL HATERIAL SAFETY DATA SHEET 
EFFECTIVE D A T E  : 07/22/93 VERSION: 002 

PRODUCT: FERRfiUS SULFATE 

ORDER NO: 
PROD NO : 

I w e s t  i o n :  

S k i n  Contact: 
Eye Contact: 
C hr J n i c  E x p o  sure: 

Aggravation o f  
P r e-ex i st i ng C u nd i t i o  n s :  

Lou toxicity i n  small quantities b u t  larger dosages 
may cause nausea, v o m i t i n g ,  diarrhea,  and black 
stool, ‘Pink urine discoloration is a strong 
indicator of iron p o i s o n i n g .  Liver damage, coma, 
and death from iron p o i s o n i n g  has been recorded. 
Snaller doses are much more toxic t o  children. 
flay cause w i l d  i r r i t a t ion .  
Contact may cause i r r i t a t i o n ,  redness, and  p a i n .  
Severe or chronic ferrous su l fa te  p o i s i n i n g s  nay 
damage bood vessels. Large chronic doss cause 
r i cke t t s  in infants. 

Persons u i t h  pre-existing s k i n  disorders or eye 
problems, or impairzd l i ve r ,  kidney or 
respiratory function nay be Pore susceptible t o  
the  e f fec ts  of the substance, 

Inhalation: Remove to fresh a i r .  Get nedical a t tent ion for a n y ,  
breathing diff ical ty .  

I ngest i o n  : I f  sualloued, induce v o n i t i n g  insediately by G i v i n g  t u o  
glasses  o f  uater and  st icking finger dolrn throat.  Never 
give anything by nouth t o  an unconscious person. C a l l  
physician iaaed i a  t e ly .  

S k i s  Exposure: bash exposed area u i t h  s o a p  and uater.  Get medical 
advice i f  i r r i t a t ion  develops. 

Eye Exposure: I n  case of contact, inmediately f lush eyes u i t h  p l e v t y  
of uater for a t  least  15 minutes, C a l l  a physician. 

c .  TOXICITY ( RTECS; 1992) 

Oral house LDSC: 1520 ng/lcg, i n v e s t i g a t e d  a s  a mutagen. 
Occupational Control fleasures SECTJON 6 

Airborne Exposure Limits: -OSHA Fernissible Exposure L i m i t  (PEL) :  1 ag/m3 

------------ 

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

(TUA) soluble iron s a l t s  as Fe -ACGIH Threshold 
Limit Value (TLV): 1 ng/m3 (TWA) soluble iron 
s a l t  as Fe 

recommended t o  keep employee exposures belou the 
Airborne Exposure Limits. Local exhaust 
v e n t i l a t i o n  is generally preferred because i t  can 
control the emissions of the contaminant a t  its 
source, preventing dispersion of i t  i n t o  the 

. general.uork area. Please refer  t o  the ACGIH 
document, ‘Industrial  Ventilation, A Hanual of 
Recornma-tded Practices’, most recent edit ion,  for  

I f  the  TLV is exceeded, a dtisthist respirator 

Ventilation System: A system of local and/or general exhatist is 

de ta i l s .  IpU82%3 
Per so na 1 Respirators 



EEPGRT K Y t l B E R :  971 VAN tATERS b ROGERS INC. 
HSDS NO: t4ZFESUL MATERIAL S#ETY DATA SHEET 
EFFECTIVE DATE: 07/22/93 

'. PAGE: 004' 

VERSION: 002 

PRODUCT : FERROUS S'JLFATE 

ORDER NO:  
PROD NO : 

(NIOSH Approved) 

S k i n  Protection: Uear protective gloves and clean body-covering Q 

Eye Protection: Use chemical safety goggles .  Contact lenses 

may be uorn u p  to ten times the TLU. C o n s u l t  
respirator supplier fo r  de t a i l s .  

clothing. 

s h o u l d  n o t  be uorn uhen vorking u i t h  this 
material, tlaintain eye uash fountain and . : 
quick-drench f a c i l i t i e s  i n  uork area.  

Storage and Specjal Inforination SECTION 7 

Keep i n  a ? ight ly  c l ~ s e d  container, stored i n  a cool, dry, ventilated area. 
Protect against  physical danage. Isolate from incompatible substances, 

Addendum t o  na te r ia l  Safety Data Sheet 

--------------__--__----------- -------- 

REGULATORY 'STATUS 
Hazard Categories for SARA 
Section 3111312 Reporting 

Acute Chronic Fire Pressure Reactive --- -- ------- ---- -------- -------- 
X 

SARA Sec. 313 
SARA EHS Chemic a 1 s CERCLA RCRA 

Pro duct o r C o rip o n en t s Sec. 302 Name Cheeical Sec.103 Sec. 
of Product: R Q  TPQ List Catagory RQ Ibs 261.33 

FERRDiJS SULFATE 
(7720-78-7) NO N O  N O  N O  NO N O  

SARA Sectier! 302 EHS RQ: 
Reportable Q u a n t i t y  of Extremely Hazardous Substance, listed a t  40 CFR 355, 

' 

S A R A  Section 302 EHS TPQ: 
Thrsshoid P l a n n i n g  Quant i ty  of Extremely Hazardous substance, An asterisk (*I 
following a Threshold Planning Quantity s ign i f ies  that  if  the  material is a 
s c l i d  and has a pa r t i c l e  s ize  equal t o  or larger than 100 micrometers, the 
Thrsshold P l a n n i n g  Q u a n t i t y  = 10,000 LBS. 
SARA Section 313 Chemicals: 
Toxic Substances subject t o  annual release reporting requirements 
l i s ted  a t  40 CFR. 372#65. 
CERCLk Sec. 103: 
Comprehensive Envirooental Response, Compensation and L i a b i l i t y  Act (Superfund) 
Releases t o  a i r ,  l a n d  or uater of these hazardous substances which exceed the 
Reportable Quant i ty  ( R Q )  aust be reported to the rrational Response Center, 
(8OC-424-8002); Listed a t  40 CFR 302.4 
RCRA : 
Resource Conservation and Reclamation Act, Commercial chemical product uastes 
designated a s  acute hazards 3nd t o r i c  under 43 CFR 261.33 

_---------____-------- --- --- ---- ----.---- ------ ------ 

. 

Addendum t o  ES3S - California Proposition 65 -------------------------------------------- 
The S t a t e  of California requires t h a t  ue provide t o  custosers  and  
~ o p l o y e e s  i n  Cal i fornia  warnings about reproductive and carcinogenic 



I X P C R T  EiUflBER: 971 WAN U A T E R S  6 ROGERS I N C .  PAGE:  005' 
HSDS NO: MZFESUL H A T E R I A L  S A F E T Y  DATA S H E E T  
E F F E C T I V E  DfiTE : 07/22/93 V E R S I O N :  002 

PRODUCT: F E R R O U S  S U L F A T E  

ORDER NO: 
. .  PROD NO : 

hazards  associated ui th  substances s o l d  i n  California that are l i s ted  
under Proposition 65. Infornation on this Proposition 65 HSDS addendum 
addresses that requireaent and s h o u l d  be used in..conjunction u i t h  this  
Material Safety Data Sheet, 

~~ ~ 

Product(s): F E R R O U S  S U L F A T E  
C A S  NO. 7782-63-0 T S C A  N O ,  7720-78-7 

UARYING: This product may contain a chemical k n o w  to the state 
of California to cause birth defects or  other reproductive harm. 

FOR A D D I T I G N A L  I N F D R H A T J O N  .......................... ----------------__-------- 

CONTACT: HSDS COORDINATOR WAN UATERS h ROGERS I N C .  
DURING B U S I N E S S  H D U R S ,  P A C I F I C  T I M E  (206)889-3400 

07/19/95 09 : 30 PRODLICT: C U S T  NO: ORDER NO: 

I W L J E D  U G R R k N l I E S  O F  H E R C H f i N T A B I L I T Y  A N D  F I T N E S S  F O R  A PARTICIJLAR P U R P O S E ,  
------------__--___-____________^_______---------------------------------------- 

UITH R E S P E C T  T O  THE FRCDUCT OR I N F O R H A T I O N  P R O V I D E D  H E R E I N ,  AND S H A L L  UNDER ----_----___________------------------------------------------------------------ 

t!O C I R C U M S T A N C E S  EE L I A E L E  F O R  I N C I C E N T A L  OR CONSEQUENTIAL DABAGES. ** -------------------------------------------------------------------------------- 

ALL INFORMTIOkl A P P E A R I N G  H E R E I N  IS BASED UPON DATA O B T A I N E C  F R O H  T H E  
HANUFACTURER ANc7iDR R E C D G N I i E D  T E C H N I C A L  S O U R C E S ,  U H I L E  T H E  I N F O R f l A T I O N  IS 
B E L I E V E D  TO BE ACCURATE,  UU6R M k K E S  NO R E P R E S E N T A T I O N S  AS TO ITS ACCURACY OR 
SUFF!CIE&CY. C O N D I T I O N S  OF USE ARE BEYOND WLlhRS CONTROL AND T H E R E F O R E  U S E R S  
ARE R E S P O N S I E L E  TO V E R I F Y  T H I S  DATA UNDER THEIR OUN O P E R A T I N G  C O N D I T I O N S  TO 
D E T E R M I N E  U H E T H R  T H E  PRODUCT IS S U I T A b L E  F O R  T H E I R  PARTICULAR P U R P O S E S  CIND T H E Y  
ASSUME A L L  R I S E S  C F  T H E I R  U S E ,  H A N D L I N G ,  AND D I S P O S A L  OF THE PRODUCT,  OR FROH 
T k E  P U B L I C A T I O N  OR U S E  OF, OR R E L I A N C E  UPDN , INFORHATTON C O N T A I N E D  H E R E I d .  
T H I S  I N F O R M A T I O C  R E L ~ T E S  ONLY TO T H E  PRODUCT D E S I G N A T E D  H E R E I N ,  AND DOES NDT 
R E L A T E  TO I T S  U S E  Id C O M B I N A T I O N  UITH ANY OTHER MATERIAL OR IN ANY OTHER 
P R O C E S S .  



Martin Marietta Energy Systems, Inc. 
Material Safety Reference Sheet 

Llartin Marietta Energy Systems Material Safety Reference Sheet (MSRS) is to be used in 
:onjunction with the Manufacturer's MSDS. The information is not intended to be a definitive 
itatement of all hazards associated with the material. It will not meet OSHA requirements 
ised alone. 

:dentification: 

{ECI  D : 00324 Version: 2 Version Date: 30-SEP-1993 
i a t e r i a l  Name: HYDROGEN SULFIDE 
:AS No: 007783-06-4 

Gynonyms: 

HYDROGEN SULFURIC ACID 
STINK DAMP 
SULFURETED HYDROGEN 
HYDROSULFURIC ACID 
SULFUR HYDRIDE 
DIHYDROGEN SULFIDE 

L a t u s  Information: MSDS 
Type _--- 
MMES 

MSDS 
Status 

APPROVED 
------ 

'pecial Condition: N 
HM Group Code: C 

MMES Carcinogen: No 
:eproductive/ Per RTECS --------- Developmental Effector: 

Yes 

MSDS 
Avai  1 ab 1 e 

Yes 
--------- 

Per MMES 

No 
-------- 

ivid Numbers: 

GSC0044-4400 



a 

Stores Numbers: 

Pure Chemical : Yes 

Health Hazard Rating: 3, [HIGH HEALTH HAZARD] 

Fire Hazard Rating: 4, [EXTREMELY FLAMMABLE] 
Reactivity Hazard Rating: 0, [NONREACTIVE] 

IRRITANT, ASPHYXIANT, LACRIMATOR 

MARTIN MARIETTA ENERGY SYSTEMS HEALTH HAZARD RATINGS ARE BASED ON THE 
POTENTIAL TOXICITY OF A MATERIAL. FIRE AND REACTIVITY HAZARD RATINGS ARE 
ASSIGNED ACCORDING TO NFPA CRITERIA. HAZARD RATINGS ARE NOT TO BE USED 
BY THEMSELVES BUT ARE TO BE USED IN CONJUNCTION WITH A HEALTH AND SAFETY 
EVALUATION OF THE PROCESS IN WHICH THE MATERIAL IS USED IN ORDER TO 
DETERMINE THE POTENTIAL EXPOSURE HAZARDS. A HAZARD CLASSIFICATION GUIDE IS 
PROVIDED IN ESS-IH-140. 

EPA ID Number: U135 
RTECS Number: MX1225000 

Ta r ge t 0 r gan / S ys t ems : 
Target Organ Comments: 

Per MFG. 

CENTRAL NERVOUS SYSTEM, CARDIOVASCULAR SYSTEM 

Manufacturers: (Name, Address, Phone, FAX NO, Contact) 

LIQUID AIR COW. 
ONE CALIFORNIA PLAZA, SUITE 350,2121 N. CALIFORNIA BLVD., 
WALNUT CREEK, CA 94596 
Phone: (800)23 1-1366 

30 SEAVIEW DRIVE 
SECAUCUS, NJ 07096 
Phone: (201)867-4100 

MATHESON GAS PRODUCTS 

Ingredients: 

P U R E  C H E M I C A L  

Carcinogenicity: 

The MMES Carcinogen Control Program includes human, human suspect, and 
confirmed animal carcinogens. [See MMES Carcinogen: (Yes/No or Not Yet 
Determined) in Section 1.1 Chemicals and compounds in concentration of 
0.19 or greater are subj.ect to the guidelines set forth in the MMES 
Carcinogen Control program. Substitution with a non-carcinogen should 
be made if feasible. 

Reproductive/Developmental Toxicity: 

THE RTECS REPRODUCTIVE/DEVELOPMENT EFFECTORS ARE MATERIALS LISTED IN THE 
REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES THAT HAVE POSITIVE 
REPRODUCTIVE EFFECTS DATA FOR AT LEAST ONE MAMMALIAN SPECIES THROUGH ANY 

A SUBSET OF THE RTECS MATERIALS THAT HAVE POSITIVE EFFECTS IN TWO OR MORE 

ROUTES (DERMAL, INGESTION, AND INHALATION) OF EXPOSURE. IN EITHER.EROUP 

ROUTE OF ADMINISTRATION. THE MMES REPRODUCTIVE/DEVELOPMENTAL EFFECTORS ARE 

MAMMALIAN SPECIES OR ONE POSITIVE STUDY IN HUMANS THROUGH COMMON OCCUPATION 

SUCH EFFECTS MAY INCLUDE PATERNAL, MATERNAL, FERTILITY, EMBRYO/FETUS, 
(60021~% 



:;ZJNATkL, DZVELOr’MENT ABNORMALITIES OR TUMORIGWESIS. ENTRY IN ZITliER 
GROUP DOES NOT AUTOMATICALLY IMPLY THAT THE SUBSTANCE IS HAZARDOUS FOR 
COMMON USE. A HAZARD DETERMINATION IS GENERALLY REQUIRED. 

. .  

. 7 1 6 8  



c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* T R A D E  N A M E S  * * t 7-168 * 

*** SUPPLIER INFORMATION *** 
'PLIER/DISTRI BUTOR 
IRESS : 1600 N o r t o n  B u i l d i n g  

LRGENCY TELEPHONE NO. (S) 
; ENTIAL INFORMATION : F o r  a d d i t i o n a l  i n f o r m a t i o n  p l e a s e  c o n t a c t  

: Van W a t e r s  & R o g e r s  Inc (U.S.) 

S e a t t l e  W a s h i n g t o n  
U.S.A. 98104-1564.  

: 800-424-9300 CHEMTREC A s s i s t  (U.S. Pt Canada) 

* C a n a d i a n  Centre f o r  O c c u p a t i o n a l  Heal th  a n d  S a f e t y  * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

*** I DENT I F I CAT ION *** 
:ORD NUMBER : 163618 
W A G E  : E n g l i s h  
\DE NAME(S) : LEAD OXIDE 
)DUCT IDENTIFICATION DATA : MSDS Number: P2468.4 
-E OF MSDS : 1989-08-27 

*** MATERIAL SAFETY DATA *** 

VAN WATERS & ROGERS INC., SUBSIDIARY OF UNIVAR 
1600 NORTON. BLDG. ' SEATTLE, WA 98104-1564 (408) 435-8700 

EMERGENCY ASSISTANCE INVOLVING CHEMICALS CALL CHEMTREC (800)424-9300 

- - - - - - - - - - - - - - - -  FOR PRODUCT AND SALES I N F O R M A T I O N - - - - - - - - - - - - - - - - - - -  

CONTACT YOUR LOCAL VAN WATERS & ROGERS BRANCH OFFICE 

. . . . . . . . . . . . . . . . . . . .  PRODUCT I D E N T I F I C A T I O N - - - - - - - - - - - - - - - - - - - - - - - - - -  

UCT NAME: LEAD OXIDE CAS NO.: 1 3 1 7 - 3 6 - 8  
ON NAMES/SYNONYMS: LITHARGE; VW&R CODE: T2468 
ULAR LITHARGE; LEAD MONOXIDE 

ULA: PB 0 
RD RATING (NFPA 704) 
HEALTH: 4 
FIRE: 0 
REACTIVITY: 0 
SPECIAL: 

DATE ISSUED: 08/89 
SUPERCEDES: 03/89 

HAZARD RATING SCALE: 
O=MINIMAL 3=SERIOUS 
l=SLIGHT 4=SEVERE 
2=MODERATE 

EXPOSURE LIMITS,  MG/M3 
OSHA ACGIH OTHER 

COMPONENT % PEL TLV L I M I T  HAZARD 
LEAD MONOXIDE >99 0.05 0.15 0.10 TOX I C  

(PB) (PB) (PB) 
(NIOSH) 



OIL ING POINT, DEG F: NOT GIVEN VAPOR PRESSURE, MM HG/20 DEG C: N/A 
ELTING POINT, DEG F: 1630 VAPOR DENSITY ( A I R = l )  : N/A 
PECIFIC GRAVITY (WATER=l): 9.53 WATER SOLUBILITY, '%: N I L  
PPEARANCE AND ODOR: EVAPORATION RATE (BUTYL ACETATE=l) : N/A 
ELLOW/ORANGE CHIPS; ODORLESS 

F INHALED; REMOVE TO FRESH AIR. GIVE A R T I F I C I A L  RESPIRATION I F  NOT 
REATHING. GET IMMEDIATE MEDICAL ATTENTION. 

N CASE OF EYE CONTACT: 
ATER FOR 15 MINUTES, L I F T I N G  THE UPPER AND LOWER EYELIDS OCCASIONALLY. 
ET IMMEDIATE MEDICAL ATTENT?ON. 

IMMEDIATELY FLUSH EYES WITH LOTS OF RUNNING 

N CASE OF S K I N  CONTACT: 
ATER FOR 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND SHOES; WASH 
EFORE REUSE. GET IMMEDIATE MEDICAL ATTENTION. 

IMMEDIATELY FLUSH SKIN  WITH LOTS OF RUNNING 

F SWALLOWED: I F  CONSCIOUS, IMMEDIATELY INDUCE VOMITING BY GIV ING 2 
LASSES OF WATER AND STICKING A FINGER DOWN THE THROAT. 
.EDICAL ATTENTION. 
ERSON. 

GET IMMEDIATE 
DO NOT GIVE ANYTHING TO AN UNCONSCIOUS OR CONVULSING 

- - - - - - - - - - - - - - - - -_ - - - -  HEALTH HAZARD INFORMATION- - - - - - - - - - - - - - - - - - - - - - - -  

RIMARY ROUTES OF EXPOSURE: INHALATION, SKIN  OR EYE CONTACT. 

IGNS AND SYMPTOMS OF EXPOSURE 
INHALATION: LEAD CAN BE ABSORBED THROUGH THE RESPIRATORY SYSTEM. 

OCAL I R R I T A T I O N  OF BRONCHIA AND LUNGS CAN OCCUR. PROLONGED EXPOSURE OR 
.EPEATED EXPOSURE CAN LEAD TO LEAD POISONING AND DEATH. (SEE SWALLOWING) 

EYE CONTACT: DUSTS MAY IRRITATE THE EYES. 

S K I N  CONTACT: PROLONGED OR REPEATED CONTACT WITH THE DUST WILL 
RRITATE THE SKIN. 

SWALLOWED: POISON] EARLY SYMPTOMS OF LEAD POISONING ARE FATIGUE, 
iISTURBANCE OF SLEEP, CONSTIPATION. MORE SEVERE EXPOSURES MAY RESULT I N  
.BDOMINAL PAIN,  NAUSEA, HEADACHE, LOSS OF APPETITE, METTALLIC TASTE I N  
iOUTH, MUSCLE AND J O I N T  PAIN, DIZZINESS AND HYPERTENSION. PROLONGED 
4EREXPOSURE CAN SEVERELY DAMAGE RED BLOOD CELL FORMATION, CENTRAL AND 
'ERIPHERAL NERVOUS SYSTEM, KIDNEYS AND LIVER. 
EAD I N  BLOOD MAY LEAD TO CONVULSIONS, COMA AND DEATH. 
:EPORTED THAT LEAD MAY IMPAIR THE REPRODUCTIVE SYSTEMS OF BOTH MEN AND 
'OMEN; DAMAGE MAY ALSO BE CAUSED TO THE UNBORN FETUS. 

RESULTING HIGH LEVELS OF 
OSHA HAS 

HRONIC EFFECTS OF EXPOSURE: LEAD I S  A CUMULATIVE POISON AND EXPOSURES 
VEN TO SMALL AMOUNTS CAN RAISE THE BODY'S CONTENT TO TOXIC LEVELS. 
HE SYMPTOMS OF CHRONIC EXPOSURE ARE L I K E  THOSE FOR INGESTION. 

EDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: 

AY BE MORE SUSCEPTIBLE TO THE EFFECTS OF T H I S  SUBSTANCE. 

PERSONS WITH 
RE-EXISTING NERVE OR CIRCULATORY DISORDERS OR WITH SKIN  OR EYE PROBLEMS 

(-J(jQZ&J 



L: DOG LDLOm1.4 GM/KG 

RMAL: NO DATA FOUND 

HALATION: NO DATA FOUND 

RCINOGENICITY: THIS MATERIAL IS NOT CONSIDERED TO BE A CARCINOGEN T/ THE NATIONAL TOXICOLOGY PROGRAM, THE INTERNATIONAL AGENCY FOR 
ESEARCH ON CANCER, OR THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 

THER DATA: PBO HAS SHOWN SOME CARCINOGENICITY IN EXPERIMENTAL ANIMALS. 

ENTILATION: LOCAL MECHANICAL EXHAUST VENTILATION CAPABLE OF MAIN- 
lINING DUST EMISSIONS AT THE POINT OF USE BELOW THE PEL. 

ISPIRATORY PROTECTION: IF USE CONDITIONS GENERATE DUSTS, WEAR A NIOSH- 
'PROVED RESPIRATOR APPROPRIATE FOR THOSE EMISSION LEVELS. APPROPRIATE 
fSPIRATORS MAY BE A FULL FACEPIECE OR A HALF MASK AIR-PURIFYING CART- 
[DGE RESPIRATOR WITH PARTICULATE FILTERS, A SELF-CONTAINED BREATHING 
'PARATUS IN THE PRESSURE DEMAND MODE, OR A SUPPLIED-AIR RESPIRATOR. 

(E PROTECTION: 
S O  WORN. IT IS GENERALLY RECOGNIZED THAT CONTACT LENSES SHOULD NOT BE 
IRN WHEN WORKING WITH CHEMICALS BECAUSE CONTACT LENSES MAY CONTRIBUTE 
I THE SEVERITY OF AN EYE INJURY. 

CHEMICAL GOGGLES UNLESS A FULL FACEPIECE RESPIRATOR IS 

IOTECTIVE CLOTHING: LONG-SLEEVED SHIRT, TROUSERS, SAFETY SHOES, AND 
.OVES. 

'HER PROTECTIVE MEASURES: AN EYEWASH AND SAFETY SHOWER SHOULD BE 
:ARBY AND READY FOR USE. 

- - - - - - - - - - - - - - - -_ -  FIRE AND EXPLOSION INFORMATION---------------------- 
ASH POINT, DEG F: NOT FLAMMABLE 

TINGUISHING MEDIA: USE WATER SPRAY, DRY CHEMICAL, C02 O R  FOAM. DO 
IT USE A DIRECT WATER STREAM. 

FLAMMABLE LIMITS IN AIR, % 
METHOD USED: N/A LOWER: N/A UPPER: N/A 

ECIAL FIRE FIGHTING PROCEDURES: FIRE FIGHTERS SHOULD WEAR SELF- 
NTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING. USE WATER 
RAY TO COOL NEARBY CONTAINERS AND STRUCTURES EXPOSED TO FIRE. 

USUAL FIRE AND EXPLOSION HAZARDS: NONE. 
. . .  . .  , . . . . . . . . . . . . . . . . . . . . . . .  HAZARDOUS REACTIVITY--------------------------- 

ABILITY: STABLE POLYMERIZATION: WILL NOT OCCUR 
NDITIONS TO AVOID: NONE 

TERIALS TO AVOID: 
TALS, ETHYLENE, CHLORINE, FLUORINE, METAL ACETYLIDES, PEROXY-FORMIC 

CHLORINATED RUBBER, STRONG OXIDIZERS, METALS, NON- 

ID, SELENINYL CHLORIDE. 

ZARDOUS DECOMPOSITION PRODUCTS: MAY LIBERATE TOXIC FUMES OF LEAD 
IDE. 



. * *  , - - - - -1 - - - -y f 'y- - - - A\ - - - SPILL, LEAK, AND DISPOSAL PROCEDURES------------'------- 
ACTION TO TAKE FOR SPILLS OR LEAKS: WEAR PROTECTIVE EQUIPMENT INCLUDING 
RUBBER BOOTS, RUBBER GLOVES, RUBBER APRON, AND A SELF-CONTAINED 
BREATHING APPARATUS IN THE PRESSURE DEMAND MODE OR A SUPPLIED-AIR 
RESPIRATOR. IF THE SPILL OR LEAK IS SMALL, A FULL FACEPIECE AIR- 
PURIFY ING CARTRIDGE RESPIRATOR EQUIPPED WITH PARTICULATE FILTERS MAY BE 
SATISFACTORY. IN ANY EVENT, ALWAYS WEAR EYE PROTECTION. FOR SMALL 

SEWERS, STORM DRAINS, SURFACE WATERS, AND SOIL. 
COMPLY WITH ALL APPLICABLE GOVERNMENTAL REGULATIONS ON SPILL REPORTING, 
AND HANDLING AND DISPOSAL OF WASTE. 

SPILLS, 
LARGE SPILLS, SHOVEL INTO DOT-APPROVED WASTE CONTAINERS. KEEP OUT OF 

SWEEP UP AND DISPOSE OF IN DOT-APPROVED WASTE CONTAINERS. FOR 

DISPOSAL METHODS: 
IN CLEANING UP SPILLS OR LEAKS IN A MANNER APPROVED FOR THIS MATERIAL. 
CONSULT APPROPRIATE FEDERAL, STATE AND LOCAL REGULATORY AGENCIES TO 
lSCERTAIN PROPER DISPOSAL PROCEDURES. 
VOTE: 
SUBJECT T O  PROPER WASTE DISPOSAL, AS ABOVE. 

DISPOSE OF CONTAMINATED PRODUCT AND MATERIALS USED 

EMPTY CONTAINERS CAN HAVE RESIDUES, GASES AND MISTS AND ARE 

STORAGE AND HANDLING PRECAUTIONS: STORE IN A COOL, DRY, WELL-VENTILATED 
'LACE AWAY FROM INCOMPATIBLE MATERIALS. KEEP BAGS OR FIBER DRUMS DRY AT 
ALL TIMES. WASH THOROUGHLY AFTER HANDLING. 
SKIN, OR ON CLOTHING. 

DO NOT GET IN EYES, ON 

iEPAIR AND MAINTENANCE PRECAUTIONS: NONE. 

ITHER PRECAUTIONS: CONTAINERS, EVEN THOSE THAT HAVE BEEN EMPTIED, WILL 
?ETAIN PRODUCT RESIDUE AND VAPORS. ALWAYS OBEY HAZARD WARNINGS AND 
lANDLE EMPTY CONTAINERS AS IF THEY WERE FULL. 

CONTACT MSDS COORDINATOR, VAN WATERS & ROGERS INC. 
DURING BUSINESS HOURS, PACIFIC TIME (408)435-8700 

- - - - - - - - - - - - - - - - - - -  OTHER REGULATORY INFORMATION----------------------- 
-HIS PRODUCT CONTAINS THE FOLLOWING CHEMICAL(S) CONSIDERED BY THE STATE 
IF CALIFORNIA'S SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986 
:PROPOSITION 65) AS  CAUSING CANCER OR REPRODUCTIVE TOXICITY AND FOR 
lHICH WARNINGS ARE NOW REQUIRED: 

CHEMICAL 

-EAD IN LEAD OXIDE 

CAS NO. x 
NONE 93% 

c*VAN WATERS & ROGERS INC. ("VW&R") EXPRESSLY DISCLAIMS ALL EXPRESS 
IR IMPLIED WARRENTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
YJRPOSE, WITH 'RESPECT TO THE PRODUCT OR INFORMATION PROVIDED HEREIN. ** 
\LL INFORMATION APPEARING HEREIN IS BASED UPON DATA OBTAINED FROM THE 
1ANUFACTURER AND/OR RECOGNIZED TECHNICAL SOURCES. WHILE THE INFORMA- 
:ION IS BELIEV€D TO BE ACCURATE, VW&R MAKES NO REPRESENTATIONS AS TO 

OOOd&k - 0 3  b 



5 ACCURACY OR SUFFICIENCY. 
IL AND THEREFORE USERS ARE RESPONSIBLE TO VERIFY THIS DATA UNDER 
EIR OWN OPERATING CONDITIONS TO DETERMINE WHETHER THE PRODUCT IS 

CONDITIONS OF USE ARE BEYOND VWLR‘S CON- 

‘89: REVISED PERSONAL PROTECTION, FIRE FIGHTING INFORMATION, SPILL 
1 LEAK PROCEDURES AND HANDLING ADVICE. ALSO ADDED OTHER REGULATORY 
‘ORMAT ION. 

‘89: CHANGED HEADING AND CONTACT INFORMATION. 
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Park Cheni cal Company 
8074 Military &venue 

Detroit, Michiqan 48204 
(313) 893-7215 
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Material Safety Data Sheet 

for 

' Portland Cement 

Section I-Identity 
----------I__--- --__Y----------------------- 

Manufacturer's name and address: Rio Grande Portland Cement 
P.O. Box 100 
#l Cement Plant Lane 
Tijerae, NM 87059 

Emergency Telephone Number: 

c h d c a l  Nanre and Synonyms: 

(505) 281-3311 

Portland Cement (CAS #65997-15-1) 

Trade Name and Synonyms: Hydraulic Cement, Types I, 11, & I11 

Formula: Portland cement consists of a finely ground portland cement 
clinker mixed with a small amount of calcium sulfate to control set. 
Portland cement clinker is a sintered material produced by heatingto high 
temperature (greater than 1200 degrees Celsius) a mixture of substances 
such as limestone and shale from the earth's crust. The substances 
manufactured are essentially hydraulic calcium silicates contained in a 
crystalline mass, not separable into the individual components. 

Substances similar to the following are known to be present in portland 
cement : 

3Ca0. S i02 (CAS # 12168-85-3) 
2caO. S i02 (CAS # 10034-77-2) 
3Ca0.A1203 (CAS # 12042-78-3) 

CaSOq.XH20 (CAS # 13397-24-5) 
4Ca0.A1203.Fe203 (CAS # 12068-35-8) 

Small amounts of CaO, Mg0, K2S04, Na2S04 may also be present. 
~~~ ~ _ _ _ _ _ _ _ ~  ~ _ _ _ _ ~  ~ ~ 

Section 111-Hazardous Ingredients .................................................................... 
Ingrediente: Portland cements are listed by OSHA in 29 CFR 1910.1000, 
Table 2-1-A and require material safety data sheets (E, January 19, 
1989).. MSHA ( 3 0  CFR 55.5.-1, Ref. 2. ACCIH TLV's for 1973, Appendix E) 
and ACCIH (TLV's for 1984-5. appendix D) list portland cements as 
nuisance dusts. Portland cements are NOT listed by NTP, IARC, OR OSHA as 
carcinogens. However, since portland cement is manufactured from raw 
materials mined from the earth (limestone, marl, sand, shale, clay, etc.) 



and process heat i s  provided by burning fossil fuels, trace, br 
detectable, amounte of naturally occurring, and possible harmful, elemenl 
may be found during chemical analysis. Under ASTM standards, portlar 
cement may contain - 7 5  percent insoluble, reeidue. A fraction of the! 
residuee may be free crystalline silica. 

~~~ ~~~~ 

Boiling Point: Not applicable, portland cement is a powdered solid. 

Vapor Preeoure: Not applicable, portland cement is a powdered solid. 

Vapor Density: Not applicable, portland cement is a powdered solid. 

Solubility in Water: Slight (0.1-1.0%) 

Specific Gravity: ( H 2 0 = l )  3.15 

Evaporation Rate: Not applicable, portland cement is a powdered solid. 

Appearance and Odor: Gray or white powder; no odor. . .  

Plarnnable or Bxploeive Limits: Not applicable . 
Xxtinguiehing Xedia: , Not applicable. 

Special Pirefighting Procedures: Not applicable. 

Unueual Fire and Xxplooion Hazards: None. 

Lowet Bxploaive Limit: Not applicable. 

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

ACCIH Threshold Limit Value (1988-89): Total dust containing 
asbestos and lese. than 
silica - 10 mg/m3 
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e 7 1 6 8  

OSHA PKL (Transitional): 

OSHA PKL (Fiqal): 

Effects of Overexposure: 

Total dust - .SO million 
particles/ft3 

Total dust - 10 mg/rn3 
Respirable Dust - S mg/m3 

Acute: Wet cement, especially as an ingredient in plastic 
(unhardened) concrete, mortar or slurries, can dry the skin and 
cause caustic burne. Direct contact with 'the eyes can cause 
irritation.. Inhalation can irritate the upper respiratory system. 

Chronic: Cement dust can cause inflammation of the lining tissue 
of the interior of the nose and inflammation of the cornea. 
Hyperseneitive individuals may develop an allergic dermatitis. 
[Cement may contain trace (less than 0.05%) amount8 of chromium 
salts or compounds including hexavalent chromium, or other metals 
found to be hazardous or toxic in some chemical forms. These metals 
are mostly present as trace substitutions within the principal 
minerals. ] 

m r g e n c y  and First Aid Procedures: Irrigate eyes immediately and 
repeatedly with water and get prompt medical attention. Wash exposed skin 
areas with soap and water. Apply sterile dressings. If ingested, consult 
a physician immediately. Drink water. ' ................................................................... 

Section VII-Reactivity Data ........................................................................ 
Stability: Product is stable. Keep dry until used. 

Incompatibility: Aluminum powder and other alkali and alkaline earth 
elements will react in wet mortar or concrete, liberating hydrogen gas. 

Eiazardoue Decanposition Products:' None. 

Hazardous Polymerization: Will not occur. ---- ----u___--__------------I______------------ 

Section VIII-Spill Procedures 
--------------------__-_..---___--________________I___---- 

Steps to be taken in case material is spilled: Use dry cleanup methods 
that do not disperse the dust into the air. Avoid breathing the dust. 
Emergency procedures are not required. 

Disposal Hethod: Small amounts of material can be disposed of as cornon 
waste or returned to the container for later use it if is not 
contaminated. Large volumes may require special handling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Section IX-Special Protection Information ' ......................................................................... 
Respiratory Protection: 
approved respirator is recommended. 

In dusty environments, the use of a HSHA/NIOSH- 
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L Ventilation: Local exhaust can be used to control airborne dust 
levels. 

Kye Protection: Use tight fitting goggles in dusty environments. 

Skin Protection: Use barrier creams, impervious, abrasion- and alkali- 
resistant gloves, boots and protective clothing to protect the skin fron 
prolonged contact with wet cement in plastic concrete, mortar or slurries. 
Imediately after working with cement or cement-containing materials, 
workers 'should shower with soap and water. Precautions must be taken. 
Cement burns with little warning-little heat is sensed. 

ACGIH 
ASTU 
CAS 
CFR 

IARC 
3 m 

mg 
XSHA 
NIOSH 
NTP 
OSHA 
PEL 
TLV' s 

ft3 

American Conference of Governmental Industrial Hygienists 
American Society €or Testing a'nd Materials 
Chemical Abstract Service 
Code of Federal Regulations 
Cubic foot 
International Agency for Research on Cancer 
Cubic meter 
Milligram 
Mine Safety and Health Administration 
National Institute for Occupational Safety and Health 
National Toxicology Program 
Occupational Safety and Health Administration 
Permissible Exposure List 
Threshold Limit Values 

Note: This rnaterial safety data sheet attempt6 to deacribe as accurately ae 
possible the potential exposures associated w i t h  normal cement use. Health and 
safety precautions in this data sheet may not be adequate for all individual8 
and/or situations. Users have the responeibility to evaluate and use this 
product safely and to cornply with all applicable laws and regulations. ................................................................. 

Section XI-Regulatory Information ....................................................................... 
FEDERAL EPA 

Comprehensive Environmental Response , Compensation , and Liability A c t  of 198C 
(CERCLA) requires notification of the National Responee Center of release of 
quantities of Haratdous Substances equal to or greater than the reprtable 
quantities (RQs) in 40 CFR 302.4. 

Components present in this product at a level which could require reporting under 
this statute are: 

- '  

\ * *None+ 
L..: 
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Superfund Amendments and Re-Authorization A c t  of 1986 
SARA T i t l e  I11 

Requires emergency planning based on Threshold Planning Quantities (TPQs) and 
release reporting based 'on Reportable q u a n t i t i e s  ( R Q s )  i n  40 CFR 335 (used for  
SARA 302,304,311, and 3 1 2 ) .  

Components present i n  t h i s  product a t  a l e v e l  which could require reporting under 
t h i s  statute are: 

**None* 

Superfund Amendments and Re-Authorization A c t  of  1986 
SARA T i t l e  I11 

Requires submission of annual reports of release of t o x i c  chemicals that  appear 
i n  40 CFR 372 ( f o r  SARA 3 1 3 ) .  T h i s  information m u s t  be included i n  a l l  HSDSs 
that  are copied and d i s t r i b u t e d  for t h i s  material.  

Components present i n  t h i s  product a t  a l e v e l  which could require reporting under 
t h i s  statute  are: 

**None* 
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amdeUSaJWCaMda 
ChemtreC 202-483-7616 

V p 222RedSchoolLane x w  Phillipsburg, NJ 08865 
24-Harr E-ncy Tephone 908-659-2151 

ChemtreC 800-424-9300 

NOTE: CHEMlREC, CANLmC and Natknal Rerpocl.. Center emegency numbus are to be used 
the event of chemical emerclencks lnvdvinq a.sill .  leak. fife. exwsure or a c e a a t  irwoMm che micsts 
All ~yw)-emer(y~cv auestione should be dirscted to Customer Senice ( 1 - W E R I  for srslstanee. 

d Nalrnal ReSOonse Cent- 8oo-m-8802 . - 7168 
3 2 2 3  - 0 3  Sodium C h l o r i d e  P a q a :  1 

I s s u e d  : 01/28.."5 f f e c , t i v e :  01/04/94 r m l  
.T.BRKER I N C . ,  222 Red S c h o o l  L a n e ,  P h i l l i p s b u r g ,  NJ 08865 

c 12 dric t Name : 
Dmmon Synonyms : 
h e : n i  c a l  F a m i l y  : 
Drmula:  
or-mfila Wt . : 
7s N o .  ,: 

r n d u c t  TJse : 
r:::duct Codes : 

I??EiRTEC!S No.  : 

So:?ium C h l o r i d e  
S a l t :  Rock Salt: Saline; T a b l e  Salt .  
I n o r g a n i c  Sodium Compounds 
N a C l  
5 8 . 4 4  

UZ4?2500r! 
L a b o r  a t  o r  y ?e aGe nt. 
3Gn'5,363'-' . .405E , 3 6 2 4 , 3 6 3 2 , 3 6 2 9 , 5 5 8 9  . . 5 8 3 3 , 4 9 2 4 , 3 6 2 8 , 3 6 2 7  

7 6 4 7 -  14-5 

I A  1 1 - 1  
I I I ~ R I I I  
I I I i K d I  
1. J I - J  

% I G C  NONE 

3 1::: .: r at o r Pr o t e c t i ue Ea u i pme n t 

NONE SLIGHT 

U.S. P r e c a u t i o n a r y  L a b e l i n g  

C W T  I ON ! 
? Y  CRUSE I R R I T R T I O N .  MQY BE HQRMFUL I F  SWQLLOWED IN Lfi'RGE RUWITITIES 
1ri.ng u s e  a v o i d  c o n t a c t  w i t h  e y e s ,  s k i n ,  c l o t h i n g .  Wash t h o r o u g h l y  a f t e r  
3ndlinq. [Jhen n o t  i n  u s e  k e e p  i n  t i g h t l y  c l o s e d  c o n t a i n e r .  

C o n t i n u e d  o n  P a g e  : 2 



Crmu I C L  0 IJ-sJD-oooo 

mube us. and CaMda 
ChemtreC 202-483-7616 

s373 - 0 3  
E f f e c t i v e :  01/04/94 

Sodium C h l o r i d e  Page : 
I s s u e d :  .01/28:'" 

I n t e r n a t i o n a l  L a b e l i n g  

%,id c o n t a c t  w i t h  e l j e s .  FIfter c o n t a c t  w i t h  s k i n ,  wash i m m e d i a t e l y  w i t h  
p l e : : t y  o f  w a t e r .  K e e p  c o n t . s i n e r  t i g h t l y  c l o s e d .  

:- c) m po ne n t 
'.:.odium C h l o r i d e  

B o i l i n g  P o i n t :  1413OC (2575*F) 
(a' 760 mm Ha) 

cH 0=1) 2 

E u d p o r a t i o n  Rate : N / A  

( >  10":) 'i; L ' o l a t i l e s  b y  Uolume:  0 

(21°C) 

Ph:,::=,ical S t a t e :  S o l i d  

' T o e f f i c i e n t  W a t e r / O i l  D i s t r i b a t i o n :  i4.IFI 

AF:; .*arance S Odor: Whi !.e c r y s t a l l i n e  s o l i d .  O d o r l e s s .  

* 

C o n t i n u e d  on P a g e :  3 OG28 



Sodium C h l o r i d e  P a a e :  3 
I s s u e d :  01/28."": 

. a s h  P o i n t  ( C l o s e d  C u p ) :  N/FI 

t t . : 3 i g n i t i o n  T e m p e r a t u r e :  N/FI 

ammable L i m i t s :  Upper - tWQ Lower - N/k 

re E x t i n g u i s h i n g  M s d i a  ' 
Uz.9  e x t i n g u i s h i n g  m e d i a  a p p r o p r i a t e  f o r  s u r r o u n d i n g  f i r e .  

l e c i a l  F i r e - F i g h t i n g  P r o c e d u r e s  
F i r e f  i q h t e r s  s h o u l d  wear p r o p e r  p r o t e c t i v e  ea_uipment and s e l f - c o n t a i l ;  :f  
b r e a t h i n g  a p p a r a t u s  w i t h  f u l l  f a c e p i e c e  o p e r a t e d  i n  p o s i t i v e  p r e s s u r e  
mode,  

r i . s u a l  F i r e  & E x p l o s i o n  H a z a r d s  
Nv-e i d e n t i f i e d .  

x i c  Gases P r o d u c e d  
h y d r o g e n  c h l o r i d e  

p ! o s i o n  D a t a - S e n s i t i u i t y  t o  M e c h a n i c a l  I m q a c t  
N5::ie i d e n t i f i e d .  

D l o s i o n  D a t a - S e n s i t i v i t y  t o  S t a t i c  D i s c h a r g e  
:-done i d e n t i f i e d .  

r e s h o l d  L i m i t  V a l u e  (TLU.-'mlJA) : N o t  E s t a b l i s h e d  

: - - t - T e r m  E x p o s u r e  L i m i t  (STFT.1: No !- E s t a b l i s h e d  

r m i s s i b l e  E x p o s u r e  L i m i t  :?EL) : Not E s t a b l i s h e d  

s i c i t y  o f  components  ' 
. . .  . .  . 

3:. R a t  LDsO for Sodium C h l o r i d e  

; r a p e r  i t o n e a l  Mouse LDsO f o r  Sodium C h l o r i d e  

>.:utane.ous Mouse LD, for Sodium C h l o r i d e  30 
: r a v e n o u s  Mouse LD f o r  Sodium C h l o r i d e  so 

C o n t i n u e d  o n  Paqe : 4 



-.u 6 C L  0 IJ-Jw-oooo 222 Red School Lane 
Phillipsburg, NJ 08865 
24-Harr em erg err^ Telephone 908-859-2151 
Natmal Resoocse Center 800-424-8802 
ChemtreC 800-424-9300 

Sodium C h l o r i d e  

7 a r c i n o g e n i c i t y :  NTP: NO TARC: No z L i s t  : No OSHFI R e g :  NO 

C a t  12 i n o g e n i s  i tu 
Nons i d e n t i f i e d .  . 

F ' e p r o d u c t i u e  E f f e c t s  
None i d e n t i f i e d .  

Ef &:-r:ts o f  O u e r e x p g s u r e  

I t:!YQLQTI ON : i r r i t a t i o n  o f  upper r e s p i r a t o r y  t r a c t  

SKIN CONTQCT: i r r i t a t i o n  

EYF TONTQCT: . i r r i t a t i o n  

SKIN ABSORPTION:. none i d e n t i f i e d  

I N C F S T I O N :  i n a e s t i o n  o f  l a r g e  q u a n t i t i e s  may c a u s e  g a s t r o i n t e s t i n a l  
ir ;  i t a t  i o n  

CH"''I1C EFFECTS:  h i g h  blood p r e s s u r e ,  r a p i d  i n e f f e c t i v e  b r e a t h i n g  

T a r  ue t O r u a n s  
e v e - : .  .. s k i t ?  ._ r e s p i r a t o r y  syst.em, mucCus merntlranes 

t l c d i c a l  C o n d i t i o n s  G e n e r a l l y  F I g g r a u a t e d  b y  E x p o s u r e  
high b l o o d  p r e s s u r e  

P r i m a r y  R o u t e s  o f  E s t r y  
i n h a l a t i o n , ,  i n u e s t i o n ,  s k i n  c o n t a c t  , eye c o n t a c t  

E m e r g e n c y  a n d  F i r s t  A i d  P r o c e d u r e s  

T t G E S T I O N  : If  s w a l l o w e d  a n d  t h e  Derson i s  c o n s c i o u s ,  i m m e d i a t . e l y  ai e 
l a r g e  amounts  o f  w a t e r .  Get m e d i c a l  a t t e n t i o n .  

T!.WFILRTTON: I f  a p e r s o n  b r e a t h e s  i n  l a r g e  a m o u n t s ,  moue t h e  e x p o s v 3  
p e r s o n  t o  f r e s h  air. 

SKIN CONTQCT: I n  c a s e  o f  c o n t a c t ,  i m m e d i a t e l y  wash s k i n  w i t h  p l e n t w  I 4 
soau and [dater f o r  a t  l e a s t  1 5  m i n u t e s .  

EYE Cot-JTkCT: I n  c a s e  o f  eye c o n t a c t ,  
w a t e r  f o r  a t  l e a s t  1 5  m i n u t e s .  

i m m e d i a t e l y  f l u s h  w i t h  p l e n t y  :.:$ 

0028 



222 R e d  School Lane 
Phillipsburg, NJ 08865 
24-Hax Emergency T&c+mrE 908859-2151 
N a t d  R e m  Cent- 800-424-8802 
ChenQeC 600-424-9300 

-03 
fectiue: 01/04/94 

Sodium Chloride 

SARWTITLE I11 HQZARD CATEGORIES and LISTS 

ute : .Yes Chronic: Yes Flammability: No Pressure: No Reactivity: 140 

tremelu Hazardous Substance: No 
RCLA Hazardous Substance : No 

313 Toxic Chemicals: No 
ZR Inventory: YP ’5 

ability: Stable Hazardous Po 1 ymer izat ion : W i  1 1  not occur 

n:?itions to Quoid: none documented 

=ompat ibles : strong oxidizing aaents, lithium, inter-halogens (e.- . 
bromine trifluoride),, iron, cement 

zomposition Products: hudropen chloride 

:ps to be Taken in the Euent.06 a Spill or Discharge 
Wear suitable protective clothina. Carefully sweep up and remove. 

I. 70 s a 1 Pr o c edur e 
D i ? p o s e  in accordance with all applicable federal, state, and local 
environmental regulations. 

it ilat ion: Use adequate General or l o z a l  exhaust uentilation to 
keep fume or dust levels as low as possible. 

ipiratory Protection: None required where adequate ventilation conditio:.-- 
exist. If airborne concentration is hiah, use an 
appropriate respirator or dust mask. 

Continued on Page: 6 



222 Red School Lane 
Phillipsburg, NJ 08865 

S3738 - 0 3  
E f f e c t i u e :  01/04/94 

Sodium C h l o r i d e  

E y e  / ' S k i n  P r o t e c t  i o n  : S a f e t y  g o y g l e s ,  proper g l o v e s  a r e  recommended. 

:=aF-T-GATA* S t o r a g e  C o l o r  C:.jde : O r a n g e  ( g e n e r a l  s t o r a g e )  

S t c: :. =i a e Re uu i r eme n t s 
K+-*D c o n t a i n e r  t i q h t l y  c l o s e d ,  S u i t a b l e  f o r  any g e n e r a l  c h e m i c a l  s t o r a g e  
a r e a .  

P r o p e r  S h i p p i n g  Name : C h e m i c a l s  , n .  0 .  s .  ( N o n - r e g u l a t e d ' :  

I n t e r n a t i o n a l  (I.M-.O.  1 

c) 

rrr.?!-:ipr S h i ? p i n a  Name : Chl.:::iicals , n .  o . s . ( N o n - r e g u l a t e d )  
Marine P o l l u t a n t s :  No 

P r n p e r  S h i p p i n g  Name: C h v : n i c a l s  .. n . o .  s .  ( N o n - r e g u l a t e d )  

U . S .  Cr-lstoms H a r m o n i z a t i o n  Nu::;ber: 2 5 0 1 0 0 0 ~ ~ 0 0 0  

'::?"E: When h a n d l i n q  - l i q u i d  p r o d u c t s ,  s e c o n d a r y  p r o t e c t i v e  c o n t a i n e r s  :nust k:; 

- N / A  = Not a p p l i c a b l e ,  o r  n o t  F l u a i l a b l e ;  
N/E = N o t  E s t a b l i s h e d . -  
The i n f o r m a t i o n  i n  t h i s  M a t e r i a l  S a f e t y  Data S h e e t  m e e t s  
r e q u i r e m e n t s  o f  t h e  U n i t e d  S t a t e s  OCCnJPRTIONRL SRFETY FlNC HEALTH QCT and . 

r e g u l a t i o n s  p r o m u l q a t e d  t h e r e u n d e r  (29 CFR 1910.1200 e t .  s e a . )  and t h e  
rZan.%dlan WORKPLRCE-HAZRRDOUS MATERIALS INFORMRTION SYSTEM. Th;  ::. document 
i s  i n t e n d e d  o n l y  as a q u i d e  to t h e  a p p r o p r i a t e  p r e c a u t i o n a r y  h a n d l i n g  of 
th?: m a t e r i a l  b y  a p e r s i n  t r a i n e d  i n ,  or s u p e r v i s e d  by a p e r s o n  t r a i n e d  
i n ,  c h e m i c a l  h a n d l i n g .  The u s e r  i s  r e s p o n s i b l e  f o r  d e t e r m i n i n g  t h e  
? r e c a u t i o n s  and d a n g e r s  o f  t h i s  c h e m i c a l  f o r  h i s  o r  her  p a r t i c u l a r  

usel! f o r  c a r r u i p g .  . . .  . .  . 

0028 000243 C o n t i n u e d  on Page : 7 



;??g -03 
f e c t i u e :  01/04/94 

~ ~ _ _ _ _ _ _ ~  

Sodium C h l o r i d e  

~ p l i c a t i o n .  D e p e n d i n g  o n  u s a g e  p r o t e c t i v e  c l o t h i n g  i n c l u d i n g  eye  and 
,c* g u a r d s  a n d  r e s p i r a t o r s  must  b e  u s e d  t o  a v o i d  c o n t a c t  w i t h  m a t e r i a l  

p o s u r e  t o  t h i s  p r o d u c t  may h a v e  s e r i o u s  adverse h e a l t h  e f f e c t s .  T h i s  
i e m i c a l  may i n t e r a c t  w i t h  o t h e r  s u b s t a n c e s .  S i n c e  t h e  p o t e n t i a l  uses 
e so u a r i e d ,  Baker c a n n o t  war:; o f  a l l  o f  t h e  p o t e n t i a l  d a n g e r s  o f  u s e  

i n t e r a c t i o n  w i t h  o t h e r  c h e m i c a l s  or m a t e r i a l s .  B a k e r  w a r r a n t s  t h a t  
I? c h e m i c a l  m e e t s  t h e  s p e c i f i c a t i o n s  s e t  f o r t h  o n  t h e  l a b e l .  
KER DISCLFIIMS A N Y  OTHER WQRRANTTES,, EXPRESSED OR IMPLIED WITH REGRE‘S 
I THE PRODTJCT SUPPLIED H E R E U N D E R ,  ITS !-IERCHRNTQEILITY OR I T S  FITNESS . 
R F1 FFIRTICULAR PURPOSE; 
le u s e r  s h o u l d  r e c o g n i z e  t h a t  t h i s  p r o d u c t  c a n  c a u s e  s e v e r e  i n j u r y  and 
e n  d e a t h ,  e s p e c i a l l y  i f  i m p r o p e r l y  h a n d l e d  o r  t h e  known d a n g e r s  o f  u5.w 
+: n o t  h e e d e d ,  RFA? ALL PRECQIJTIONRRY I N F O 2 M A T I O N .  A s  new documented 
n e r a l  s a f e t y  i n f o r m a t i o n  becomes a v a i l a b l e ,  B a k e r  w i l l  p e r i o d i c a l l y  
: ! i s e  t h i s  M a t e r i a l  S a f e t v  D a t a  S h e e t .  
te : CHEk!TREC,, CRNTUTEC, a n d  NATIONAL RESPO!.lSE CENTER e m e r g e n c y  t e l epho: . e  
w%rs a r e  t o  be  u s e d  ONLY i n  t h e  e v e n t  o f  CHEMICQL EMERGENCIES i n v o l v i n g  
s p i l l ,  l e a k , ,  f i r e , ,  e x p o s u r e ,  or a c c i d e n t  i n v o l v i n g  c h e m i c a l s .  ,<;I1 
? : - e m e r g e n c y  q u e s t i o n s  s h o u l d  be d i r e c t e d  t o  C u s t o m e r  S e r v i c e  
-800-JTBAKER) f o r  a s s i s t a n c e ,  

F”R1GHT 1995 J . T .  E W E R  INC . 
TRFIDEt.lQRKS OF J . T .  BCKER I N C .  

:..,. - :ved by O u a l i t y  F l s s u r a n c e  Depart.ment . 

b r e a t h i n g  c h e m i c a l  u a p o r s / f u m e s .  

- 

- - 
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REPORT NUHBER: 971 VAN UATERS b ROGERS INC. PAGE: 001' 
HSDS NO: PGG066 HATERIAL SAFETY DATA SHEET. 
EFFECTIVE DATE: 03/14/94 ' VERSION: 004 

PRODUCT: SODIUH SULFIDE 

ORDER NO: 
PROD NO : 

I I 

VAN UATERS 6 ROGERS INC. , SUBSIDIARY OF UNIUAR (206)889-3400 
6100 ChRILLON POINT , KIRKLAND , UA 98033 

FOE EHERGENCY ASSISTANCE INVOLVING CHEHICALS CALL - CHEflTREC 
(800 1424-9306 

PRODUCT NAHE: 
SODIUH SULFIDE 

HSDS # :  PGOO66 

SODIUH SULFIDE - - -  

DA TE : 03/01/93 
EDITION : 006 
TRADE IiAME : SODIUH SULFIDE 
CHE?! NR#E/SYN: SODIUH HOt!OSULFIDE 

CHEHICAL FAHILY:. SULFUR CHEHICALS 
FORHULA : NA2S (FLAKE AND SOLID) 
CAS NUHBER: 001313-82-2 
U.S.  DOT SHIPPING NAHE: SODIUH SULFIDE, HYDRATED 
U.S. DOT HAZARD CLASS: 8 (CORROSIVE flATERIAL) 
SUBSIDIARY RISK: N/A 
I . D .  NUHBER: UN1849 
PACKING GROUP.: I 1  
REPORTAeLE QUANTITY: N / A  
IHO DESCRIPTION: SODIUH SULFIDE, HYDRATED, CLASS 8, UN1849, PACKING 

GliOUP 11 , IMDG CODE PAGE 8227. 



R E P O R T  NUflBER: 971 VAN U A T E R S  A ROGERS I N C .  P A G E :  002 
USDS NO: P G O O 6 6  I I A T E R I A L  S A F E T Y  DATA S H E E T  
E F F E C T I V E .  DATE:  03/14/94 V E R S J O N :  004 

P R O D U C T :  SODIUH S U L F I D E  

ORDER NO: 
PROD NO : 

SECTION 1 - P H Y S I C A L  DATA 

B O I L I N G  POINT @ 760 fltl HG: 
V A P O R  D E N S I T Y  (AIR=l) : #/A 
SFECIFIC G R A V I T Y  ( H 2 0 = 1 ) :  1.858 ( F L A K E )  
P H  OF S O L U T I O N S :  STRONGLY A L K G L I N E  
F R E E Z I h G / f l E L T I N G  P O I N T  : 92 C (197 F )  
S O L U B I L I T Y  ( U E I G H T  2 I N  U A T E R ) :  15% @ LB F 

346 F 

BlJLK D E N S I T Y :  40 L B S . / C U . F T .  ( F L A K E )  
VOLUWE Z C'OLATILE: VERY LOU 
V A P O R  P R E S S U R E :  UNKNDUN 
E V A P O R A T I O N  RATE : N/A 
H E A T  OF S O L U T I O N :  R I L D L Y  E X O T H E R M C  
A P F E A R A N C E  AND ODOR: . 

U H I T E  TO YELLOU F L A K E S ;  S L I G H T  ROTTEN EGG ODOR 

S E C T 1 0 1 4  2 - I t i G R E D I E N T S  

n m m L  
S O D I U U  S U L F I D E  
(HYORATED--BK! UATER GF C R Y S T A L L I Z A T I O N )  

PERCENT 
60-62 

S E C T I O N  3 - F I R E / E X P L O S I O N  HAZARD DGTA 

F L A S H  P O I N T  ( H E T H O 0  U S E D ) :  
t lONFLAWtiGBLE 

FLAHWABLE L I U I T S  I N  A I R  ( X  BY V O L U H E )  
L E L :  N / A  
U E L  : N/A 

E X T I I I G U I S ! 4 I N S  H E D I B :  
HOT A P P L I C A B L E  

S P E C I A L  F I R E  F I G H T I N G  P R O C E D U R E S :  
F I R E F I G H T E R S  HUST UEAR N I O S H i H S H A  APPROVED S E L F - C O N T A I N E D  B R E A T H I N G  A P P A R A T U S  
IN T H E  P R E S S U R E  DEUGND WODE. 

LINUSUAL F I R E  AND E X P L O S I O N  HAZARDS:  
C O N T A C T  U I T H  ALL A C I C S  U I L L  L I E E R A T E  PCISONOUS FLAHHABLE HYDROGEN S U L F I D E  
GAS. I F  HYDROGEN S U L F I D E  G A S  IS L I B E R A l E D ,  THE F I R E  AND E X P L O S I O N  HAZARD 
@&@Z&&&DLED IN THE SAHE HANNER AS THE HYOROGEN SULFIDE. (REFER TO 



KEPORT NUHBER: 971 VAN UATERS b ROGERS INC. PAGE: 003 
hSDS NO: PG0066 MATERIAL SAFETY DATA SHEET 
EFFECTIVE DATE: 03/14/94 VERSION : 004 

PROCUCT : SODIUW SULFIDE 

ORDER NO: 
PROD NO : 

ATTACHED PPG HYDROGEN SULFIDE HSDS) I 

SECTION 4 - HEALTH HAZARD DATA 

TOXICITY DATA: 
LC50 INHALATION: UNKNOUN 
LO50 OERHAL: (RABBITS) 177.6 HG/KG 
SKI N/EY E IRRITATION : SEE SECTION 5 
LD50 INGESTION: (RATS) 200 HG/KG 
FISII,LC50 (LETHAL CONCENTRATION): (BLUEGILL SUNFISH) TLH: 48 HR,, 6 1  PPM 

CLASSIFICATION: 
IIdHALATION : UNKNOUN 
SKIt!: HIGHLY TOXIC 
SKIWEYE: CORROSIVE 
INGESTION: HODERATELY TOXIC 
AQUATIC : TOXIC 

SECTION 5 - EFFECTS OF OVEREXPOSURE 

IS CHEWICAL LISTE@ AS A CARCINOGEN OR POTENTIAL CARCIROGEN? 
NTP - HO I A R C  - NO OSHA - NO 

HEDICkL CONDITIOHS GENERALLY AGGRAVATED BY EXPOSURE : 
HONE KNOUN. 

PERflISSIBLE EXPOSURE L IH ITS:  
NONE ESTABLISHD BY OSHA, ACGIH OR PPG. 

ACUTE : 

INHALATION: IRRITATION OF HUCOUS HEtiBRANES, EYES, AND RESPIRATORY TRACT 
IS POSSIBLE FOLLOUING EXPOSURE TO THE DECOflPOSITION PRODUCT ,' HYDROGEN 
SCLFIDE GAS, UHICH IS POTENTIALLY LETHAL. (REFER TO ATTACHED PPG 
HYDROGEN SULFIDE HSDS) , 

EYEISKIN: WAY CAUSE IRRITATING AND SEVERE BURNS TO THE SKIN. HATERIAL 

THE S K I d  PRODLICIE(G THE TOXICITY TYPJCGL OF HYDROGEN SULFIDE POISONING. 
IS CONSIDEREG CORROSIVE AND HAS THE CAPaBILITY OF BEING ABSORBED THROUGH 

S IH ILAR EFFECTS AS ALKALIES FOLLOUING DIRECT EXPOSURE TO THE EYE AND CAN 
CAUSE IRREVERSI BLE DAHAGE, INCLUDING BLINDNESS. 

NOTE: THE TEST DATA FROM RABBIT STUDIES DEffOKSTRkTE THAT THIS )IATERIAL 



R E P O R T  NUHBER:  971 VAN U A T E R S  b R C E E P S  I N C .  PAGE:  004 
fiSDS N O :  P G O O 6 6  H A T E R I A L  S A F E T Y  DATA S H E E T .  
E F F E C T I V E  DATE : 03!14/34 V E R S I O N :  094 

PROl jUCT : SODIUH S U L F I D E  

ORDER NO: 
PROD NO : 

M S  A DERMAL L O 5 0  BELOU 200 MG/KG, 
E X P E R I E N C E D  BY S K I N  CONTACT P R E C L U D E S  T H E  L I K E L I H O O D  THAT E X P O S U R E  T O  

T H E R E F O R E ,  C O N S I D E R S  THAT T H E  I R R I T A T I N G  P R O F E R T I E S  O F  T H I S  H A T E R I A L  AND 
T H E  LONG H I S T O R Y  OF S A F E  U S E  O B V I A T E S  T H E  NEED TO L A B E L  IT A P O I S O N  E .  

HOUEVER, T H E  E X T R E H E  I R R I T A T J O N  

a m J i m  SUFFICIENT TO CAUSE HUMAN ILWESS UOULD BE ENCOUNTERED. PPG, 

I N G E S T I O t d  : 
G A S  U H I C H  IS P O T E N T I A L L Y  L E T H A L .  
P E 3 D U C E  B U R N S  O F  THE STOHACH L I N I N G  CAPAGLE O F  C A U S I N G  S E V E R E  I N J U R Y  AND 
DEATH.  ( R E F E R  73 ATTACHED P P G  HYDROGEN S U L F I D E  HSDS). 

G A S T R I C  A C I C I T Y  UOULC CONVERT H A T E R I A L  T O  HYDROGEN S U L F I D E  
M A T E R I A L  IS Q U I T E  C O R R O S I V E  AND UOULO 

C H R O N I C :  
TtiE E F F E C T S  OF LONG-.TERH, LOU-LEVEL E X P O S U R E S  T O  T H I S  PRODUCT HAVE NOT 
E E E N  D E T E R f f I N E D .  S A F E  HANDLING OF T H I S  H A T E R I A L  ON A LONG-TERH B A S I S  
S H O U L D  E B P H A S I Z E  THE AUOJDANCE O F  ALL E F F E C T S  F R O H  R E P E T I T I V E  ACUTE 
l :XPOSURES.  

EMERGENCY AND F I R S T  AIC P R O C E D U R E S  

I N H A L A T I O N :  
fh 'YDROEEN S U L F I G E )  REHOVE T O  F R E S H  A I R .  IF NOT B R E A T H I d G ,  G I V E  A R T I F I C I A L  
RESPIRATION, P R E F E R A B L Y  MOUTH-TD-tIOUTH. IF B R E A T H I N G  IS D I F F I C U L T ,  G I V E  
D / Y G E N .  CALI. A P H Y S I C I A N .  HYDRGGEN S U L F I D E  H A S  A C H b R A C T E R I S T I C  'ROTTEN 
EGG ' O D O R .  

E Y E  OR S K I N  CCINTACT: 
I M E J I A T E L Y  F L U S H  EVES AND SKIN U I T H  PLENTY OF U A T E R  ( S O A P  AND UATER F O R  
SKI#) F O R  G T  L E A S T  15 H I N U T E S  U H I L E  REHQVING C O N T A H I N A T E D  C L O T H I N G  AND S H O E S ,  
C A L L  A P H ' r S I C I 4 N .  ThDROl lGHLY C L E A N  C L O T H I N G  AND S H O E S  B E F O R E  R E U S E  OR 
D I S C A R D .  

I N G E S T I O N  : 
IF C C f G C I O U S .  D R I N K  LARGE Q U A N T I T I E S  O F  U A T E R .  
P L A C I N G  A F I N G E R  F A R  BACK IN TliE THROAT.  A D M N I S T E R  A t l D I T I O N A L  U A T E R .  TAKE 
I t i t f E D I A T E L Y  TO A H O S P I T A L  O R  P t i Y S I C I A N .  
TAKE I M H E D I A T E L Y  T3 A H O S P I T A L ,  DO NOT A T T E H P T  TO I N D U C E  V O M I T I N G  O R  G I V E  
A N Y T H I d G  BY MOL'TH T O  AN U N C O N S C I O U S  P E R S O N .  

T H E N  I N D U C E  V O W I T I N G  BY 

IF U N C O # S C I O U S ,  O R  I N  C O N V U L S I O N S ,  

N O T E S  TO P H Y S I C I A N  ( I N C L U D I N G  A N T I 3 0 7 E S )  : 
T R E A T  S Y H P T O H C T I C A L L Y .  
R E F E R  T O  A T T A C h E D  P P G  HYDROGEN S U L F I D E  HSDS. 

I N  C A S E S  UHERE THERE IS E X P O S U R E  TO HYDRrJGEN S U L F I D E ,  

S E C T I O N  6 - R E A C T I V I T Y  DATA 

I 



REPORT NUHRER: 971 VAN UATERS & ROGERS I N C .  PAGE:  005 
H S D S  N O :  P G 3 0 6 6  H A T E R I A L  S A F E T Y  DATA S H E E T  
E F F E C T I V E  DATE: 03/14/94 V E R S I O N :  004 

PRODUCT: SODIUW S U L F I D E  

ORDER NO: 
PROD NO : 

S T A B I L I T Y  : 
S T A B L E  

C O N D I T I O N S  T O  AVOID:  
A V O I D  CONCENTRATING SOLUTIONS--COULD C A U S E  SPONTANEOUS I G N I T I O N .  

HAZARDOUS P O L Y h E R I Z A T I O N :  U I L L  NOT OCCUR 
C O N D I T I O N S  TO AVOID:  N3NE 

I N C O H P A T I B I L I T Y  ( H A T E R I A L S  TO A V O I D )  : 
AVOIG CONTACT L;ITH STROHG OXIDIZING AGENTS AND ACIDS. SOOIUH SULFIDE 
S O L U T I O N S  ATTACK Z I N C ,  C O P P E R ,  ALUWINUH, AND A L L O Y S  O F  T h E S E  H E T A L S .  

HAZARDOUS D E C O H P O S I T I O N  PRODUCTS:  
C O d T A C T  U I T H  A C l D S  U I L L  L I B E R A T E  FLAWWABLE AND P O I S O N O U S  HYDROGEN 
S U L F I D E  G A S .  

S E C T I O N  7 - SPILL OR LEAK P R O C E G U R E S  

S T E P S  T O  BE TAKEN IF H A T E R I A L  IS S P I L L E D  OR R E L E A S E D :  
I H H E D I A T E L Y  EVACUATE AREA,  REHOUE I G N I T I O N  S O U R C E S  , A N 0  P R O V I D E  MAXIWUh' VEN- 
T I L A T I O N .  
E R E G T H I N G  APPARATUS OF F U L L  F A C E P I E C E  A I R L I N E  R E S P I R A T O R S  U I T H  A U X I L I A R Y  
SCBA 'S O P E R A T E D  I N  T H E  PRESSURE/DEHAND HODE AND E Y E / S K I N  P R O T E C T I O N  SHOULD B E  
P E R H I T T E D  Ih' A R E R .  S U E E P  S P I L L E D  M A T E R I A L  I N T O  C O N T A I N E R S  FOR D I S P O S A L ,  
S t ' I L L E D  S O D I U H  S U L F I D E  S H W L O  B E  RECLA1)iED IF P O S S I B L E .  
T R A C E S  H k V E  BEEN REHOL'ED, T H W L X G H L Y  WET VACUUt! T H E  A R E A .  
COHE IN CONTACT U I T H  A C I D S .  

ONLY P E R S O N N E L  E Q U I P P E D  U I T H  NI@SH/HSHA-APPROVED,  S E L F - C O N T A I N E D  

AFTER A L L  V I S I B L E  
PRODUCT HUST NDT 

DO NOT F L U S H  SPILLS TO S E U E R S !  

UASTE D I S P O S A L  WETHOD: 
N J S T  6E D I S P O S E D  O F  IN AN A P P R O V E D  HAZARDOUS U A S T E  HANAGEHENT F A C I L I T Y .  CARE 
H U S T  B E  TAKEN UHEN U S I N G  OR D I S P O S I N G  O F  C H E H I C A L  H P T E R I A L S  AND/OR T H E I R  CON- 
T A I N E R S  T O  PREVENT E N U I R D N t i E N T A L  C O N T A M I N A T I O N ,  IT IS YOUR DUTY TO D I S P O S E  
OF THE CHEWICAL H A T E R I A L S  R N D / O R  T H E I R  C O N T A I N E R S  IN ACCORDAllCE U I T H  THE 
C L E A N  A I R  A C T ,  THE C L E A N  UATER A C T ,  T H E  RESOURCE C O N S E R V A T I O N  AND RECOVERY 

R E G A R D I N G  D I S P O S A L .  
A C T ,  AS U E L L  AS ANY OTHER RELEVANT F E D E R A L ,  S T A T E ,  O R  LOCAL L A U S / R E G U L A T I O N S  

S E C T I 3 N  8 - S P E C I A L  P R O T E C T I O N  I N F O R H A T I O N  

R E S P I R A T O R Y  P R O T E C T I O N  : 
U S E  NIOSH/hSHA-APPRO{lED C G K B I N A T I O N  A C I D  GAS AND D U S T / H I S T  C A R T R I D G E  OR 

L I K E L Y  I 
C A N I S T E R  R E S P I R A T O R  U I T H  F U L L  F A C E P I E C E  WHENEVER VAPOR OR K I S T  G E N E R A T I O N  IS . 

A I R L I N E  AND/OR S E L F - C O N T A I N E D  B R E l T H I N G  A P P A R A T U S  OPERATED I N  A 000254 
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REPORT NUMBER: 971 VAN UATERS h ROGERS INC. . PAGE: 006 
HSDS NO: PG0066 HATERIAL SAFETY DATA SHEET 
EFFECTIVE DATE: 03/14/94 VERSION: 004 

PROOUCT: SODIUH SULFIDE 

ORDER NO: 
PROD NO : 

POSITIVE PRESSURE DEHAND HODE SHOULD BE READILY AVAILABLE I N  CASE OF HYDROGEN 
SULFIDE GENERATION. SEE SECTION 7 FOR RESPIRATORY PROTECTION I N  THE EVENT OF 
A SPILL OR LEAK. RESPIRATOR USE LIHITATJONS WADE BY NIOSH/HSHA OR THE HANU- 
FACTURER HUST BE OBSERVED. RESPIRATORY PROTECTION FRUGRAHS nUST BE I N  ACCOR- 
DGNCE UITH 29 CFR 1910,134, 

VENTILATION ( T Y  PE) : 
LOCAL EXHAUST VENTILATION SUFFICIENT TO HINI t l IZE EHPLOYEE EXPOSURES. 

EYE PROTECTION: 
CHEHICAL GOGGLES (HONOGOGGLES) 

GLOVES : 
IKPERLJIOUS 

OTHER PROTECTIVE EQUIPHENT: 
BOOTS, APRONS, OR CHEHICAL SUITS MUST BE USED UHEN NECESSARY TO PREVENT SKIN 
CONTACT. 
ACCORDANCE GITH 29 CFR 1910.132 AND 29 CFR 1910.133, 

PERSONAL PROTECTIVE CLOTHING AND USE OF EQllIPHENT HUST BE IN 

SECTION 9 - SPECIAL PRECAUTIONS 

PRECAUTIONS TO BE TAKEr4 DURING H4NDLING AND STORING: 
- STORE AUAY FROK STRONG OXIDIZING AGENTS. 
- DO NOT A L L O ~  CONTACT UITH a m s .  WILL LIBERATE FLAMHABLE HYDROGEN SULFIDE 

GAS, ' 

- STORE I N  COOL, VEdTILATED AREA. 
- UEAR NIOSH/HSHA-APPROVED RESPIRATORY PROTECTION UHENEVER EXPOSURE I S  LIKELY 
- STORE ONLY I N  CLOSED, PROPERLY LABELED 03NTAINERS. 
- DO NOT STORE 11) ZINC, ALUHINUH, OR COPPER CONTAINERS. 
- KEEP SHIPPING CONTAINERS CLOSED UHEN NOT I N  USE. 
- WEAR GOGGLES, RUBBER GLOVES, APRON, AND BOOTS UHEN HANDLING. 

OTHER PRECAUTIONS : 
- OC NOT BREATHE DUST OR HISTS FROC SOLUTIONS. INDIUI'DURLS UITH RESPIRATORY 

- DO NOT GET I N  EYES, ON SKIN, OR ON CLOTHING. 

- USE UITH ADEQUATE VENTILATION. 

- DO NOT SUALLOU. 
- 00 NOT EAT, DRINK, OR SHOKE I N  UORK AREA. 

AND/OR CENTRAL NERVOUS SYSTEH DISEASES SHOULD NOT BE EXPOSED. 

PERHANENT DAHAGE. UASH THOROUGHLY AFTER HANDLING, 

EHPLOYEE EXPOSURE. 

HAY CAUSE SEVERE BURNS AND 

VENTILATION WST EE SUFFICIENT TO HINIKIZE 

COHHENTS : 
NOTE: SINCE A POTEhTIALLY CRITICAL HAZARD I N  UORKING UITH THIS PRODUCT 
WAY RESULT BECAUSE [IF THE GENERATING OF HYDROGEN SULFIDE GAS UNDER CERTAIN 



KEPORT NUHBER: 971 
nSOS NO: PGOOt6 hATERIAL SAFETY DATA ShEET 
EFFECTIVE DATE : 03/14/34 

VAN UATERS' 6- ROGERS INC. PAGE: 007 

VERSION: 004 

PROOUCT: SODIUH SULFIDE 

.ORDER NO: 
PROD NO : 

CONDITIONS, PPG RECOHHENDS YOU CONSIDER THE INSTALLATION OF A CONTINUOUS 
nONITORING HYDROGEN SULFIDE GAS DETECTION AND ALARH SYSTEK IN ANY AREA 
WHERE GENERATIOY OF SULFIDE GAS NAY OCCUR. 
OPERATION AND HAINTEN4NCE OF THE HYDROGEN SULFIDE GAS tiONITORING SYSTEK, 
AS UELL PIS EMPLOYEE TRAINING ARE OUTLINED BY NIOSH. 

DETAILS PERTAINING TO THE 

TSCA - SODIUM SULFIDE IS ON THE TSCA INWENTORY UNDER CAS NO, 1313-82-2, 

SkRA TITLE 111 - 311/312 CATEGORIES - ACUTE AND REACTIVITY, B) NOT LISTED 
IN SECTION 313, C) NOT LISTED AS (LW "EXTRMELY HAZARDOUS SUBSTANCE" IN 
SECTION 302. 

CANADA U H N S  - A) SENSITIZATION TO PRODUCT: NONE KNOUN, B) REPRODUCTIVE 
TOXICITY: NONE KNGUN, C) ODOR THRESHOLC: NOT KNOUN, D) PROOUCT USE: 
CHEMICAL PROCESSING, E) REQUIRES CORROSIVE SYMBOL (CLASS E). 

AS ACDITIONAL INFORHATION T@ EE CONSIDERED WHEN HANDLINS THIS PRODUCT, 
PFG'S HYDROGEr4 SULFlDE HSDS IS ATTACHED. 

REVISIONS WIDE TO 8 / 3 0 / 8 9 ,  5TH EDITION - DATE, EDITIOK, DOT SHIPPING 
IKFORHATION UPDATED, I H r j  DESCRIPTION ADDED, PERCENT UNDER INGREDIENTS 
SECTION UPDATED. 

L 7168 
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R E P O R T  N U M E R :  971 VAN U A T E R S  & ROGERS I N C .  PAGE:  008 
HSOS N O :  P G 0 0 6 6  H A T E R I A L  S A F E T Y  DATA S H E E T  
E F F E C T I V E  D A l E :  G3/14/94 V E R S I O N :  004 

PROCIJCT: SODIUH S U L F I D E  

ORDER NO: 
PROD NO : 

C O N T A C T :  HSDS COORDINATOR VAN U A T E R S  & R O G E R S  I N C .  
E U R I N G  BUSIkESS H O U R S ,  P A C I F I C  TInE (206)889-3400 

07/19/95 09 : 30 PRODUCT : C U S T  NO: ORDER NO: 

I H P L I E D  U A R R A N T I E S  O F  I I E R C H A N T A G I L I T Y  AND F I T N E S S  F O R  A P A R T I C U L A R  P U R P O S E ,  -------___-_----_--_______----------------------------------------------------- 

WITH RESPECT TO THE PRGOUCT O R  INFORHATION PROVIDED HEREIN, A N D  SHALL UN'OER --------__---_-_____-----------------_------------------------------------------ 

N3 C I P C U f W A N C E S  BE L I A B L E  F O R  I N C I D E N T A L  OR C O N S E Q U E N T I A L  DAHAGES. ** ................................................................................ 

PILL INFORHATION A P P E A R I N G  H E R E I N  IS B A S E D  UPON DATA OBTAII\ 'ED FROH T H E  
HANUFAC T U P E R  AND/OR R E C O G N I Z E D  T E C H t U C A L  SOURCES. U H I L E  THE I N F D R H A T I O N  IS 
G E L I E V E P  TC BE ACCURATE,  V U h R  H A K E S  NO R E P R E S E N T A T I O N S  AS T O  ITS ACCURACY OR 

ARE R E S P O N S I B L E  T O  V E R I F Y  T H I S  DATA UNDER T H E I R  OL'N O P E R A T I N G  C O N D I T I O N S  T O  
D E T E R H I N E  UHETHER T H E  P R O D U C T  IS S U I T A B L E  F O R  T H E I R  P A R T I C U L A P  P U R P O S E S  AND T H E Y  
k S S U f 4 E  A L L  R I S X S  O F  T H E I R  U S E ,  H A N D L I N G ,  AND D I S P O S A L  OF THE PRODUCT, OR F R O F  
T H E  P U C L I C A T l O N  O R  U S E  O F ,  OR R E L I A N C E  UPON , I N F O R H A T I D N  CDNTAINED h E R E I N ,  
T H I S  I N F O R E A T I O K  R E L A T E S  ONLY TO T H E  PRGDUCT D E S I G N A T E D  H E R E I N ,  AND DUES NOT 
R E L A T E  T O  I T S  USE I N  COMBINATJOid U I T H  ANY OTHER H A T E R I A L  OR IN ANY OTHER 
P R O C E S S ,  

S U F F I C I E N C Y ,  0OiF1DITIONS O F  U S E  A R E  BEYOND U U R S  CONTROL AND TYEREFORE U S E R S  

* * h  E N D  O F  H S D S  + * *  



CHEM I D  
*-E* 
.x- 007440-61-1 

PREP ARER 

W D. AVERILL 
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CHEMICAL NAME 
.X URANIUM 
.X. IJRANILIM METAL 
x U238 
X. I.JRANTI.1M METAL 
x 7440-61-1 

.x. .x. .x. 

CHEM REPORT 
03/23/1986 

CHEM NAME 

UR A N I  11 M 

EN'T'RY INFORMATION 
05/23/1986, . .  

REVIEWER ENTRY DATE REVISED 

J. HROWER 02/1:3/1985 05/16/1986 

DOE CHEMICAL HAZARDS_EMERGENCY MANAGEMENT SYSTEM 
0 5/23/ 1,986 

HEALTH AND SAFETY INFORMATION AUTHORJTY 

OR SYNONYM 

DOT 

n 1 s P 0 s A L  Lp 

RECOVERY F O R  RFPROCESSTNC TS THF PRFFFRREI) MFTcHOD F O R  liANDI..INC WASTF. 
l.JRANII.JM, SHIP  TO l...ISCENCED RECOVERY FAC1:I-ITYI .>CRAP IJRANIUM SHOULD BE 
COVERED W I T H  O I L .  . 

DECOMPOSITION PRODUCTS 

THERMAL DIXOMPOSITTON - IIRANILIM OXTDFS I 

ENUIRONMENTAI- EFFFCTS 

EMERGENCY PR0CEDI.IRF.S 

PER SONS NOT WEARING PROTi?CTIVF EQIITPMENT AND CI..OTHSNG SHOLII-D EF. 
RESTRTCTED F R O M  AREAS O F  S P I L L S  IJNTIL Cl..EANI.jP HAS FEEN COMPLETE 

;? I COI ... I-ECT SPILL-ED MATER T A L  IN MOST CONUENIENT AND SAFE 
MANNER .AND DEPnSZT I N  SEA1 .ED CONTAINERS FOR RF.CI..AMATTON. I.. .TOUID 
CQNTATNINC; IJRANICJM OR INSQLIJHLE COMPOUNDS SHnlJLD HE ABSORBED I N  
M T c U L I T E ,  DRY S A N D ,  EARTH OR A S IMILAR MATERTAI-. URANIIJM CHIPS 
TIJRNINGS WHICH ARE SPTL.L..Eh SH01~L.X) HE COWERED WITH OTI- I 

I F  URANILIM MATFRTAI..S ARF. SPTI-.L..ED, I I '.SENTILATE AREA O F  SPJLI.. 
D. 

VER- 
OR 

F I R S T  A I D  

WASH EYES IMMEDTATF.I.-Y WTTH i...ARGF. AMnIJNTS O F  WATER, CFT MFQXCAI.. 
ATTENTTQN. CONTACT I..ENSES SHOULD NOT RE WORN WHEN WORI<ING WITH T H I S  
CIiIZMICAI-. , SKJN EXPnSllRF - PROMPTI.-Y WASH CONTAMXNATEP SKXN U S I N G  SOAP OR 
M I L D  DETERGENT ANT) WATER, I F  I R R I T A T I r l N  IS PRESENT AFTER WASHING. GET 
MEDICAL ATTENTION, INHAI..ATJON - I F  A PERSON BREATHES IN L A R G E  AMOUNTS 
O F  IJRANTIJM MOVE THE EXPOSED PERSON TO FRESH A I R  AT ONCE. I F  BREATHING 
HAS STOPPED, PERFORH A R T I F I C I A L  RESPIRATION, KEEP THE AFFECTED PERSON 
WARM AND AT REST, GET MFDICAL ATTENTION IMMEDIATELY SWAI-LOWING - GTVE 
THE PERSON LARGE TJIJANTITTES OF WATER IMMEDTATFLY, 6FiF.R THE WATER HAS 
BEEN SWAI  .. I...OWEI,, TRY T n  GET THE PERSON TO VOMIT EY TOCICHTNG THF RACK OF 
THE THROAT WITH A F INGER,  Dl3 NOT MAKE AN UNCONSCIOIIS PFRSON VOMIT,  GET 
MEDICAL ATTENTION TMMEDTATELY. 

FIRE HAZARD 

URANIUM IS A DANGEROUS FJRF. HAZARD IN THE FORM O F  A Sol-JD OR DUST 
WHEN EXPOSED TO HEAT OR FLAME. I T  IS A MODERATE EXPLUSION HAZARD I N  
THF FORM OF DUST WITH A MINJMUN EXPLOSIVE CONCENTRATION O F  6 0  GRAMS/ 
C1J.M. EXTINGUISH WITH DRY POWDER, DRY SAND, OR GRAPHTTE. DONDT USE ouozs.t3 



CARBON D I O X I D E ,  

HEALTH HAZARD 

HIGHLY TOXIC AND RADIOACTTUE, 
URANIUM AND/OR I T  INSOLURLE COMPOlJNDS ARE TOXIC I F  THFY ARE I N H A I X D ,  
SWAL.LOWED, OR I F  THEY COME I N  CONTACT WITH THE EYES OR SKIN. URANIl lM 
METAL AND I T S  INSOL-UBLE COMPBlJNDS ARE LESS TOXIC THAN THE S0LJBL.E 

PARTICLE Ef l ITER , I T  .IS NOT A S I G N I F I C A N T  EXTERNAL. RADIATION HAZARD. 
I T  POSES AN INTERNAL RADIATION AND. CHEMICAL HAZARD, EXPOSURE MAY 
CAUSE AN INCREASE TN CANCER OF THE LYMPHATIC AND 
PLOOD-FORMING TISSIJES I N  MAN. PROLONGED CONTACT WITH THE S K I N  MIGHT 
CAUSE RADIATXON DAMAGE TO THE S K I N  AND/OR S K I N  RASH (DERMATTTIS),  
PROLONGED INHALATION HAS CAUSED DAMAGE TO THE I... UNGS OF ANIMALS. 
URANIUM IS HIGHLY TOXIC TO THE KIDNEYS AND L.IVER. 

COMPOUNDS. I T  I S  WEAKLY RADIOACTIVE AND I S  PRINCIPALLY AND AL b HA 

CHEMICAL INCOMPATXBIL IT IES 

U POWDER TGNITES I N  
150-180 DEGREES C AND 

ACID,  AND DINITROGFN 
IN AMMONIA, SULFUR VAPOR, 

OR IGNITE IN H R F ~  AND 

MEDICAL RECCOMMENDATIQNS 

S P E C I A L  AlTENTXON SHOUL..D RE GIVEN TO THF El..OOD. I..I.INGS, KJDNEY? AND 
I...TVER IN PREEMPLOYMENT MEDICAL EXAMS, PERIODIC MFDICAL EXAM SHOI.JLD 
INCLUDE R CHEST X-RAY,  I IRINAI-YSIS, COMPI ...ETE BI ... OOD COUNT AND CHFMXSTRY 

PHYSICAL DESCRTPTIfJN 

A HARD, SXLVERY WHITE RADIOACTIVE METAL 

PROTECTION MEASIJRES 

GOOD ENGINEERING CONTROLS SHOLILD RE USED TCI REDUCE 
ENVIRONMENTAL CONCENTRATIONS TO THE PERMISSIBLE 
EXPOSURE LEVEL. ( P E L ) ,  ABOVE THE PEL RFSPTRATORY PRCITECTION MUST BF 
WORN. AT A CONCENTRATION IJF 2,s MG/M3 OR I..ESS WEAR FUME 
RESPIRATOR OR HIGH EFFICFNCY PARTTCULATE RESPIRATOR APPROVED F O R .  
RADIONUCLIDES, A SIJPPLIED-AIR RESPIRATOR: OR A EiCPA, EMPLOYEES 
:3Hl)IILD WEAR IWPFRVXnllS Cl..nTHT.NG. Cl OVES , AND GT\GGI..ES TO PREVENT 
SKIN CONTACT WTTH IJRANTIIM. EATING AND SMQKTNG SHOIJL..D NOT BE PERHIT 
TN AREAS WHERE Sol ... I D S  (1R I-.ICJI.ITDS CONTATNTNG IIRANILIM tll? JNSOl .I.IFI..F 
COHPOUNDS ARE I-lANDI..FD, PROCESSFD OR STORED, FMPI..OYFES WHO HAND1 .F. 

DETFRCENT AND WATER BEFflHE EATING, SMOKTNG OR IISING TOTI..ET F A C I L I T  
URANIUM SHOULD WASH THETR H A N D S  ~HORO\.JGHI.-Y WITH SOAP n~ M J L . ~  . 

TED 

I F S  I 

SAMPLING METHODS 

NO STANDARD MEASUREMENT METHODS FOR (JRANIIIM OR TNSOI-IIRI .F COMPOIJNDS HAVE 
BEEN PUBLISHED BY NIOSH. MAY BE SAMPLED AND IJSTNG A CEI-1 ... IJLOSE ESTER 
F I L T E R  AND ANALYZED BY ATOMIC ABSORPTTON. 

S H I P P I N G  INFORMATION 

S H I P  AS \.IRANIUM METAL-, PYROPHORIC, I-.ABEI.. AS RADJOACTTVF. AND FLAMMABLE 
S O L I D ,  

STnRAGE R ECOMMENnATInNS 

STORE AS HADIOACTIVE MAlERJAl-.. KEEP FROM EXPCISIIRE TO A I R ,  MOISTURE COZ 
HAL-OGENS, ACIDS) AMMONIA: SLII-FUR , SCRAP IJRANIIJM SHOlJLD BE COVERED O I T H  

.. - 
USE 

UR N UM MET LIMI -. IISES AL.1 ... 0 $ N HO E . E .  1 TU .$ II  

I N  THE ARE PRODUCTION OF OTHER RADIOACTIVE ISOfOPF.S, AND AS FEEDS FOR 
GASEOIJS DIFFUSI fJN PLANTS. 

CO~PAIJNDS ~ 8 k  'i3@D As FR- 'j[N Nhk!t...EAR K & 8 R % .  IB bt - f iT%du~ P~~IINJCBP~JJ 

CHEMICAL CATEGQRIES OQ8259 05/23/1986 

CATEGORY CLASS NAME CLASS CODE 



%** 
HUHAN 
ACT I N I DE 
REACTIVJ  
HE A 1.- T H 
FIRE 
KIDNEY T 
PYROPHOR 
RADTOACT 
R ADT CIACT 

S O L I D  

f lET 
TY 

OXIN 
I C  
I V E  
I U E  

AL 

AND F I... A M M  AB1.E 

CHEM NAME* IJRANIUM 

CHEMICAL ATTRIRUTES 
05/23/1986 

ATTRIHUTE UAI-IJE \JNITS CJUALITY 
.y. y. .y. -. .. .. 
.X. I G N I T I O N  TEMP 
x CHEM FORHULA 
x MOL WEIGHT 

.X. HALF I.. XFE 
% PHYSICAL STATE 

.x.IGNTTION TEMP 
.x MELTING POTNT 
x H O X I - T N G  P O I N T  
.X. S P E C I F I C  GRAUI 
.X Srll..I.JRILITY 
.x. EXPOSlIHE I - .TMIT 
x EXPDSI.JRE L I M I T  

TY 

TO 1 7 5 C  

G/MOL 

10E9 YEARS 
I= r= 
C 

1.1 

S O L I D  

M I N 7: M IJ M 

WATFR=l 
I: N S 0 I... I J b L E 
PFI.. 
TLU 

Ut42979 

COMMENTS 

S O L I D  

AT 20 - 25 C 

DUST CLOUD 

AT 25 C 
TN WATER 
AS 1.1 
AS u 

SELECTED MATERIA1.8 THAT ARE RFLATFTD TO OR CONTAIN THE SUBSTANCE 05/23/ 1986 

CHEM NAMES I.JRANIUM 

.X. --URANIIJM COMPOUNDS 
E URANIUM D I C A R E I D E  

ANTfiM D I O X I D E  
ANT.I.JM HEXAFLUOR 
ANIlJM HYDRIDF 
ANIUM OCTAOXTDE 
A N T l l M  OXYFLUnRT 
ANIlJM TETRAFLUO 
ANY I FLUOR I D F  
A N Y L  N I T R A T E  



ATTACHMENT F 

W O R K A R E A W  



E 
c, 
Y - 
'W 

I I 



ATTACHMENT G 

OSaA AND DOE 
EMPLOYEE RIGHTS POSTER 



Occupational Safety - 7 1 6 8  
and Health Protection for 
DO€ Contractor Employees 
at  Government-Owned 
Contractor-Operated 
Fa c il it i es 

~ -- 

Palicy: 

DOE Contractors: 
30E hn acrrmrq INI 

I 

1 

s 
I 
c 
I 

1 
L 
c 
4 

I 

Complaints: 

Imminent Danger 

Inquiries: 

U.S. Department 
of Energy 

orusO%a;4 
000123 



b 7168 

ATTACHMENT H 

ACKNOMEDGMENT FORM 



A C K N O ~ E M H W  STAlIZMENT FOR THE 
MIXED WASTE STABILIZ4TION PROJECT 

The undersigned persons have been orientated on the Project Specifsc Health and Safety Plan for the 
FernaId Mixed Waste Stabilization Project and agree to abide by all provisions 

Team Leader I I 
Job Site Safety OBcer  

I 



APPENDIX E 

WASTE DESCRIPTION 

INFORMATION 
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TREATABILITY STUDY REPORT F0R'TH.E STABILIZATION 
OF FERMCO MIXED WASTE 

1.0 SUMMARY 

This report documents the treatability studies performed by Nuclear Fuel Services, Inc. 
(NFS),  Erwin, Tennessee on samples of Fernald Environmental Management Project 
(FEMP) mixed wastes. These studies were performed in accordance with NFS-SP-WST- 
001, Rev. 1, Treatability Study Work Plan For The Stabilization Of Mixed Waste on the 
following FERMCO waste types: 

0 

0 

Grit Blast - Sand blasting residue contaminated with lead based.paint chips. 

FMPC Furnace Salts - Slightly above limits for inorganic metals. 

0 Sump Cakes - Slightly above limits for inorganic metals. 

0 Construction Rubble - Slightly above limits for inorganic metals. 

0 Miscellanwus Trash - Slightly above limits for inorganic metals. 

The objective of the treatability studies was to establish treatment methods to stabilize 
the hazardous constituents of the waste such that the solidified product complies with the 
Nevada Test Site Waste Acceptance Criteria (NVO-325, Revision 1) for the burial of 
Low Level Radioactive Waste (LLRW). 

The waste is contaminated with uranium and one or more hazardous constituents 
identified by Environmental Protection Agency @PA) d e s  D004-DOll. Subpart D of 
40 CFR Part 268 does not specify a required treatment technology for these waste types. 
A review of existing technologies for treatment of these waste types indicates that 
solidification is the treatment of choice for s t ab i t i on  of these waste types. 

The treatability samples were received at NFS, taken to the work area and were 
processed by qualified personnel under the conditions and requirements as described in 
the approved work plan, NFS-SP-WST-001, Revision 1, Treatability Study Work Plan 
For The Stabilization 0fMke.d Waste. 

After the samples arrived in the Research and Development (R&D) Laboratory, the waste 
material was visually inspected and a grab sample for performing a TCLP metals analysis 
was collected from each FERMCO supplied sample. Results indicated that none of the 
samples exceeded the TCLP limits for land disposal as identified in 40 CFR Part 268. 
Records from previous sampling of the waste at the FEMP indicated that some of the 
waste contains sufficient moisture to fail the paint Nter liquid test (PFLT) and that some 
of the waste fails TCLP analysis for RCRA hazardous metals. 
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Based on the visual inspection, information supplied by FERMCO, results of the TCLP 
analyses, and other information, the NFS R&D Project Engineer dete-ed the specific 
treatment conditions for each waste as outlined in Appendix A of the work plan 
referenced above. A Stabilization Test Plan Specifications Sheet was completed for each 
matefial type tested. The Stabilization Test Plan Specifications Sheet provided guidance 
to NFS R&D personnel who preformed the tests. 

Treatability wping tests with each waste stream was conducted according to NFS-SP- 
WST-001, Revision 1. Samples of grit blast, furnace salts, construction rubble and 
miscellaneous trash were screened through a 3/8-inch opening sieve with the greater than 
318 inch fraction size reduced to less than 3/8 inch using physical means. Rocks or other 
hard materials which could not be easily size reduced were rejected. Once size reduction 
was completed, these samples were blended and aliquots from each waste type were 
collected for solidification testing. Sump cake could not be screened or blended due to 
high moisture content. 

The solidification process consisted of slurrying the waste aliquot with water for 
approximately five minutes with a mechanical mixer. A solidification agent such as 
Portland Type I cement was then added and mixed for an additional five minutes. 
Sufficient water was added to the mixture to allow the mix to be pourable. The mixture 
was poured into tweinch plastic cube molds and allowed to set for approximately seven 
days. Samples from each mix were analyzed for the following: 

0 Density (g/cc), 
0 

0 
TCLP metals (according to SW-846 Method 1311), and 
Structural integrity according to the modified ASTM C-39 using manual crush 
strength determinations. 

Based on the results of the scoping tests and on recommendations from FERMCO, proof 
of concept tests were conducted. Samples from the proof test mixes were analyzed to 
determine compliance to the Waste Acceptance Criteria (WAC). 

Data generated from sample analyses of the samples generated from testing indicate that 
stabilization of these waste types by solidification results in a waste form that complies 
with the Nevada Test Site Waste Acceptance Criteria (NVO-325, Revision 1) for disposal 
as LLRW. 

2.0 INTRODUCTION 

Approximately 8000 drums of legacy mixed waste are stored at the Fernald 
Environmental Management Project (FEMP). The Mixed Waste Mobile Stabilization 
project was developed to support a goal to treat and ship approximately 2000 of the 
drums with EPA waste codes DO04 to Doll for off-site disposal. Stabilization of the 
hazardous constituents by solidification methods such that the solidified waste passes 
TCLP analysis criteria will permit disposal as Low Level Radioactive Waste (LLRW). 
Disposal of radioactive waste at the Nevada test Site requires that a waste comply with 
the Nevada Test Site Waste Acceptance Criteria (NVO-325, Revision 1). This criteria 
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requires that the treated waste pass TCLP analysis prior to disposal. The objective of 
these studies was to establish treatment methods to stabilize the hazardous constituents 
of the waste such that the waste meets this proof of principle. 

. 3.0 CONCLUSIONS 

Based on results and observations made during bench-scale testing, following are 
conclusions for each waste stream tested: 

3.1 Grit Blast 

0 The treatability sample received from FERMCO was non-RCRA 
hazardous for metals. 

The treatability sample consisted of approximately 99% soil and rocks 
and approximately 1% grit blast and paint chips. 

The seven day crush strength drops from 1179 psi to 284 psi as the 
waste to binder ratio increases from 0.7 to 0.8. 

The percent volume increase drops from 18.2% to 9.2% as the waste 
to binder ratio increases from 0.7 to 0.8. 

0 The stabiition process was effective in reducing soluble lead. 

0 The solidified product with a waste to binder ratio of 0.8 met all of the 
requirements of the Nevada Test Site Waste Acceptance Criteria (NVO- 
325, Revision 1). 

3.2 Furnacesalts 

0 The treatability sample received from FERMCO was non-RCRA 
hazardous for metals. 

Ammonia evolved when the pH of the waste slurry was raised to 
approximately 12. 

The seven day crush strength drops from 1158 psi to 350 psi as the 
waste to binder ratio increases from 0.3 to 0.4. 

The percent volume increase drops from 128% to 113.7% as the waste 
to binder ratio increases from 0.3 to 0.4. 

A solidification mix of 0.3 waste to binder ratio that was pretreated 
with ferrous sulfate and sodium sulfide failed to cure to a hard cube. 
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0 The solidified product with a waite to binder ratio of 0.3 met all of the 
requirements of the NTS Waste Acceptance Criteria (NVO-325, 
Revision 1). 

3.3 MiscellaneOus Trash 

0 The treatability sample received from FERMCO was non-RCRA 
hazardous for metals. 

0 The seven day crush strength drops from 632 psi to 136 psi as the 
waste to binder ratio increases from 0.54 to 0.7. 

0 The percent volume increase drops from 42.2% to 10.0% as the waste 
to binder ratio increases from 0.54 to 0.7. 

0 Ammonia evolved when the pH of the waste slurry was raised to 
approximately 12. 

0 Fibrous materials were present in the waste which may affect mixing 
of the full Scale batches for treatment. 

0 The stabilization process was effective in reducing soluble lead and 
chromium. 

A solidification mix of 0.6 waste to binder ratio that was pretreated 
with ferrous sulfate and sodium sulfide produced cured cubes with 
significantly lower strength than a mix of 0.54 waste to binder ratio 
that was not pretreated. 

0 

0 The solidified product with a waste to binder ratio of 0.6 met all of the 
requirements of the Nevada Test Site Waste Acceptance Criteria (NVO- 
325, Revision 1). 

3.4 SumD Cake 

0 The treatability sample received from FERMCO was npn-RCRA 
hazardous for metals. 

0 The seven-day crush strength drops from 462 psi to 86 psi as the waste 
to binder ratio increases from 0.7 to 0.8. 

0 The percent volume increase drops from 55.3% to 35.9% as the waste 
to binder ratio increases from 0.7 to 0.8. 

0 Ammonia evolved when the pH of the waste slurry was raised to 
approximately 12. 
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e The sump cake contains a high moisture content. Size reduced material 
recombined to make a solid putty-like mass due to moisture content. 

The stabilization process was effective in reducing soluble lead, 
arsenic, selenium, and chromium. 

A solidification mix of 0.6 waste to binder ratio that was pretreated 
with ferrous sulfate and sodium sulfide produced cured cubes with 
significantly lower strength than a mix of 0.6 waste to binder ratio that 
was not pretreated. 

The solidified product with a waste to binder ratio of 0.7 met all of the 
requirements of the Nevada Test Site Was@ Acceptance Criteria (NVO- 
325, Revision 1). 

3.5 Construm 'on Rubble 

e The treatability sample received from FERMCO was non-RCRA 
hazardous for metals. 

e The seven-day crush strength drops from 466 psi to 72 psi as the waste 
to binder ratio increases from 0.6 to 0.7. 

The percent volume increase drops from 25% to 7.2% as the waste to 
binder ratio increases from 0.6 to 0.7. 

e A four hour soak at pH 12 eliminated expansion of the mix during the 
set time. 

e Ammonia is evolved when the pH of the waste slurry is raised to 
approximately 12. 

The stabilization process was effective in reducing soluble lead, 
arsenic, and cadmium. 

A solidification mix of 0.5 waste to binder ratio that was pretreated 
with ferrous sulfate and sodium sulfide produced cured cubes with 
significantly lower strength than a mix of 0.5 waste to binder ratio that 
was not pretreated. 

e The solidified product met all of the requirements of the Nevada Test 
Site Waste Acceptance Criteria (NVO-325, Revision 1). 

4.0 RECOMMENDATIONS 

Based on results and observations made during bench scale testing, the following are 
recommendations for each waste stream tested: 
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4.1 Grit Blast 

e Portland Type I cement should be used as the binder for full scale 
work. 

e The total percent moisture of the mix should be approximately 25 
percent by weight for a pourable mixture. 

e Pretreatment of the slurry such as reaction with sodium sulfide is not 
required. 

e A waste to binder ratio of 0.7-0.8 is recommended for full scale work. 

e Size reduction is not necessary unless required by mixing equipment. 

e The waste should be slurried with the appropriate amount of water 
prior to addition of the binder. 

4.2 Furnacesalts 

e Portland l)ye I cement should be used as the binder for full scale 
work. 

e Size reduction will be required. A crusher capable of crushing to less 
than 3/8 inch is recommended. 

e The total moisture content of the mix should be approximately 25 
percent by weight for a pourable mixture. 

e Pretreatment of the slurry such as reaction with sulfide is not required. 

e A waste to binder ratio of approximately 0.3 is recommended for full 
scale work if waste is treated separately. 

e The waste should be slumed with the appropriate amount of water 
prior to addition of the binder. 

4.3 Miscellaneous Trash 

e Portland Type I cement should be used as the binder for full Scale 
work. 

e Size reduction is required. A size reduction unit capable of cutting the 
material into approximately 2- or 3-inch pieces maximum is 
recommended. 

e The waste should be slurried with the appropriate amount of water 
prior to addition of the binder. 
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e A reversible mixer blade may reduce the amount of waste which 7 1 6 8  is 

likely to become wrapped around the mixer blade. Frequent cleaning 
of the mixer blade is expected during full scale operations which will 
reduce processing efficiency. 

e The total moisture content of the mix should be approximately 33 
percent by weight for a pourable mixture. 

A waste to binder ratio of approximately 0.6 is recommended for full 
scale work. 

/ 

e 

4.4 Sumpcake 

e Portland Type I cement should be used as the binder for full scale 
work. 

e The total moisture content of the mix should be approximately 29 
percent by weight for a pourable mixture. 

e Size reduction will not be necessary since the material is damp and 
tends to form a solid putty-like mass after size reduction. 

e The waste should be slurried with the appropriate amount of water 
prior to addition of the binder. 

e A waste to binder ratio of approximately 0.7 is recommended for full 
Scale work. 

4.5 Construction Rubble 

e Portland Type I cement should be used as the binder for full scale 
work. 

0 

e 

e The total moisture content of the mix should be approximately 25 
percent by weight for a pourable mixture. 

A waste to binder ratio of 0.6-0.7 is recommended for full &e work. 

Based upon the sample received at NFS, size reduction would not be 
required; however, based upon the category description "Construction 
Rubble" and the belief that the sample received at NFS was probably 
not representative of the total population, size reduction equipment 
should be available. 

e 
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The waste should be slurried With the appropriate amount of water 
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0 Pretreatment to pH 12 for 4 hours with NaOH will be required to 
eliminate expansion of the solidified product. 

4.6 General 

Waste streams with high barium content should be mixed with 
aluminum sulfate or other sulfate source prior to the addition of binder. 

0 Waste streams with high chromium content should be pretreated with 
ferrous sulfate at pH 2 prior to addition of binder. 

5.0 DISCUSSION OF RESULTS 

The data generated from solidification testing of all waste types is discussed in the 
following paragraphs. The solidification testing was performed in the NFS R&D 
Laboratory at ambient temperatures (approximately 21 degrees centigrade). No testing 
was pedormed to determine the effects of temperature on the solidification process. 

5.1 Grit Blm 

The data generated from the tests performed on grit blast material is listed in 
Table I. A graphic illustration of waste loading vs. percent volume increase and 
strength is shown in Table VI. The data indicate that compliance with the NTS 
WAC for LLRW can readily be achieved by solidification with Portland Type I 
cement. 

Because of the size of the equipment used in the bench Scale tests, the 
solidification tests were performed on the less than 3/8-inch fraction of the 
FERMCO supplied waste material. Although not included in the test mixtures, 
the greater than 3/8-inch materials, mostly rocks, displayed no attributes that 
would indicate that these materials would be incompatible with Portland Type I 
cement or would significantly alter the results of the tests obtained with the less 
than 3/8-in~h materials. 

5.1.1 ScoDinF Tests 

Tests performed with Portland Type I cement indi&ted that 
prebatment of the grit blast waste would not be required for 
solidification on a production scale. Mixtures of up to 70% grit blast 
to cement ratios displayed crush strengths of greater than 500 psi with 
TCLP analysis results for the D004-DO11 EPA code hazardous 
constituents well within the Land Disposal Restriction limits as stated 

, in 40 CFR Subpart D - Treatment Standards. The results indicate that 
slurrying the waste in water and adding the specified amount of 
Portland Type I cement to form a pourable mixture and mixing 
thoroughly will produce solidified material that complies with NTS 
WAC. 
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Test mixtures with Petroset H indicate that it is not suitable for 
solidification of the FERMCO waste materials. Test results showed no 
significant improvement in performance in TCLP analyses relative to 
Portland Type I cement. Strength test results showed a vastly inferior 
performance compared to Portland Type I cement. Mixes with Petroset 
H had a much greater volume increase compared to mixes of the same 
waste to binder ratio using Portland Type I cement. Petroset H was 
not used for the remainder of the solidification tests. 

5.1.2 Provinr Test 

FERMCO directed that the proving tests be performed using an 80% 
grit blast to Portland Type I cement ratio. This deviation from the 
original test plan was requested by FERMCO based upon favorable 
results using a 70% grit blast to Portland Type I cement ratio obtained 
in the scoping tests. The test results indicate that the strength of the 
material decreased to 284 psi using an 80% grit blast to Portland Type 
I cement ratio with TCLP analysis results for the D004-DO11 EPA 
code hazardous constituents well within the Land Disposal Restriction 
limits as stated in 40 CFR Subpart D - Treatment Standards. The 
results indicate that slurrying the waste in water, adding the specified 
amount Portland Type I cement to form a pourable mixture, and 
mixing thoroughly will produce solidified material that complies with 
NTS WAC. 

5.1.3 Surrogate Test Using Surrog;ate Soil SDiked With Cd. Pb. Ba. and Cr 

The surrogate test solidification mixture was prepared using a surrogate 
material as is described in section 6.5.2 of this report. The test results 
indicate that pretreatment with ferrous sulfate and sodium sulfide has 
an adverse effect on strength. There was a yellowish/tan layer 
approximately 1/4-inch thick at the top of the cured cubes which 
appeared to be of a lower strength than the material in the remainder 
of the cube. A direct comparison with the scoping test results cannot 
be made since a surrogate material was used. However, if a crush 
strength of greater than 500 psi is desired, these results indimte that a 
much lower waste to binder ratio will be required than is indicated by 
the non pretreated mixtures used in the =ping tests. 

Results from T U P  analysis indicate that the treatment was successful 
in reducing the soluble barium, chromium, cadmium, and lead to meet 
LDR. Results from testing are shown in Table I. 

5.1.4 Recommendations 

Portland 'Qpe I cement should be used for the solidification of the grit 
blast waste. A waste to binder ratio of 70-80% is recommended. 
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5.2 

Pretreatment with ferrous sulfate does not appear to be required and is 
not recommended unless characterization data for a specific drum of 
waste indicate the presence of chromium. Pretreatment with sodium 
sulfide does not appear to be required and is not recommended unless 
characterization data for a specific drum of waste indicates the presence 
of mercury. 

During the preparation of samples for solidification, a particle size 
distribution of grit blast was determined. The size distribution data is 
presented in Table 1. Although the greater than 3/8-inch material was 
not included in the solidification mixes, no size reduction of grit blast 
is recommended during full scale operations. 

Furnace Salts 

The results of the data generated from the treatability tests on furnace salts are 
listed in Table m. A graphic illustration of waste loading vs. percent volume 
increase and strength is shown in Table VIII. The data indicate that compliance 
with the NTS WAC for LLRW can be achieved by solidification with Portland 
Type I cement. 

This waste material contains lumps of material which are easily broken up by 
physical methods. The waste material used in the test mixtures contained both 
material of less than 318 inch and greater than 3/8-inch material that was easily 
pulverized to less than 3/8 inch. 

5.2.1 ScoDing Tests 

Mixtures prepared with Portland Type I cement with waste to binder 
ratios of up to 35% displayed crush strengths of greater than 500 psi . 

with TCLP analysis results for the D004-DO11 EPA code hazardous 
constituents well within the Land Disposal Restriction limits as stated 
in 40 CFR Subpart D - Treatment Standards. 

The pH of a waste slurry with water was determined to be 
approximately 4. In an effort to achieve higher crush strength, slurries 
of the waste were pretreated with 25% by weight aqueobs sodium 
hydroxide to a measured pH of 12. This pretreatment did not increase 
the crush strength above 500 psi with mixtures at a waste to cement 
ratio of greater than 35%. It should be noted that the addition of 
Portland Type I cement will raise the pH of the mixture to pH 11.5 to 
pH 12.0 without pretreatment with sodium hydroxide. 

A test mix prepared with Aquaset 11 H gave unsatisfactory results. The 
test cubes cracked during curing and could not be tested for strength. 
This test mix also had a high percent volume increase compared to 
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5.3 

5.2.2 

5.2.3 

Portland Type I mixes. No other test mixes with Aquaset 11 H were 
attempted during the solidifidon testing. 

Provine Tm 

The proving test solidification mixture was prepared as described in 
section 6.5.5 of this report. The test results show that the pretreatment 
with ferrous sulfate and sodium sulfide reduced the strength of the test 
cubes. Penetrometer testing at 24 and 48 hours showed no resistance 
to penetration. When the material was removed from the mold for the 
performance of a 7-day crush test, the cube was soft and could be 
deformed with low pressure. 

Recommendations 

Portland Type I cement should be used for the full scale solidification . 
of furnace salts. To achieve the results on a production Scale as were 
achieved by the treatability tests, size reduction prior to mix 
preparations will be required. A strengthening effect of the 
pretreatment of the waste slurry to a pH of 12 was not clearly 
demonstrated. Therefore, the value of this slurry pretreatment is 
suspect. The effect on strength of the pretreatment with ferrous sulfate 
and sodium sulfide was clearly demonstrated. The proving test mix, 
30% waste to binder, did not cure to a solid material while a 35% 
waste to binder mix, not pretreated with ferrous sulfate or sodium 
sulfide resulted in greater than 500 psi crush strength. Pretreatment 
with ferrous sulfate or sodium sulfate is not recommended for the 
materials represented by the sample supplied by FERMCO. Furnace 
salts for which the characterization documents indicate that 
pretreatment is required will require solidification using a much lower 
waste to binder ratio than that used in the proving test. 

e 

The results of the data generated from the treatability tests on sump cake is listed 
in Table IV. A graphic illustration of waste loading vs. percent volumF increase 
and strength is shown in Table E. The data indicate that compliance with the 
NTS WAC for LLRW can be achieved by solidification with Portland Type I 
cement. 

The sump cake sample supplied by FERMCO had a high moisture content which 
did not allow sizing or mixing of the material for testing. Portions of the 
supplied sample were taken from various locations of the container to obtain 
representative aliquots for testing. 

Nuclear Fuel ServiaS, Inc. -13- NFS-SP- WST4W5, Rev. 0 

0 0 0 % ; ~ ~  



5.3.1 ScoDiw Tests 

Mixtures prepared using Portland Type I cement with waste to cement 
ratios of up to 60% displayed crush strengths of greater than 500 psi 
with TCLP analysis results for the DOOQ-DOll EPA code hazardous 
constituents well within the Land Disposal Restriction limits as stated 
in 40 CFR Subpart D - Treatment Standards. A mixture with a waste 
to cement ratio of 70% had a crush strength of slightly less than 500 
psi with TCLP analysis results within the limits. 

The pH of the waste slurried with water was determined to be in a 
range of approximately 4 to 7. In an effort to achieve higher crush 
strength, slurries of the waste were pretreated with 25% by weight 
aqueous sodium hydroxide to a measured pH of 12. The data does not 
indicate that pretreatment with sodium hydroxide to pH 12 improved 

raised to approximately 12 but was not measured. 
7 crush strength. Ammonia was noted to be evolved after the pH was 

5.3.2 mvine Test 

A 60% waste to Portland Type I ratio solidification mix was prepared 
as described in section 6.5.3 of this report. Ammonia evolved after the 
adjustment of the slurry to pH 12 and after addition of the Portland 
Qpe I cement. The testing results indicate that the pretreatment with 
ferrous sulfate and sodium sulfide has an adverse effect on strength. 
The cued cubes had a yellow/tan layer on top that appeared to be of 
lower strength than the rest of the cube. The crush strength was 
determined to be significantly less than the scoping test mixes. 

5.3.3 Recommendations 

Portland Type I cement should be used in the full scale solidification 
of sump cake. A xpix of 70% waste to binder appears to provide 
sufficient strength. Pretreatment with f m u s  sulfate or sodium sulfide 
is not recommended unless the characterization data for a specific drum 
of waste indicates that it is necessary. If waste is pretreated with 
ferrous sulfate or sodium sulfide, a waste to binder ratio lower than 
that used for the proving test will be required to achieve the desired 
strength. 

5.4 onstrum -on Rubble 

The results of the data generated from the treatability testing on construction 
rubble is listed in Table V. A graphic illustration of waste loading vs. percent 
volume increase and strength is shown in Table X. The data indicate that 
compliance with the NTS WAC for LLRW can be achieved by solidification with 
Portland Type I cement. 
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The construction rubble sample supplied by FERMCO contained a layer of large 
(2 to 3 inches square) paint chips that were approximately 25% of the sample by 
volume and approximately 10% of the sample by weight. The paint chips were 
included in the test mixes in proportion to their content in the supplied sample. 
The paint chips were mechanically size reduced for inclusion in the test mixtures. 

5.4.1 

5.4.2 

5.4.3 

Mixtures prepared with Portland Type I cement of all waste to cement 
ratios tested achieved TCLP analysis results for the D004-DO11 EPA 
code hazardous constituents well within the Land Disposal Restriction 
limits as stated in 40 CFR Subpart D - Treatment Standards. A 
mixture with a waste to cement ratio of 6096 had a crush strength of 
slightly less than 500 psi. Mixtures with waste to cement ratios of less 
than 60% should achieve a crush strength of greater than 500 psi when 
the slurry is pretreated to a pH of 12 as described below. 

Preliminary test mixtures revealed a tendency to expand during curing 
causing a decreased strength. A" slurry pretreatment with 25% by 
weight of aqueous sodium hydroxide with a +hour soak eliminated the 
expansion during curing resulting in a higher strength product. 
Ammonia was noted to be evolved after the pH was raised to 
approximately 12 but was not measured. 

Proving Test 

A 50% waste to Portland Type I mix was prepared as described in 
section 6.5.4 of this report. Ammonia was evolved after the waste 
slurry pH was adjusted to 12. Test results show that strength of the 
cured cubes was significantly lowered by the pretreatment with sodium 
sulfide. 

Recommendations 

Portland I)rpe I cement is recommended as the binder for the full Scale 
solidification of construction rubble. A 60-70% waste to bihder ratio 
is recommended. To increase the product strength and minimize waste 
volume the waste should be slurried with water and the pH raised with 
NaOH for a 4-hour pretreatment soak time. The use of the sodium 
sulfide pretreatment is not required for the materials represented by the 
sample supplied by FERMCO. Pretreatment with sodium sulfide 
should only be performed when the characterization data for specific 
units of waste require it. For construction rubble pretreated with 
sodium sulfide, a lower waste to binder ratio is required to achieve 
desirable strength. The solidification methods determined for this 
waste in these tests may be wholly applicable to this waste-type only 

Nuclear Fuel Sem*ces, Inc. -15- NFS-SP- WST-005, Rev. 0 

ooo333'2 



,'<, , .$ 4 +-' 
. .  

to the degree that the sample supplied by FERMCO is representative 
of this waste type. 

5.5 Miscellaneous Trash 

The data generated from testing performed on miscellaneous trash material is 
listed h Table II. A graphic illustration of waste loading vs. % volume increase 
and strength is shown in Table VII. The data indicate that compliance with the 
NTS WAC for LLRW can be achieved by solidification with Portland Type I 
cement. 

The miscellaneous trash sample supplied by FERMCO contained approximately 
50% fine material and 50% trash material (paper, plastic, and a yam-like 
material). The large materials were size reduced for testing using large shears. 
The sized reduced material was included in the test mixtures in the approximate 
proportion that was present in the FERMCO supplied sample. 

5.5.1 ScoDing Tests 

Mixtures of up to approximately 60% waste to cement ratios displayed 
crush strengths of greater than 500 psi with TCLP analysis results for 
the D004-DOll EPA code hazardous constituents well within the Land 
Disposal Restriction limits as stated in 40 CFR Subpart D - Treatment 
Standards. Although size reduced, the trash materials tended to gather 
on the mixer paddle and jam the mixer. Ammonia evolved after the 
pH was raised to approximately 12 but was not measured. 

5.5.2 Proving Test 

A mixture of 60% waste to Portland Type I cement was prepared as 
described in section 6.5.7 of this report. The test results indicate that 
pretreatment with ferrous sulfate and sodium sulfide significantly 
reduced the strength of the cured cubes. The cured cubes had a layer 
on the top which had a higher strength than the material in the 
remainder of the cube. Comparison of penetrometer readings to cxush 
strength indicates that the material on the top of thq cube is 
considerably stronger than the underlying material which is why the 
penetrometer readings are higher than the crush strength. 

5.5.3 Recommendations 

Portland Type I cement should be used for the full Scale solidification 
of the miscellaneous trash waste. The mping tests indicate that a 60% 
waste to binder ratio will produce a mix that will comply with the NTS 
WAC. Size reduction of the large trash components of the waste to 
approximately 2-3 in pieces is recommended. The data indicate that 
pretreatment with ferrous sulfate and sodium sulfide is not required for 
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the waste represented by the FERMCO supplied sample. Pretreatment 
of this waste with ferrous sulfate and sodium sulfide is not 
recommended unless the characterization data for a specific drum of 
waste indicate that it is required. 

. 

6.0 TESTPROCEDURES 

6.1 ,Prepamtion of Waste Samdes for Solidification 

6.1.1 Grit Blast 

The waste sample material was mixed by rolling the container on the 
floor and a TCLP Metals sample was collected. The waste material 
was sized by screening with a 3/8-inch sieve. The greater than 3% 
inch material was mostly large and small rocks. The greater than 3/8- 
inch material was not included in the solidification Sample due to 
incompatibility with the 2-inch square Sample solidification molds. The 
less than 3/8 inch material was mixed and placed in 1/2-gallon plastic 
bottles. The waste material used in the solidification mixes was taken 
from the 112-gallon bottles. 

Particle size distribution was determined for grit blast. The size 
distribution was performed by passing the material through a series of 
sieves, the finest used being 50 mesh (US standard). The data from 
th is  determination is presented in Table I. 

6.1.2 Furnace Salts 

The waste sample material was blended and a TCLP metals sample was 
collfkted. An aliquot of approximately 2500 grams was taken from the 
sample and sized using a 3/8-inch sieve. The greater than 3/8-inch 
material was reduced to less than 318 inch using a hammer. A second 
aliquot of approximately 2500 grams was removed from the sample. 
The material of the second aliquot was size reduced using a hammer. 
The two aliquots were placed in 1/2-gallon bottles. The waste material 
used in the solidification mixes was taken from the 1/2-gaUon bottles. . 

6.1.3 SumD Cake 

The waste material was damp and could not be readily sized, mixed or 
blended. A sample for TCLP Metals was collected by taking small 
portions from location throughout the container. Two aliquots of 
material were collected from the container and placed in 1/2-gallon 
bottles. The waste material used in the solidification mixes was taken 
from the 1/2-gallon bottles. 
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6.1.4 Construcb 'on Rubble 

6.2 

This sample contained paint chips, which made up approximately 25% 
of the sample volume, and a dark sandy material, which made up 
approximately 75% of the volume of the sample. The two materials 
were not blended or mixed in the container. The paint chips were 
remove from the container. The sandy material was passed through a 
3/8-inch sieve for size reduction. The paint chips were physically 
reduced to a less than 318 inch size. "bo aliquots for solidification 
testing were prepared by combining the two size-reduced material types 
in proportion to their representation in the original sample. The 
aliquots were placed in 1/2-gallon bottles. The waste material used in 
the solidification mixes was taken from the U2-gallon bottles. A 
Sample was collected for TCLP Metals. 

6.1.5 Miscellaneous Trash 

The sample supplied by FERMCO contained approximately 50% fine 
material and 50% trash materials (paper, plastic, yarn-like material-, 
etc.). The large trash was separated kom the fines and placed in a 
pan. The large trash was reduced to approximately 1/4-3/8 inch using 
large shears. An aliquot of the fine material was placed in a 112-gallon 
bottle. A 1/2-gallon bottle was filled with the size-duced trash. The 
trash material types were included in the same proportions as the 
original sample. A sample was colltx$ed for TCLP Metals. 

The material types in the sample could not be blended to form a 
homogeneous mixture. Therefore, an aliquot for a solidification 
mixture was generated by measuring an equal volume from each of the 
fines and trash 1/2-gallon bottles which would give the approximate 
weight needed for the mixture, 

Determination of Waste Percent Moisture 

The moisture content of each waste type was determined by the following 
PrOcedUre. 

6.2.1 A sample of the waste was weighed and placed in a tare weighed 
beaker. 

6.2.2 The waste sample was dried in an oven at 100" C to a constant weight. 

6.2.3 The dried weight of the sample was determined. 

6.2.4 The percent moisture was calculated by: [Original sample weight - 
(Dried sample weight t Original sample weight)] x 100 = Percent 
Moisture. 

Nueleor Fuel &mica, Inc. 
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6.3 Determination of Waste Bulk Densitv 

The bulk density of each waste type was determined by the following procedure. 

. 6.3.1 A volume of the waste, typically 250 milliliters, was collected in a tare 
weighed graduated cylinder. Air pockets were minimized by tapping 
the cylinder to settle the waste. 

6.3.2 The weight of the volume of waste was determined. 

6.3.3 The bulk density of the sample was calculated by: Weight of sample 
f Volume of sample = Bulk Density &/E) 

6.4 PrmarinF SCOD in? Test Solidification Mixtures and Test Cubes 

The solidification mixtures that produced the specimens resulting in the data of 
Tables I to V were prepared as follows: 

6.4.1 A waste to binder ratio for each mix was determined. 

6.4.2 The specified binder type (Portland Type I,' Aquaset 11 H, or Petroset 
11 H) and specified amounts of waste and binder were weighed and the 
weights recorded. 

6.4.3 The waste was placed in the Kitchen Aid mixer stainless steel bowl and 
slurried while mixing with sufficient water to form a slurry. 

6.4.4 The slurry was mixed for approximately 5 minutes. 

6.4.5 The p H  of the slurry was measured and adjusted while mixing to a pH 
of approximately 12. (This step was not performed on grit blast waste.) 

6.4.6 For construction rubble only, the slurry was allowed to soak for 
approximately 4 hours. 

6.4.7 The specified amount of binder was added to the slurry. 

6.4.8 The mixture was mixed for approximately 5 minutes. 

6.4.9 Additional water was added while mixing as required to form a 
pourable mixture. 

6.4.10 The amount of water used was totaled and recorded. 

6.4.11 The mixture, having reached the desired pourable consistency, was 
placed in 2-inch cube plastic molds to cure. 

Nuclear Fuel Senices, Inc. NES-SP- WST-005, Rev. 0 



6.5 aration of Proving Test Solidification Mixtures and Test Cubes 

At the request of FERMCO the proving tests were performed under the direction 
of FERMCO and Permafix. The testing performed was a FERMCO approved 
deviation from the original test plan and involved the pretreatment of the 
solidification waste slurries with f m u s  sulfate (except for construction rubble) 
and sodium sulfide. The evolution of ammonia during the solidification mixture 
preparation was also investigated. 

In addition to the tests with waste solidification, comparison mixes with three 
Portland Type I cements and a Koch slag, that are available from Cincinnati, 
Ohio area suppliers, were made and evaluated. 

6.5.1 

6.5.2 

Nucle-ar Fuel Senices, Inc. 

008342 

Monitorin? for Evolution of NH? and H,S 

During the preparation of solidification mixes, ammonia evolved when 
solidification mix slurries were adjusted to a pH of 12. A goal of this 
additional testing was to obtain measurements to quantify the amount 
of ammonia being evolved and to determine if hydrogen sulfide might 
be evolved upon treating waste with . d u m  sulfide. 

To trap and measure the evolved gases the mixer was placed in a 
plastic bag. A hose was inserted into the bag and was supplied with 
15 standard cubic feet per hour nitrogen flow. A short piece of hose 
was placed in the bag to exhaust the nitrogen flow and to afford a point 
where measurements could be taken. After the required reagents were 
added, the top of the bag was taped shut. Measurements were taken 
from the exhaust hose at the stated times using a Gastec Multi-Stroke 
Gas Sampling Pump and Sensidyne detector tubes in the range of 0-60 
ppm NH3 and 0.025-500 ppm H,S. 

Grit Blast Surrogate Proving Test 

Testing with the grit blast had been completed and excess material had 
been shipped to FERMCO prior to NFS’ notification of the desire for 
the additional grit blast testing. To conduct this additional testing, a 
surrogate grit blast material was prepared from soil sublied by 
Permafix. To demonstrate the effectiveness of the treatment method, 
the surrogate material was spiked with barium, cadmium, chromium 
and lead. The surrogate material was mixed and a sample for TCLP 
analysis taken. The TCLP results of samples taken after solidification 
were compared with the results of the spiked TCLP sample to evaluate 
the effectiveness of treatment. 

A 70% waste to Portland Type I mix of the surrogate grit blast was 
prepared. The surrogate grit blast material was slurried in water and 
the pH determined to be less than 1. The material was acidic due to 
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the acid used to dissolve the spike materials. Ferrous sulfate was . 
added and the slurry mixed. The pH was adjusted to 11 and the 
sodium sulfide was added. Sodium sulfide was added until lead acetate 
paper indicated the presence of free sulfide. The purge flow was 
checked for HS; none was detected. The Portland Type I binder was 
added and the mixture mixed. The mixture was placed in the 2x2 cube 
molds to cure. Three of the cubes were placed in a plastic bag and the 
bag sealed. After a few minutes in the bag, measurement indicated 
greater than 60 ppm NH3. 

6.5.3 SumD cak e Proving Test 

A 60% waste to Portland Type I mix of sump cake was prepared. The 
waste was slurried in water and the pH measured at 7.5. The pH was 
adjusted to pH 6 with sulfuric acid while mixing. Addition of the acid 
caused foaming. Ferrous sulfate was then added with mixing for five 
minutes. The pH was then adjusted to 10 with sodium hydroxide. 
Sodium sulfide was added. A measurement was made for NH3 result 
in a reading beyond the range of measurement or greater than 60 ppm 
in the purge flow. The slurry was mixed for five minutes. Portland 
Type I cement was added and the purge flow measured for NH,. 
Again, the value indicated for NH3 was off the scale or greater than 60 
ppm. A test with lead acetate paper indicated the absence of free 
sulfide. Sodium sulfide was added and .a test indicated that free sulfide 
was present. The mixture was placed in 2x2 cube molds to cure. 

6.5.4 Construction Rubble Proving Test 

A 50% waste to Portland Type I mix of construction rubble was 
prepared. As this was the material that had been identified as evolving 
NH3, a number of measurements were made to determine the extent of 
the gas evolution. The waste was slumed in water and the pH 
determined to be 7.5. The pH was adjusted to 12 with 25% sodium 
hydroxide. Measurements of NH3 concentration in the purge flow were 
made for construction rubble, sump cake, miscellaneous trash, and 
furnace salts. These readings are presented in Table XII. 

After the NH3 readings were completed, sodium sulfide was added. A 
test for H$ indicated that none was being evolved. A test with lead 
acetate paper indicated the presence of free sulfides. A measurement 
for NH3 found 0.4 ppm in the purge flow. The Portland Type I 
cement was added and the mixture stirred. A measurement for H,S 
indicated 2.5 ppm. A test for NH3 found 70 ppm in the purge flow. 
The pH was measured to be 12. After mixing was completed, a NH3 
measurement was made after three minutes standing. This 
measurement found 40 ppm NH3 in the purge flow. The mixture was 
placed in 2x2 cube molds to cure. 
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6.5.5 Furnace Salts Proving Test 

A 30% waste to Portland Type I mixture of furnace salts was prepared. 
The waste was slurried in water, mixed five minutes and the pH 
determined to be 4. Ferrous sulfate was added and mixing continued 
for five minutes. The pH was adjusted to 10 with sodium hydroxide. 
Sodium sulfide was added and the mixture mixed for five minutes. 
While mixing a NH3 measurement found 10 ppm in the purge flow. 
Testing with lead acetate paper determined the presence of free sulfide. 
The Portland Type I cement was added and the mixture mixed for five 
minutes. A measurement for NH3 determined that 10 ppm was present 
in the purge flow. The mixture was placed in cube molds to cure. 

6.5.6 Miscellaneous Trash Provine Test 

A 60% waste to Portland Type I mixture of miscellaneous trash was 
prepared. The waste was slurried in water, mixed for five minutes and 
the pH determined to be 8. The pH was adjusted to 6 and ferrous 
sulfate added. After five minutes mixing, the pH was adjusted to 12. 
Mixing continued for five and A measurement of MI, in the purge 
flow gave a reading of 2 ppm. Sodium sulfide was added. After five 
minutes mixing, a test for sulfide indicated sufficient free sulfide. The 
Portland Type I binder was added and mixing continued for five 
minutes. A test for NH, found 5 ppm in the purge flow. As the mix 
was very stiff, additional water was added. The mix was still relatively . 
stiff. The mix was placed in the cube molds to cure. Because of the 
stiffness of the mix, voids in the molds had to be filled by manipulating 
the mix with a spatula. 

6.5.7 PortlandTvoe - I Comparison Tests Using: Pretreatment With Sulfide and 
h!! 

Three samples of Portland Type I cements and a sample of Koch slag 
were supplied by Pennafix for comparison of strength of cured mixes. 
For the purpose of this comparison, each Portland Type I cement and 
a blend of 20% of the Koch slag with one of the cements was mixed 
with sump cake at a waste to binder ratio of 60%. The recip6 for these 
comparison mixes was the same as that given for the sump cake 
proving test. No tests for NH3 were conducted during the preparation 
of these comparison mixes. The data resulting from strength testing of 
the cubes from these mixes is presented in Table XI. 

6.6 Penetrometer Testing of the Test Cubes 

Penetrometer tests using a Soiltest Penetrometer CT-421-A were made of one of 
the test cubes of each waste type after curing 24 hours and after 48 hours by the 
following procedure. 

Nuclear Fuel Sem-ces, Inc. 
000344 
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1 
6.6.1 Place the penetrometer probe on the samp1.e with the red band snug 

against the upper handle of the unit. 

6.6.2 

6.6.3 

With a steady downward thrust, push the handle down over the probe. 

When the crust breaks or the handle is extended downward as far as it 
will go, remove the probe from the sample and take the reading. 

The reading is taken from the edge of the red band next to the handle. 6.6.4 

6.7 Crush Testing. Density Determination and TCLP Sampling of the Test Cubes 

After a 7 day curing period, an average density was determined and a strength 
test was performed on cured cubes of each type of waste. A 28-day strength test 
was performed on some of the waste test cubes as shown in the data presented in 
Attachment 1. The strength tests were performed by crushing the cubes on a 
Carver Laboratory Press per the following procedure. 

6.7.1 The cured cubes were removed from the plastic molds. 

6.7.2 The average density of 3 cubes was determined and recorded. (Nominal 
volume of the cubes = 131 cc.) 

6.7.3 The average crush strength of 3 cubes was determined, recorded, and 
a sample for TCLP analysis was taken per the following: 

6.7.3.1. A cured cube was placed on the calibrated Carver 
Laboratory Press to determine an initial crush load. (See 
Calibration of Carver Laboratory Press in this Report 
section) Pressure was applied with the hydraulic jack until 
the load indicator backed off the gauge applied load. This 
was the applied load. 

6.7.3.2 After the determination of the initial crush load, the cube 
was crushed completely. One hundred fifty grams of the 
rubble was placed in a sample bottle and submitted to the 
laboratory for TCLP metals analysis. 

6.7.3.3 Three of the cubes were crushed on the Carver Laboratory 
Press by applying pressure in increments of 10 percent of 
the initial crush applied load determined in step 6.7.3.2 
above. A pause of approximately ten minutes was 
observed between increments. 

6.7.3.4 The applied loads determined for the three cubes was 
averaged and the average actual load was determined from 
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the calibration curve generated from the calibration of the 
Carver Laboratory Press. 

6.7.3.5 The crush strength expressed in pounds per square inch 
(psi) was calculated by dividing the determined actual load, 
applied to the 4 square inch cube surface area, by 4. 

6.8 Calibrab 'on of the Carve r Laborat ow Press 

A Soiltest Proving Ring - Pr Series was used to calibrate the Carver Laboratory 
Press. The function of the proving ring is provide a relationship of the press load 
scales to a load reading in pounds so that a calibration chart for the press can be 
developed. 

The proving ring is manufactured from a special high strength hardened steel. 
Each proving ring has a serial number for identification and correlation with its 
calibration chart. The steel provides a proportional deflection for a given stress 
applied within the limits of its strength characteristics. In other words, the small 
compact system of the proving ring will compress in a known way for a given 
load, and will when the load is removed, return to its initial shape. The 
deflection of the proving ring is measured by means of a dial indicator. The dial 
indicator reading is referred to the calibration chart to obtain the corresponding 
load reading in pounds. 

6.8.1 Cal ibration Procedure 

6.8.1.1 Remove the floating crush head and bolt from the upper portion of the 
Carver Laboratory Press. 

6.8.1.2 Attach the proving ring with the bolt to the upper portion of the press. 
Jack the bottom of the press up until it fits securely against the bottom 
of the proving ring. 

6.8.1.3 Adjust the proving ring to zero before starting the calibration. 
(Zeroing the dial indicator is very important. If it is not properly 

. zeroed, all readings will be in error.) The Indicator Adjustment Screw 
is located below and touching the tip of the dial indicator. Use the 
adjustment screw to set the dial indicator to zero. 

6.8.1.4 Apply a load setting to the proving ring using the press jack and 
gauges. Record the applied load as indicated on the jack gauges. 

6.8.1.5 Take a reading from the dial indicator. An example of this reading 
would be, if the large pointer is indicating "66" divisions on the outside 
dial and the small pointer is indicating "2" divisions on the inside dial, 
the reading is 266 divisions. Record the proving ring reading with the 
corresponding press gauge reading. 
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NOTE: When exceeding any of the press gauges capacities, valve 
off those gauges. 

6.8.1.6 Repeat steps 6.8.1.4 and 6.8.1.5 until a minimum of four press gauge 
load readings and corresponding proving ring indicator reading have 
been obtained. 

NOTE: Calibration loads are chosen such that sample 
measurements are within the range of calibration. 

6.8.1.7 Convert the proving ring readings to force in pounds using the 
calibration chart. 

6.8.1.8 Prepare a calibration curve for the press by graphing the press gauge 
readings vs. the determined actual load forming a linear regression 
calibration line. Actual load in pounds of samples are determined by 
converting press gauge readings using this calibration chart. 

6.9 Calculation of Mix Total Percent Moisture 

The total percent moisture was calculated for each mixture. This calculation 
accounted for the moisture contained in the waste as supplied by FERMCO. The 
calculation included all water added in preparing the test mixture. For the 
purposes of this calculation, it was assumed that the weight of one milliliter of 
water is one gram. The total percent moisture of a mixture was calculated by: 
[(Weight of waste x .Waste % Moisture) + Weight of water added + Weight of 
water added in reagents] f (Weight of waste + Weight of binder + Weight of 
water added + Weight of water added in reagents) x 100 = Total Percent 
Moisture. 

6.10 Calculation of Percent Volume Increase 

The percent volume increase of the mixture compared to the waste was calculated 
for each mixture. The volume of the waste was determined from the bulk 
density. The volume of the mixture was determined from the cubes generated 
form the mixture. The percent volume increase was calculated by: [Volume of 
the mixture t (Weight of waste f Waste bulk density)] x 100 = Percent Volume 
Increase. . 

7.0 EQUTPMENTLIST 

A list of test equipment and supplies used to perform treatability testing is shown below: 

0 Carver Laboratory Press Model C (rated at 24000 pounds) 

0 Soiltest Model PR Series Proving Ring PR-20 

Nuclear Fuel Services, Inc. -25- NFS-SP- WST-005, Rev. 0 

CbQ%O34'7 : 



l.3 

- 1  

EQUIPMENTLIST 

A list of test equipment and supplies used to perform treatability testing is shown below: 

e 

e 

e 

e 

e 

e 

0 

0 

0 

e 

REFERENCES 

NFS-ACC-90, Operation of the Environmental At-Line Sample Assay System 

NFS-C-3-70, NonvolatiIe Toxicity characteristic Leaching for HEURF 

NFS-C-3-84, Microwave Assisted Acid Digestion of Aqueous Samples 

NFS-EC-1, calibration of Weight or Mass Measuring Systems 

NFS-ENG-007, Preparation and Issuance of Work Instructions and Letters of 
Autbrizazion 

NFS-HS-GH-01 , conraminaton COntroI 

NFS-HS-GH-03, Radiation Work Pennits 

NFS-HS-GH-07, Respiratory Protection Program 

NFS-HS-GH-OS, Collecting Urine Specimens 

NFS-HS-GH-19, Protective Clothing 

Carver Laboratory Press Model C (rated at 24000 pounds) 

Soiltest Model PR Series Proving Ring PR-20 

Mettler PE6OOO Top Loading Balance (capacity of 6OOO grams to 0.1 gram) 

Kitchen Aid Mixer (variable speed) 

American Cube Mold - The Cube Maker 

American Cube Mold - Plastic Mold (2x2~2) 

Fisher Scientific Accumet 950 pH/ion Meter 

Qopak Specially Cleaned Container (9 ounce clear) 

Soiltest Penetrometer CT - 421A 

Gastec Multi-Stroke Gas Sampling Pump 
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I 
NFS-HS-GH-28, Personal Monitoring 

7 1 6 8  

NFS-HS-GH-29, Proper Use and Handling of Lapel Air Samplers 

NFS-HS-GH-4 1, Zlme for Exposure 

NFS-SC-56, Determination of PPM Quantities of Selected Elemems 

SOP 387, Sections 1-7, Research and Development Laboratories Standard Operating 
Procedurres 

U.S. EPA Publication NO. SW-846, Test Methods For EvaluQting Solid Wastes, 
Physical/chemical Methods, Zbird Edition, September 1986 

Plan for Reducing Radiation Exposure to As Low as Reasonably Achievable (ALARA), 
Latest Revision 

Emergency Plan, Latest Revision 

Spill Prevention and Countemaswe Plan, Latest Revision 

State of Tennessee Radioactive Material License R-86008-D97 

Training and Qualicfication System Users Manual 
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TABLE XII 

Waste Mix Ammonia NB, Bag 
stream Number at Mix 24 Hours 

PROVING TEST AMMONIA DATA 

NB, Bag 
48 Hours 

Construction 
Rubble 

S W P  
Cake 

cR1-M4 50 PPm >60 ppm >60 ppm 

SCl-M4 PPm >60 ppm >60 ppm 
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APPENDIX A 

LABORATORY NOTEBOOK . 
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A copy of the laboratory notebook used to record data and obsewations is attached. 
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I. 

II. 

m. 

Iv. 

V. 

POLICY 

PESI policy is to develop and prepare project specific procedures in a uniform and 
consistent manner, utilize a common format, require senior management concurrence and 
approval for each procedure, and to use the same rigor and control for procedure revision 
as for procedure development. This procedure establishes guidelines for the preparation, 
review, approval, and revision of PESI project procedures. These control measures will 
ensure that accurate and usable procedures are issued, and that they are written in a user- 
fi-iendly style and format. 

DISCUSSION 

PESI controls all company activities in a project that are &portant to quality. PESI 
employees and other project team members are responsible for carrying out their work 
activities according to both the spirit and the letter of the procedures that affect their work. 

DEFINITIONS 

None 

REFERENCES 

PESI Project Procedure PMP 1.3 - Procedure Control and Distribution 

PROCEDURE 

A. Procedure Preparation and Review 

Performer Action 

Manager of 1. Initiates the development of proposed PESI project 
Project Support procedures by defining their scope and recommending the 

procedure writer. 

2. Obtains approval fiom the Vice President for the scope and 
writer. 

(POO%SG 
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Performer 

Manager of 3. 
Project Support 
(Cont 'd) 

Procedure 
Writer 

4. 

5 .  

6.  

7. 

8. 

9. 

10. 

11. 

12. 

Action 

Assigns the task to the approved writer, and in the 
process, agrees upon a mutually acceptable set of dates 
for completing and issuing the final approved procedure. 

Maintains a matrix that shows the status of all project 
procedures being prepared or revised. Issues periodic 
summary reports on them. 

Discusses procedure topic with appropriate staff 
performers and management to determine current 
practices and preferred approaches. 

Researches existing procedures, as well as laws, 
regulations, and orders applicable to the procedure. 

Organizes the information in a form that can be used to 
guide the writing of a draft procedure. 

Note: Flowcharts and outlines are acceptable ways of 
organizing this information. 

Writes a draft procedure in accordance with the format 
described in Attachment A of this procedure. 

Meets with appropriate staff performers and management 
as necessary to informally review the initial draft. 

As needed, resolves comments fiom the informal review. 

Using a memo, requests that all PES1 managers and 
appropriate staff performers review the draft. 

&&: This is a formal review for technical content and 
clarity. 

Note: The Project Quality Assurance Advisor and ES&H 
Advisor is included in the list of managers to review the 
draft. 

As needed, revises the draft to disposition comments. 
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Performer 

Procedure 13 
Writer (C ont ’ d) 

B. Approval Cycle 

Performer 

Procedure Writer 1 .  

2. 

C. Revisions 

Performer 

Manager of 1.  
Project Support 

Procedure 2. 
Writer 

Action 

Repeats steps 1 1  and 12 if changes are significant. 

Action 

Uses a “Procedure Review Form” (Attachment B) to 
obtain final concurrence of the Project Manager, Manager 
of Project Support, ES&H and Quality Assurance 
Manager, and the Vice President. 

Note: The procedure writer provides information on 
comment resolutions to those signing the Procedure 
Review Form. 

Obtains Vice President’s approval and signature on the 
final draft. Delivers the final signed procedure to the 
Manager of Project Support. 

Action 

Initiates revisions to procedures by following the same 
steps used to develop the originals. 

During all draft stages, designates revised portions of the 
procedure with a vertical line in the margin. 

Note: Major revisions of a procedure (such as changes in 
scope, the addition or deletion of performers, etc.) Do 
not require revision bars. 

Note: When the final procedure is issued, all revision bars 
are removed and the procedure is issued in its entirety, 
- not as page changes. 
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D. Annual Procedure Review 

Performer Action 

Manager of 
Project Support 

1. Annually reviews those procedures not revised during the 
past twelve months. Lists those reviewed, along with 
those that need to be updated with the reason, on a 
memorandum to the Vice President. 

E. Records 

Performer Action 

Manager of 1. Prepares the following as company records. 
Project Support 

a. 
. .  

b. 

C. 

The latest issue of PESI Project Procedures, 
including the travelers with the ES&H and Quality 
Assurance Manager’s final concurrence 

Each revision of the PESI Project Procedures Index 

Memorandums documenting annual procedure 
review 

VI. ATTACHMENTS 

A. 

B. Procedure Review Form 

Attachment A - PESI Project Procedure Format 
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ATTACHMENT A 
PESI PROJECT PROCEDURE FORMAT 

1. Procedure Subheadinp 

The subheadings for each section in each project procedure are as indicated below and are 
underlined. All subheadings are included even ifthere is no information given. 'The word 
"none" is placed directly under the subheading title in this case. 

I. 

II. 

m. 

lv. 

V. 

VI. 

POLICY 

This should be a concise statement of our basic policy. It should state what is 
important to us, what we require. It is not intended to be a place to put "motherhood" 
statements, but a place to state what it is that we expect. It should also indicate the end 
result that the procedure should produce. It is a statement of intended results, why we 
need the procedure. 

DISCUSSION 

Discussion should be used to provide background information. It should provide a 
tutorial on the subject of the procedure to create understanding before implementing the 
procedure steps. 

. 

DEFINITIONS 

This section should state, as clearly as possible, what we mean by the terms used in the 
procedure. . 
REFERENCES 

This should contain a list of PESI project procedures or other documents that are 
referred to in the text of the procedure. 

PROCEDURE I 

This section contains the definitive, step-by-step sequence of instructions (in the 
playscript format) that are required for implementing and executing the procedure. 

ATTACHMENTS 

This should contain a list of the performance guidelines, forms, checklists, and similar 
items needed to supplement the procedure. 
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ATTACHMENT A 
(Continued) 

2. ParagraDh Identification 

a. Each paragraph within a section uses the following numberlletter sequence: 

3. ParaFraph Notes 

a. Notes may be added to clarify or provide detailed interpretations to various portions of 
the procedure. All notes are headed by the underlined word "Note." 

4. Procedure Pages 

a. The top of each procedure page contains a procedure number, page number, total 
number of pages, revision number, and approval date as shown in this procedure. The 
approval date is also the effective date. 

~ 

Revision numbers are indicated by an Arabic number, with "0" representing the original 
issue. 

b. The first page of each procedure also contains the procedure title block as shown in this 
procedure. 

The Management Approval Signature Line appears on the first page as shown in this 
procedure. 

c. 

d. Attachment pages contain an attachment identifier (e.g., "Attachment A") and title 
("PES1 Project Procedure Format") and are page numbered as a portion of the entire 
procedure. The attachment identifier is repeated on continuation pages; the attachment 
title is not repeated on continuation pages. 
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ATTACHMENT B 

PROCEDURE REVJEW FORM 

Subject: . Date: 

Procedure Author: 

Please review the attached procedure, mark with any recommended changes, sign and date this 

Procedure Review Form, and return to the Procedure Author by (Due date). 

Reviewer Signature Concur Change 

Vice President 

Project Manager 

Project Support Manager 

ES&H & QA Manager 
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DISTRIBUTION AND CONTROL OF PESI 
PROJECT PROCEDURES 

I. 

II. 

m. 

IY. 

V. 

POLICY 

PESI's policy is to maintain PESI Project Procedures in an orderly, current, and accessible 
manner. This procedure establishes guidelines for controlling project procedures manual 
distribution and for destroying obsolete procedures: 

DISCUSSION 

The process described in this procedure for issuance, distribution, and control applies to . 

the PESI Project Procedures Manual (this volume of the Project Plans and Procedures). 
PESI employees and other project team employees are not to photocopy any portion of a 
controlled project procedures manual. Uncontrolled copies of project procedures may be 
issued to subcontractors, vendors, or clients as required. 

DEFINITIONS 

None 

REFERENCES 

PESI Project Procedure PMP 1.2 - Procedure Preparation, Approval, and Revision of 
PESI Project Procedures 

PROCEDURE 

A. Initial Distribution of Controlled Project Procedure Manual 

Performer Action 

Manager of 
Project Support 

1. Issue controlled copy of PESI Project Procedures Manual 
to each new employee of PESI or other project team 
members. 
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Performer 

Manager of 
Project Support 
(C ont' d) 

Action 

N a :  The PESI Project Procedures Manual is distributed 
to any PESI employee or project team member at the 
request of hidher Function manager. 

2. Obtains the completed Controlled Document Receipt 
(Attachment A) from each recipient. Maintains receipts in 
a central file and places one copy of the receipt in each 
manual holder's personnel file. 

B. Initial Distribution of Uncontrolled Project Procedures Manual 

Performer Action 

Manager of 1. Upon approval of Senior Management, issues uncontrolled 
Project Support copy of PESI Project Procedures Manual, as directed. 

2. Maintain list of uncontrolled project procedures, the date 
of issue, and the recipient. 

Note: Uncontrolled project procedures are not updated or 
revised. 

C .  Distribution of NewRevised Procedures 

Performer Action 

Manager of Project 
support 

1. Upon approval of new or revised procedures in accordance 
with PESI Project Procedure 1.2, prepares a new index for 
each distribution of procedures. 

Note: Each new index contains at least the following: 

Procedure number and title 

Procedure revision 

Date of index issue or revision 



Performer 

Manager of 
Project Support 
(Cont 'd) 

--. 

Action 

Page 3 of 5 

Date: 810 1 195 

Note: The index is given a procedure number for control 
purposes; however, the reviews, approvals, and 
documentation given a normal procedure are not required. 

2. Prepares a Controlled Document Revision 
TransmittaYReceipt (Attachment B). Distributes 
Transmittal Receipt, the newhevised procedure, and the 
revised index to all holders of PESI Project Procedures 
Manuals. 

Note: The Transmittal/Receipt instructs manual holders 
to remove obsolete procedure in their entirety and to add 
new or revised procedures in their entirety. Individual 
pages within a procedure may not be deleted or revised. 

3. Obtains the completed TransmittaVReceipt from each 
recipient. Maintains completed receipts in a central file. 

D. Surrender of PESI Project Procedures 

Performer Action 

Manager of 
Project Support 

1 .  In the event of the resignation, termination, retirement, or 
change in hnction responsibilities of any PESI project 
procedures holder, requests surrender of Controlled PESI 
project procedures. 

VI. ATTACHMENTS 

A. Controlled Document Receipt (Example) 

B. Controlled Document Revision TransmittalReceipt (Example) 
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ATTACaMENT A 
CONTROLLED DOCUMENT RECEIPT - (EXAMPLE) 

PERMA-FM ENVIRONMENTAL SERVICES. INC. 

CONTROLLED DOCUMENT RECEIPT 

I acknowledge receipt of Controlled Copy No. of the PESI 

Project Procedures Manual. I understand this manual remains the property 

. of Perma-Fix Environmental Services, Inc. and I agree to carefully maintain 

it, and keep it readily available. I will return it to the Manager of Project 

Support upon request, or upon termination of employment with PESI or 

termination of project team assignment. 

Signature Date 
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ATTACHMENT B 

PERMA-FM ENVIRONMENTAL SERVICES, INC. 

CONTROLLED DOCUMENT REVISION TRANSMITTAWRECEIPT - (EXAMPLE) 

Attached are revisions for the PESI Project Procedures Manual. 

Please take the following steps: 

1. Remove and destroy the pages 
indicated (if applicable) 

2. Insert the new pages. 

3. Sign below and return to the Manager of Project Support. 

I have updated Controlled Copy No. of the PESI Project 

Procedures Manual with the revisions referenced in this transmittal. 

Signature Date 
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I , MANAGING AND CONTROLLING PROJECT PLANS ’ I 
I. POLICY 

PES1 policy is to initiate each project with a thorough conceptualization of how the work 
will be accomplished and the necessary plans for carrying out that concept. The project 
plans are documented in Volume I of the Project Plans and Procedures, and are maintained 
current throughout the project. 

The Project Plans serve as a “road map” for project execution and are developed by the 
project team and are followed by the project manager and all project participants from 
project start to completion. They also serve as a basis for Perma-Fix Project Team 
management to assess project status, and for reporting that status to corporate 
management and the client. 

II. DISCUSSION 

The process of developing, implementing and controlling project plans is outlined in 
Attachment A. 

The most important part of project planning is the proper conceptualization of how the 
work will be accomplished. Often the results of this step are described in a “Technical 
Approach” or “Plan for Accomplishing the Work Scope,” and are shown graphically in a 
Work Breakdown Structure (Wl3S). Frequently the Perma-Fix Team completes these 
items for inclusion in the technical proposal which preceded contract award. 

M e r  contract award, as the first step in preparation of the project plans, the project team 
obtains a copy of the technical proposal and reviews the technical approach. The existing 
technical approach is used or is modified as necessary to serve as the basis for project 
operations and the project plans. The project plans are normally comprised of a work plan, 
quality assurance plan, health and safety plan, and a sampling and analysis plan. 

The completed project plans must provide a plan to accomplish all contractually required 
work and deliverables w i t h  contract technical, cost and schedule limits. 

IIL DEFINITIONS 

Work Plan - The work plan describes the project and establishes basehes against which 
the project will be measured. The plan describes in detail what is going to be done and 
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how it will be accomplished in accordance with the project summary W S .  The plan 
describes each phase of the project activity including what is to be accomplished, the 
equipment involved, process unit controls, and the products resulting from each phase. 

Ouality Assurance Plan - The quality assurance plan presents in project-specific terms the 
policies, organization, objectives, hnctional activities, and specific quality assurance/ 
quality control activities designed to achieve the data quality goals .of the project. The 
elements which must be included in the project quality assurance plan are described in the 
U. S. Environmental Protection Agency @PA) guidance established in Interim Guidelines 
and Specifications for preparing Quality Assurance Projects Plans (EPA-600 14-83-004, 
QA MS-005/80). 

Safety and Health Plan - The project safety and health plan describes how the requirements 
of DOE Order 5480.94 Construction Project Safety and Health Management, will be 
implemented on the project. The plan identifies those project personnel who are assigned 
safety and health duties, their qualifications and their respective duties. The plan also 
includes a detailed outline of the employee work site safety and health orientation. 

Sampling and Analvsis Plan - The sampling and analysis plan provides a process for 
obtaining data of sufficient quality and quantity to satisfy data needs. The plan describes 
the number, type and location of samples to be taken and the type of analyses to be 
performed. 

Work Breakdown Structure - The WBS is a product-oriented family-tree type division of 
products and services which organizes, defines, and displays all the work to be performed 
in accomplishing project objectives. 

Project Summary Work Breakdown Structure - The project summary W B S  is a summary 
tailored to a specific project and used by all project participants. The project summary 
WBS is documented in the project work plan and identifies project elements through the 
third level for large projects and through the second level for small projects. 

IV. REFERENCES 

DOE ,Order 4700.1, Project Management System 
DOE Order 5700.6C, Quality Assurance 
DOE Order 5480.4, Environmental Protection, Safely, and Health Protection Stamah& 
Public Law 9 1-596, Occupational Safety and Health St&& 
29 CFR 19 10, Occupational Safety and Health Standurk 
29 CFR 1926, Safety and Health Regulations for Construction 
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V. PROCEDURE 

,A. Developing: Proiect Plans 

Performer Action 

Manager of 1. Completes initial research and identifies requirements applicable 
Project Support to the scope of work. As a minimum, the research of 

applicable documents and requirements will include: 

The client's statement of work and the Perma-Fix Team's 
technical proposal. 

Federal and State regulations. 

Client directives and regulations. 

Federal facility agreements among the client and federal 
and state environmental protection agencies. 

Work site location(s) and limitations 

Waste stabilization process requirements 

Health and safety 

Quality assurance 

Product sampling and testing 

2. Develops project plans which will guide execution of project 
activities. Ensures that National Environmental Policy Act 
(NEPA) and Client environmental, safety and health 
requirements are appropriately integrated into all phases of the 
project. 

As a minimum, the following plans are developed: 

WorkPlan 
Quality Assurance Plan 
Health and Safety Plan 
Sampling and Analysis Plan 
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Performer 

Meager of 
Project Support 
(continued) 

Project Manager 
and ESH&QA 
Manager 

Manager of 
Project Support 

Project Manager 

PESI Vice 
President 

B. Implementing Pro-iect Plans 

Performer 

Project Manager 1. 

3 .  

4. 

5 .  

6.  

7 .  

8. 

9. 

Action 

Submits the project plans to the Perma-Fix Team Project 
Manager and ESH&QA Manager for review. 

Performs a comprehensive review of the project plans and 
ensures that appropriate process, environmental, safety and 
health, quality, and sampling controls and requirements have 
been adequately addressed. 

If the project plans are not acceptable, returns the plans to a 
Manager of Project Support for comment resolution.. 

Resolves comments with project manager and other project 
team reviewers, revises the appropriate plans and resubmits 
for approval. 

Ensures comment resolution and submits the project plans to 
the PESI Vice President for approval. 

Reviews the project plans. If the plans are not acceptable, 
returns them to the project team for revision. If the plans are 
acceptable, accepts them and submits them for client review, 
concurrence and approval as required by contract. 

Resolves all client comments and acquires client approval as 
required. 

Action 

Trains andor orients the project work force on elements of 
the project plans with particular emphasis on health and 
safety, emergency preparedness, waste management and 
materials handling. 



Performer 

Project Manager ' 2. 
(Cont'd) 

3. 

4. 

Manager of 5 .  
Project Support 

Project Manager 6. 

I 7 .  

C. Controlling Project Plans 

Performer Action 

Project Manager 1.  

Page 5 of 10 
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Action 

Maintains the Project Plans (Volume I - Project Plans) on the 
work site and makes the plans available upon request to all 
client and Perma-Fix Team personnel who are either 
involved in the work or who have assigned oversight 
responsibilities. 

Ensures that applicable elements of project plans are 
addressed in work instructions and procedures. 

Manages work activities to the project plans. 

Maintains the project work plan by updating the project 
W B S  and schedule. 

Monitors project activities to ascertain that they are 
proceeding as planned. Measures the results of the project 
activities and identifies deviations from planned performance. 

Takes appropriate action(s) to correct deviations from 
planned performance. 

Assembles the project team to evaluate proposed changes. 

Note: Changes which could impact the project plans include 
the following: 

Baseline Changes (Technical, cost and schedule) 

Client directed changes 

Process changes dictated by sampling and/or testing 
results 

Design Changes (ie., waste characterization, waste 
treatment processes, processing facilities, process 
equipment, process equipment configuration, treatment 
activities) 
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Performer 

Project Team 

Project Manager 

PESI Vice 
President 

Project Manager 

Manager of 
Project Support 

Project Manager 

2. 

3 .  

4. 

5 .  

6. 

7 .  

8. 

9: 

10. 

Action 

Evaluates repercussions of the proposed change on all 
aspects of the waste treatment processes and process 
equipment. 

Approves the change for recommendation to the PESI Vice 
President. 

Submits the proposed change package to the PESI Vice 
President for approval. 

Reviews and approves the proposed change. If the proposed 
change is approved, forwards the change to the client for 
review, concurrence, or approval as appropriate. If the 
change is not approved, returns the change package to the 
project team for hrther evaluation. 

Acquires review and concurrence or approval by the client 
with the change as required. 

If the change does not impact the project plans, implements 
the change. Ifthe change impacts the project plans, directs 
revision of the affected project plans. 

Revises the affected project plans based on the approved 
change package. 

Implements the revised project plans according to Section B 
above. 

Notifies all affected parties of the revised plans. 

VI. ATTACHMENTS 

A. Attachment A - Managing and Controlling Project Plans Process Flowchart 
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CONTROL OF PROJECT PROCUREMENT 

1. POLICY 

PESI's policy is to use corporate resources to satisfjl client requirements whenever 
possible. Occasionally, however, we procure the services of subcontractors or consultants, 
either to augment our in-house, direct charge staff or when the prime contract requires us 
to use a subcontractor or consultant. This procedure establishes guidelines for identifying, 
soliciting, evaluating, awarding, and managing subcontractors and consultants. 

TI. DISCUSSION 

This procedure does not apply to the use of temporary clerical personnel. 

III. DEFINITIONS 
, 

COTR (Contracting Officer's Technical Representative) - The PESI person responsible for 
providing technical direction to the subcontractor/ consultant, usually the Requestor or the 
Program Manager. 

Prime Contract - The contract between PESI and PESI's client, administered by PESI 
contract administrator. 

Request for Proposal (RFP) - A request for potential proposers to submit cost and 
technical proposals. Award is based on the most beneficial combination of cost and 
technical merit. 

Requestor - The PESI person assigned by the Program Manager to take the required 
technical actions to obtain the subcontract. Acts as a focal point for technical issues. 

Subcontract - PESI's agreement with a subcontractorkonsultant, sadministered by PESI 
subcontract administrator. 

SubcontractodConsultant - An individual or firm from whom PESI procures services to 
augment our in-house expertise in direct support of a client. 
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IV. REFERENCES 

PES1 Procedure 1.08 "Managment of Project Documents and Records" 

V. PROCEDURE 

A. Preparing: an RFP 

Performer 

Requestor 1. 

2. 

3. 

4. 

5 .  

6 .  

Action 

Identifies the need for a subcontractor or a consultant on 
a project. 

Coordinates with the Contract Administrator to 
determine the requirements in PESI's prime contract that 
apply to subcontracting. 

Obtains the Program Manager's concurrence before 
continuing the process. 

Prepares a Statement of Work (SOW) 
(see Attachment A). 

Completes a Requisition (see Attachment B). 

Obtains approval fiom the following: 

Vice President 

Program Manager 

Quality Assurance and ES&H Protection Manager 

Manager of Project Management Support 
. . . . . . . 

Operations Manager 

Note: Each of the above indicates approval by signing in 
the appropriate place on the Requisition. 



Performer 

' Requestor 
(Cont'd) 
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Action 

Note: If the subcontract is for under $1000, the highest 
level of approval needed is fiom the Operations Manager 
for the project. Ifthe subcontract is for $1000 or more, 
it must be approved by the Manager of Project 
Management Support. The Quality Assurance and 
ES&H Protection Manager must always review the 
Requisition. 

7 .  Forwards SOW and Requisition via memo to the 
Subcontract Administrator. 

Subcontract 8. Incorporates the SOW into an RFP package. 
Administrator 

Ensures that the RFP contains the following: 9. 

All clauses that PESI's prime contract requires us to 
include in a subcontract. 

Requests for all appropriate representations and 
certifications. 

The quality assurance requirements PESI imposes on 
subcontractors. This includes requirements that the 
subcontractor/ consultant do the following: 

- Allow PESI to have access to work 

- Allow PESI to audit work in progress and 
completed work 

- Preserve quality assurance record material . 

Note: The RFP will state that the subcontractor/ 
consultant must work under PESI's quality assurance 
program, under its own quality assurance program if 
approved by PESI, or the RFP may state the specific 
controls which are to be applied to the subcontractor's/ 
consultant's work. 
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Performer Action 

Contract 
Administrator 

10. If required in the prime contract, notifies the client that 
PES1 will be using a subcontractor or consultant. 
Obtains consent from the client, if required. 

Subcontract 
Administrator 

1 1. Obtains Vice President's approval on the requisition, the 
RJT, and the list of potential proposers. 

12. Signs and distributes the RFP (excluding the Requisition) 
to potential proposers. 

13. Arranges for and conducts a pre-proposal meeting with 
potential proposers, if required. 

B. Evaluating and Awarding a Proposal 

Performer Action 

Subcontract 1. Receives technical and cost proposals fiom proposers. 
Administrator 

2. Ensures that the technical and cost proposals comply 
with the terms and conditions as stated in the RJT. 

3. Evaluates the cost portion of each proposal. Compares 
the cost portion with the original estimate of the 
Requisition. 

4. Forwards each cost evaluation and technical proposal, 
along with a copy of the Requisition attached to each 
proposal, to the Requestor for evaluation. 

Requestor 5 .  Evaluates each technical proposal for the following: 

How well it meets the evaluation criteria (if not a 
sole source) 

If it complies with other applicable standards 

How well it meets quality assurance requirements 



Performer 

Requestor 
(Cont'd) 

Subcontract 
Administrator 

6 .  

7 .  

8. 

9. 

10. 

. 11. 

12. 

13. 
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Action 

Whether the subcontractorkonsultant will meet 
quality assurance requirements through its own or 
through PESI's quality assurance program 

Considering both cost and technical content, determines 
which proposal represents the "best value" to PESI. 
Notes evaluation comments in appropriate place on the 
Requisition. 

W: Proposals and Requisitions contain lkensitive 
information. 'I Do not disclose the information contained 
in them outside of PESI. 

Recommends a proposer in a memo to the Subcontract 
Administrator. Forwards the selection package 
(recommendation memo, proposals, and Requisitions) to 
the Subcontract Administrator. 

Note: Subcontractors or consultants cannot perform any 
work until released by the Subcontract Administrator. 

Reviews selection for completeness of required 
documentation and compliance with corporate policy. 

Negotiates a "best-and-final" price with the selected 
proposer. 

Prepares the subcontract for signature. 

Obtains a final review of the subcontract fiom the 
Requestor, Manager of Project Management Support and 
the Vice President. 

Forwards the subcontract to the winning proposer for 
signature. 

Upon receipt of the signed subcontract, obtains the Vice 
President's signature. 
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Performer Action 

Subcontract 
Administrator 
(Cont'd) 

14. Forwards a copy of the signed subcontract and applicable 
PESI quality assurance procedures to the winning proposer. 
Files original signed subcontract in the subcontract file. 

C. Manaszing Subcontracts 

Performer 

Program 1 .  
Manager 

COTR 2. 

3. 

4. 

5 .  

6. 

Action 

Designates a Contracting Officer's Technical 
Representative (COTR) for managing the subcontract. 

' 

Ensures that a "backup" person is knowledgeable of the 
subcontract effort, to perform in the COTR's absence. 

Reviews the work scope, deliverables, and schedules with 
the subcontractor/consultant to ensure complete 
understanding and agreement. 

Establishes the cost, schedule, and technical baselines 
against which PESI will evaluate the subcontractor's 
performance. 

Ensures that all  subcontractor/consultant work is done in 
accordance with PESI standards and quality assurance 
requirements before acceptance by PESI and delivery to 
the client. 

N a :  Subcontractors/consultants always submit their 
deliverables to PESI, never directly to PESI's client. 

Ensures that all subcontractor/consultant activities are 
reported in all required reports. 

Note: This could include the following reports: 

Weekly Production Meeting Report 
Monthly Report 
Any other report requested by the client 

I 

I 
i 

i 
I 
I 
1 
I 
I 
I 
1 
I 

I 
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Performer Action 

COTR (Cont'd) 7. Requests from the subcontractor/consultant periodic 
reports covering schedule progress, cost, and technical 
effort. 

Note: The reporting period and the amount of detail to be 
included in the report depend on the subcontract cost, 
duration, and sigdicance. 

Subcontract 
Administrator 

8. Obtains evaluation of the subcontractor's/ consultant's 
performance from other PES1 personnel, as appropriate. 

9. Monitors the subcontractor'skonsultant's performance. 
Periodically compares cost, schedule, and technical 
progress against standards. 

10. Presents the progress and status of the subcontract at 
appropriate project reviews, with emphasis on 
subcontractor/consultant quality. 

1 1. At the end of the project, prepares an evaluation memo 
concerning the subcontractor's/consultant's performance. 

Note: For longer projects, or if problems arise during the 
project, prepares the evaluation memo before the project 
ends. 

12. Forwards a copy of the performance evaluation to the 
Subcontract Administrator. 

13. Reviews the performance evaluation with the 
subcontractor/consultant. Works with the 
subcontractor/consultant to correct areas of substandard 
performance. 

14. Maintains COTRk evaluation in the subcontract file. 

15. Recommends contractual actions to the Vice President for 
unacceptable performance from the subcontractor/ 
consultant. 
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D. Records 

Performer 

Subcontract 1 
Administrator 

Program 2. 
Manager 

i 

Action . .  

Maintains all contractual records in the subcontract file. 

Ensures that all subcontractorkonsultant deliverables are 
maintained in the project files. Candidate Quality Records 
are identified and incorporated in accordance with PES1 
Procedure 1.08, "Management of Project Documents and 
Records. 'I 

VI. ATTACHMENTS 

A. Recommended Outline for the Statement of Work 

B. Requisition . . .  
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ATTACHMENT A 

Recommended Outline for the Statement of Work [SOW) 

Title Page and Table of Contents 

Provide a title page and table of contents for any SOW exceeding 10 pages. For SOWS of less than 
10 pages, consider a table of contents if the content is complex or if you use numerous 
cross-references. 

Section 1 - Scope 

Briefly describe what the SOW covers. You may include an introduction and background, but limit 
background information to only that information needed to acquaint the prospective proposer with 
the scenario. Do not discuss deliverables or include directions to perform work tasks in this section. 

Section 2 - Tasks to be Performed 

The arrangement of this section is determined by the needs of the solicitation. Be sure that you 
arrange the content in a systematic and logical manner.' The requirements you list may be mandatory, 
desirable, optional, or may have alternatives. In any case, list all tasks in chronological order to the 
degree possible, and in a manner and sequence that facilitates subcontract administration. 

Section 3 - Deliverables 

Use this section to specie items to be delivered by the subcontractor/ consultant, such as reports, 
analyses, studies, and plans. These deliverables should be a natural result of the tasks specified in 
Section 2. Explain any deliverables that do not have an established definition or that the prospective 
proposer may not understand. 

Section 4 -.Schedule 

Provide in this section the broad milestones on which the proposed activity or task will be based. 
This section must be detailed enough to provide a chronology on which to structure the proposal, but 
must not be restrictive to the point of limiting the initiative of the prospective proposer. 
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Section 5 - Quality Assurance Requirements 

Include in this section the quality assurance requirements appropriate to the work, as well as those 
required in PESI's prime contract with the client. Give the subcontractorkonsultant the choice of 
performing the scope of work under PESI's quality assurance program or under the subcontractor's 
own program. 

Ifthe subcontractor/wnsultant chooses to work under PESI's program, its personnel must be trained 
in our program and they must use our procedures. Ifthe subcontractorkonsultant chooses to work 
under its own program, its Quality Assurance Program Description must be submitted for PES1 
review and approval for use on the contract. 

Attachments and Exhibits 

In cases where additional information is required (such as detailed specifications or examples), but 
including the information in the SOW itselfwould result in an overly complicated SOW, you may use 
attachments and/or exhibits. To define how they apply and to ensure that requirements are not 
overlooked in the rush of preparing the proposal, reference attachments and exhibits in either Section 
2 or Section 3. 
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ATTACHMENT B 

Requisition 

Funding Source I Date I 
Vice President Date 

Manager of Program Management Support Date 

Manager, Contracts Department Dab- 

Operations Manager Date 

Quality Assurance & ESLH Manager Date 

Program Manager Date 

Requestor Date 

Estimated Cost: 

Required placement date for subcontract: Required Delivery date for prod/servs: 

Potential Bidden(1f sole source, include justification) 

Evaluation Criteria (If sole source, write "NONE") 

Proposal Review Comments 
. . . . .  . 
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PROJECT PLANNING, STATUS R E W W ,  AND REPORTING I 
I. POLICY 

PESI policy is to closely monitor the progress and status of each project to ensure 
adequate planning and preparation, to keep management apprised of accomplishments or 
problems, and to allow management actions that are timely and appropriate. PESI also 
intends to keep its customer currently informed with progress and accomplishments so 
that customer involvement may also be timely and appropriate. 

II. DISCUSSION 

PESI projects are usually set up to accomplish a customer need. They are planned and 
executed by a project team assembled and empowered to support a project manager. 
The project manager is responsible for providing leadership and direction for the project 
team. Some project teams will include subcontractors and consultants as needed. When 
such occurs, project arrangements will provide that all team members will participate 
jointly in the team and support the project manager. 

This procedure describes how the project team is to plan its Daily activities, plan and 
perform a review of project status on a weekly basis and report those results to 
corporate and customer management. The PESI project team will participate in their 
customer's project review meeting each week. The weekly report prepared by this 
procedure will be provided for and presented in that weekly meeting. The project 
monthly progress report and the project completion report will be compiled and issued 
to the customer as required by contract. 

III. DEFINITIONS 

None 

Iv. RE F'ERENCES 

None 
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V. PROCEDURE 
. .  

A. Daily Planning 

Performer 

Project Manager 

Operations Manager 

ESH&QA Manager 

Manager Project 
support 

1. Convenes a morning meeting of key project staff. 

2. Identifies production plans for the day and resolves any 
questions or problems. 

3. Provides any safety and health orientation or instrumentation 
needed and resolves any questions or problems. 

4. Provides any environmental orientation or instruction needed 
and resolves any questions or problems. 

5 .  Provides any quality-related orientation or instruction needed 
and resolves any questions or problems. 

6. Provides any general project orientation or instruction needed 
and tracks schedules, commitments, or issues resolutions. 

B. Weekly Status Re view and R e p o m  

Performer 

Manager 
Project Support 

Operations 
Manager and 
EsH&QA 
Manager 

Manager of 
Project Support 

Action 

1. 

2. 

3. 

4. 

Action 

Issues a call on Wednesday morning of each week to project 
team members for project status information as of the end of 
shift Wednesday afternoon. 

Collects status information from project team members, 
consolidates information as appropriate, and passes the status 
information to the Manager of Project Support. 

Prepares the weekly project status report. Attachment A 
provides guidance in format and content for this report. 

Secures review and approval of the Project Manager for 
release of the report. 



Performer 

Project 
Manager 

Action 

ic 7 1 6 8  
PMP-1.6 
Page 3 of 7 
Rev. 0 (Draft B) 
Date: 7/27/95 

5 .  Attends the customer project meeting on Thursday or as 
otherwise called and delivers status report. 

6. Provides copy of status report to PESI and PDC corporate 
management for information. 

7. Receives any feedback from customer or corporate 
management and provides guidance for direction to project 
team members as appropriate. 

Manager of 
Project Support 

8. Places a copy of the weekly status report in the project file in 
accordance with PESI project procedure PMP 1.08. 

C. Monthlv Pro! 'ect Progr ess ReDon 

P e r f a  e Action 

Manager 
Project Support 

1. Prepares a draft monthly project progress report. Attachment 
B provides evidence in format and content for this report. 

2. Secures review and concurrence in the draft report from the 
Project Manager, the Operations Manager, and the ESHLkQA 
Manager. 

3. Prepares a transmittal letter issuing the report to the customer 
as required by project arrangements or contract. 

NOTE: The report should be issued by the 15" of the 
following month unless required otherwise. 

4. Places a copy of the monthly project progress report in the 
project file in accordance with PESI Project Procedure PMP: 
1.08. 
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VI. 

D. End of Proi ect Rer>ort 

A. Guidance for the Weekly Project Status Report 

.Perfonneb 

Manager of 
Project Support 

Project 
Manager 

Manager of 
Project Support 

1. 

2. 

3. 

4. 

5 .  

6 .  

7. 

8. 

9. 

Actlon 

Prepares a draft project completion report when all project 
activities have been completed. 

Distributes draft project completion report to project team 
members for review and comment. 

Secures comments or questions and resolves all comments, 
questions or problem areas in the report. 

Prepares final draft project completion report. 

Provides final draft project completion report to Project 
Manager for approval. 

Approves final draft project completion report and issues to 
customer for review and com’ment . 

Provides copy of final draft project completion report to PESI 
and PDC corporate management for information. 

Receives any feedback from customer or corporate 
management and provides direction for completion of the 
report. 

Incorporates comments and direction, and prepares final project 
completion report. 

10. Secures Project Manager approval of project completion report. 

1 1. Issues final project completion report as required by contract. 

12. Places a copy of the project completion report in the project 
file in accordance with PESI project procedure PMP 1.08. 

ATTGCRMENTS 

B. Guidance for the Monthly Project Status Report 
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ATTACHMENT A 

GUIDANCE FOR. 
WEEKLY PROJECT STATUS REPORT 

This should reflect a period beginning start of shift Thursday 
morning and ending with end of shift the following Wednesday. 

This should identify: 

.Which material is being processed (campaip) 

.Number of barrels processed 

.Number of boxes prepared 

.Number of cubic yards prepared 

.Preliminary inspection results 

.Preliminary test results 

.Any problems encountered and status of resolution 

.Any surprises or unexpected events and their significance 

This should identify by exception: 

.Adequacy of space 

.Adequacy of arrangement 

.Any equipment problems 

.Any housekeeping problems 

.Any materials acquisition or handling problems 

.Any air handling or off-gas problems 

This should identify: 

.Amount of waste generated 
*Adequacy of air cleaning 
*Adequacy of radiation health protection 
*Any health physics problems 
*Any exclusion zone violations 
*Any hoisting or rigging violations 
.Any Accidents 
.Any documentation or data problems 
.Any sampling and analysis problems 
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VARIANCE STATUS: 

procedure 

resolution 

ATTACHMENT A 
(Page 2) 

This should identify: 

*Any variance from the project schedule 
*Any variance from project plans 
.Any significant nonconformance in product, process, or with 

.Any issues, problems, or commitments being tracked for 



e 7 1 6 8  
I 

PMP- 1.6 
Page 7 of 7 ' 

Rev. 0 (Drafl B) 
Date: 7/27/95 

ATTACHMENT B 

GUIDANCE FOR 
MONTHLY PROJECT STATUS REPORT 

Cover: Provide a cover that gives identity to the: 
Customer 
Project 
Performing Organization 
Period of Performance 

Introduction: Provide a brief description of the project and the plan for accomplishment. 

Accomplishments in (the month bein? reported): 

Briefly summarize each of the specific activities accomplished during the 
month. It should identify progress in operations toward accomplishing the 
technical scope of work as well as progress against the schedule baseline for 
the project. 

Expected Accomplishments in (the following month): 

Briefly summarize the significant activities that are on the project schedule 
and that are expected to be accomplished during the period of the next 
month. 

Problems: Provide a listing of significant problem areas or issues that could impact the 
accomplishment of the project and briefly summarize the actions planned or 
identified to resolve the situation. 
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PROJECT ISSUES TRACKING AND RESOLUTION 

I. POLICY 

It is PESI's policy that requests to perform specific project actions that are defined and 
tracked until they are completed. All co&tments are tracked until they are formally 
closed to ensure proper and adequate resources are allocated for complete, timely 
fulfillment. 

II. DISCUSSION 

Commitments include contract deliverables; actions resulting from client written or verbal 
requests; actions needed to follow-up and close out audits and surveillances; or other 
actions requested by PESI managers to support broader activities. Commitments are finite 
actions with definable 'completions. They are not ongoing activities, or tasks involving 
multiple actions. 

III. DEFINITIONS 

Commitment - An agreement between a Requestor and a Responsible Individual to 
complete a specific action and provide the results by a specific promised date. 

Requestor - The PESI project manager requiring support actions which can be defined and 
tracked using the commitment procedure. 

, 

Responsible Individual - The management or non-management individual responsible for 
completing the commitment. 

IV. REFERENCES 

None 
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V. PROCEDURE 

Performer Action 

Request or 1. Determine commitments requiring tracking. 

Note: For actions requested by the client, the PESI Requestor 
must ensure that the internal PESI commitment is completely in 
accord with the client request. This may require that the 
Requestor take special steps to clarify the details (orally or in 
writing) with the client. 

2. Establishes the required completion date, making sure it meets 
existing contract or project schedules. 

3. Determines the appropriate Responsible Individual and makes 
arrangements with that individual for accomplishment of the 
work under a valid and authorized PESI job number. 

4. Obtains oral agreement from the Responsible Individual to 
complete the defined action by a promised date which is the 
same or earlier than the required completion date. 

Note: In the event this oral agreement cannot be reached, 
higher level management assistance is immediately requested. 

5 .  Determines if an need exists for weekly chronology summaries. 

Responsible 6. Notify management and the commitment Requestor 
Individual immediately whenever any delays or proposed new work 

assignments would prevent meeting an existing commitment. 

Program Manager 7. Resolve any problems concerning completion of commitment. 

Responsible 
Individuals recipient, notify the Program Manager of work completion. ' 

8. Upon completing work and delivering it to the designated 

VL ATTACHMENTS 

None 
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MANAGEMENT OF PROJECT DOCUMENTS 

I. POLICY 

The PESI policy is to establish a Project File for each project arid to maintain it active 
and current until project completion. The primary purpose of the file is to facilitate 
access to existing documentation by PESI personnel during the life of the project, and 
for some projects, we maintain files for.our clients. Portions of the file are retained 
after project completion for possible use by the contracts or accounting departments 
during audits or contract close-out. Quality Records shall be handled and stored in 
accordance with applicable requirements. The PESI Project Manager has primary 
responsibility for establishing and maintaining the project file, and for its integrity. 

II. DISCUSS10 N 

To facilitate access to documentation, some discretion is needed in deciding what to file 
and how to file it. If files are too large, access can be impeded. If they are too small, 
needed documents are not available. If filing procedures are written to achieve 
complete consistency among all projects, much time may be spent doing unneeded 
work. If procedures permit too much flexibility, individuals other than the project 
manager would have difficulty locating items filed. 

This procedure is intended to provide a balance between these extremes. Certain aspects 
of the procedure are standard for all projects; others are left to the discretion of the 
project manager. As with any procedure, successful implementation requires that 
personnel become knowledgeable of the procedure, and perhaps more importantly, that 
they cooperate in its implementation. The latter point is particularly true in aspects such 
as using file "Out Cards" and replacing borrowed files promptly. 

III. DEFINIT IONS 

Proiect File - Contains applicable documentation for the project except contract cost and 
accounting data. All contract technical documentation, technical correspondence, plans 
and schedules, reports and deliverables, and reference data will be included, but 
controlled distribution copies, cost proposals, non-technical portions of the contract, 
non-technical correspondence, etc. will not be included. The project file is located at 
the PESI site office where the project manager is located, and a copy of the project file 
is located at the PDC office in Oak Ridge, Tennessee. 
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Pro-iect Participant - As used in this procedure this tern includes only the Project 
Manager, the Project File Administrator, and other individuals authorized by the project 
manager to direct documents to the file. 

. 

Stored Files - Project files which are no longer needed for project technical activities 
and which have been moved to a storage location. . 

Quality Records - Are defined in PESI Procedure 1.9 "Management of Quality 
Records". Working copies of quality records may be kept in the project files, but the 
quality records themselves are handled and filed in accordance with Procedure 1.9. 

Candidate Ouality Records - Documents generated by PESI (for our clients) which meet 
the criteria in client procedures for quality records. They are handled in the same 
manner as quality records, and are also addressed in Procedure 1.9. 

Controlled Distribution Cop ies - Copies of documents which are distributed and 
controlled in accordance with PESI Procedure 1.3 "Distribution and Control of PESI 
Plans and Procedures, or an equivalent procedure from another organization. These 
procedures normally require delivery to a specific individual who must sign a receipt for 
them and destroy obsolete versions. They are retained by the individual and are not 
included in project files. 

Project Completion - The completion of all support work of any kind for the client on a 
project, including the delivery of all deliverables. Project completion precedes contract 
close-out and does not include contract actions needed for close-out. 

Contract Close-out - A formal agreement between the PESI contracts department and 
the client contracting officer stipulating that all work is complete and that all peripheral 
contract issues have been resolved. 

' 

Cost-Incurred Audit - A formal audit by DCAA or other approved govenunent auditor 
to determine actual costs to be reimbursed by the client on cost reimbursable contracts. 
These audits normally occur several years after work is done, and are done on a 
calendar year basis. The main objectives are to determine actual indirect costs and any 
costs which might be unallowable under the Federal or DOE Acquisition Regulations. 

PESI Procedure 1.3, "Distribution and Control of PESI Plans and Procedures" 
PESI Procedure 1.9, "Management of Quality Records" 
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V. PROCEDURE 

A. Establishing the Project File 

While the following steps are normally done at or near the beginning of a project, 
they may be later redone to accommodate changing project conditions. Revisions 
should be minimized as they create the need for extra work. 

Perform er Action 

Project 
Manager 

1. Makes a preliminary estimate of the size and make-up of the 
project file and determines if the Basic File Index (Attachment 
A) is adequate. 

On projects which, in the judgment of the project manager, are 
large enough to require it, the project manager makes a list of 
subdivisions for categories 6 and 7 on the index, 
("Deliverables" and "Reference Data") limiting the number to 
those actually necessary. As 'a general guideline, separate 
subdivisions should contain ten to twenty five different 
documents although single-document subdivisions may be 
necessary in rare cases. 

2. If changes are needed, designs and has produced a modified 
version of the index and File Instruction Sheet (Attachment B) 
reflecting the specific 'changes for this project. 

3. Determines if the project will require logging of mail received 
by PESI from other participants. If so, decides if internal 
distribution is best accomplished by a form which combines it 
with filing instructions; modifies the file instruction sheet 
accordingly. 

4. If the new project is a continuation of a previous project, but 
with a different PESI job number, determines if the files are to 
be combined. If so, all of the job numbers are to appear on 
the file drawer@) and on the index and instruction sheet. If the 
files are to be kept separate, indexes are to be annotated with 
cross references. 
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Performer 

Project 
Manager 
(cont'd) 

Action 

5 .  Determines if any special filing requirements will apply to this 
project. 

6. Conveys the conclusions of these first five steps to any individ- 
uals the project manager decides to designate as authorized to 
direct documents to this project file. 

7 .  Establishes the location for the project file, and directs the 
preparation of sufficient folders and labels for initial filing needs. 
Send copy of all project files to PDC office in Oak Ridge, TN. 

Note: Do not actually create folders for all of the separate filing 
subdivisions until the number of documents in the file justifies 
creating them. 

Note: Use pendaflex folders. Do not use manilla folders with 
them, or top-tab-folders-with-fasteners unless the project 
manager determines that a special need justifies the added work, 
expense, and file space. 

B. Filinf Documents 

Performer 

Project 
Participant 

Action . 
1. Fills out a filing instruction sheet for the project and staples it on 

the top of the document to be filed. 

m: Alternatively, fills out the filing instruction portion of the 
document traveler form stapled to the top of the document. 

Whenever possible, all pages of a single document are to be 
stapled together. When multiple documents are to be filed 
together, they are to be held together with rubber bands or binder 
clips. Small, standard paper clips are never to go into the file. 

Does not file copies in more than one file subdivision, and does 
not file multiple copies unless they are needed to retain written 
comments from reviewers. If the document being filed has 
comments attached with "Post-it" stickers, they are to be stapled 
'or taped to the pages to prevent loss. 

1 
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Performer 

Project 
Participant 
(cont ' d) 

Action 

Document reviewers sometimes use Review Comment Record 
(RCR) forms (Attachment C) or the equivalent (or the traveler) 
rather than placing comments directly on the pages of drafts. 
When these forms are used, they may be retained in the file 
without the draft copy itself. Avoids filing unneeded documents. 
The project manager may decide what is nceded. 

2. Gives the document to Word Processing or places it in the filing 
Cart. 

Word Processing 3. Completes any portion of step 1 not done by the project 
participant. 

4. Places a red "File Copy" stamp on the face of the file instruction 
sheet or the traveler. In the event a document goes to the file 
without an instruction sheet or traveler, places the "File Copy" 
stamp on the first page of the document in a location which will 
permit masking during later copying. 

5 .  Files the document in the designated subject location in 
chronological order with most recent dates in front. 

6 .  Prepares new folders as needed due to increasing numbers of 
documents. Requests the project manager to add or delete subject 
classifications as appropriate (see guidelines under VI. A above). 
Modifies the index and file instruction sheet to incorporate such 
changes. 

C. Using Filed Documents 

The Out Card system is used whenever a document is to be withdrawn from the 
project file and carried out of the immediate file area. Documents withdrawn from 
the project files shall be returned within five working days. 

Performer Action 

Employee 1. Completes an entry on an available Out Card following the 
instructions in the OUT Card Instructions (Attachment D). 
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Performer 

Employee 
(cont'd) 

Action 

2. Removes the desired document from the file and replaces it with 
the filled-in Out Card. 

3.  Within five working days, returns the withdrawn document to its 
file location, removes the Out Card, crosses out the entry, and 
returns the card to the card box. 

D. Purging and Closing Project Files 

Performer Action 

Project Manager 1. As one of the last activities prior to project completion, performs 
or supervises a review of the entire file, identifies any potential 
PESI "Product Standards If documents andor quality records, 
identifies unneeded documents for discard, and delivers the rest 
to the stored file administrator. 

- Note: Any identified quality records are separated from the files 
to be stored and are processed as quality records in accordance 
with PESI Procedure 1.9, 'I Management of Quality Records. " 

Ensures that at least the following are included in stored files: . 

Index; Correspondence; Project Implementation Plan; Progress, 
Status and Monthly Reports; and Deliverables. 

The following types of documents may be identified for discard: 
interim drafts, comment copies of drafts, contract documents, 
other reports, and reference data. 

2. For potential "Product Standards", prepares and provides the 
manager, Resource Development, a draft If Evaluation Document" 
along with the recommendation to add the document to the 
manual as an addition or replacement. 

3. At each annual anniversary of longer term projects (or more 
often if necessary), performs or supervises a review and 
disposition the same as that described in D 1 above, except that 
documents needed by the technical staff are retained in the active 
project file. 
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(cont'd) 
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Note: Reviewer comment forms and copies of drafts annotated 
with needed reviewer comments are to be kept in the files until 
approximately three to six months after final acceptance of the 
document by the highest client organizational level involved. 
Exceptions to this rule may be made by the project manager in 
cases where comments are retained longer in accordance with 
project-wide procedures involving other organizations. 

Multiple copies of earlier drafts are not to be retained unless they 
contain needed information. One copy of each earlier draft 
(which was issued externally) should be retained. 

Old versions of recurring reports are to be considered for discard 
whenever possible. This includes production meeting reports 
after they have been used for monthly reports, commitment 
reports, resource tracking reports, "POP" and " Actuals " 
reports, etc. 

E. Stored Files 

Performer Action 

Project Manager 1. Stores fdes in designated area and marks the outside of the file 
boxes with PES1 job number, project title, client name, and date 
stored. 

Project Support 
Manager 

2. Annually, reviews the number of stored files and provides a 
written list to the controller with copies to Vice President, of all 
files older than three years. 

Controller 3.  Provides a written memo to the Project Support Manager 
indicating which files need to be retained for contract close out or 
cost-incurred audit, and which may be discarded. 

Project Support 
Manager re tention. 

4. Discards all stored files older than three years not identified for 
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F. Project-TvDe Files at Other PESI Sites 

PESI sites working on projects for which they do not have the "Project File" will 
establish and maintain their own partial duplicate files according to their needs. 
They will follow the same steps outlined above except that they shall not keep any 
stored files of duplicate documents. They may discard any documents they no 
longer need. The operations manager or division manager will designate an 
individual to take on the project manager's responsibilities outlined above. 

VI. ATTACHMENTS 

A. Basic File Index 
B. Project File Instruction Sheet 
C. Review Comment Record Form 
D. . Out Card Instructions 



ATTACHMENT A 

BASIC FIL E INDEX 

JNOOOO 

Project Manager: 

1. INDEX (This Sheet) 

2. CONTRACT 

3. CORRESPONDENCE (Not filed in another category) 

4. PLANS AND SCHEDULES 

Project Implementation Plan 
Other Project Management related material 

5 .  REPORTS 

5A. Progress and Status Reports 

5B. Monthly Reports 

5C. Other Reports 

6. DELIVEFUBLES - Other than Schedules and Reports 
(Special breakdown for large projects) 

7. REFERENCE DATA (Special br6akdown or listing for large projects) 

PMP-1.8 
Page 9 of 12 
Rev. 0 (Draft A) 
Date: 6/15/95 

. 



Page 10 of 12 
Rev. 0 (Draft A) 
Date: 611 5/95 

2. Contract 3. Correspond 

ATTACHMENT B 

4. Plan&Sch 5. Reports 
- A. P&S . 

- B. Monthly 
C. Other 

3 PR HEE 

PROJECT FILES Instruction Sheet JN 

7 .  Reference Data 

1. Project Manager staples this sheet to the top of the document. 

2. IF document is to be filed in Subject Classifications under 2, 3, 4, or 5, place a mark beside the 
appropriate sub-classification. 

3. IF document is to be filed in Subject Classifications under 6 or 7, write the information for the f i e  
label. 

4. IF a new Subject Classification is being created, add it to the Index Sheet filed under Subject 
Classification 1. INDEX (see Attachment A). 
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REVIEW COMMENT RECORD (RCR) 

Document T i e  Document No. 

ATTACHMENT C 

REVIEW co MMENT RECORD mc R) 

Page 1 of- 

Document Rewsion - 
Reviewed by 

Signature Date 

Response by 

Signature Date 

No Reference Reviewer's Comments Resolution 
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ATTACHMENT D 

m- 11168 

OUT CARD INSTRUCTIONS 

1. 

2. 

3. 

4. 

5. 

6. 

INSTRUCTIONS 

Draw a line through any used entry that has not been previously lined out. 

Under "TAKEN BY" print your name or initials. 

Under "FILE DESCRIPTION OR NAME" print the title; e.g., letter number and date of the 
document you are removing from the files.' ' 

Under "DATE enter today's date. 

Replace the file or folder in the file drawer with the OUT CARD. 

When you return the file or folder to the file drawer, replace the OUT CARD with the file, draw 
a line through your entry, and return the card to the box. 
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MANAGEMENT OF QUALITY RECORDS I 
I. 

II. 

POLICY 

PESI’s policy is to process, store, and maintain quality records (or documents which 
could later become quality records as a result of clients’ requests) in accordance with 
client or internal specifications and national quality assurance program requirements for 
nuclear facilities. Each PESI Project Manager is assigned the primary responsibility to 
ensure that quality records are properly identified, managed, and subsequently 
dispositioned in accordance with the client’s direction. 

DISCUSSION 

PESI identifies and lists the types of documents it generates which, upon completion, 
PESI will enter into the quality records system. See Attachment A for this listing. 
PESI is responsible for classifying, handling, indexing, preserving, storing, and 
maintaining quality records in accordance with NQA-1, Quality Assurance 
Requirements for Nuclear Facilities. 

PESI also identifies those documents it generates for clients which could subsequently, 
after completion, be designated as quality records upon the client’s request. Such 
documents are strictly limited to those listed in the records section of the special 
procedures for the client’s program. These “candidate quality records” are managed in 
the same manner as quality records pending client direction. 

PESI fulfills NQA-1 records storage requirements through dual storage of quality 
records and candidate quality records. The primary location is the PESI project office, 
and the PDC office in Oak Ridge, Tennessee. PESI maintains a quality records index 
and controls access to the quality records at both records storage locations. 

Retention periods are assigned to quality records according to their record classifications 
as lifetime/nonpemanent (see Attachment A). (PESI does not at present generate any 
lifetime quality records.) PESI maintains the quality records for their designated 
retention period and, at the completion of this period, evaluates the quality records for 
destruction, additional retention as needed, or other disposition. 
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PES1,returns candidate quality records to the project file at contract closure for 
disposition with other project files if there are no quality records arrangements with the 
client., In the event the client requests that candidate quality records be upgraded to 
quality records and providing that contractual arrangements have been made, PES1 
continues to manage these quality records in accordance with this procedure, or 
otherwise dispositions them in accordance with the client’s direction. 

For purposes of this procedure, the term “quality records” also includes candidates 
quality records unless an intended difference is specified. 

III. DEFINITIONS 

Disposition - Actions taken to remove records from current files such as for transfer to 
client, to records storage or holding area, to Federal Records Centers, or for 
destruction. 

Document - Any written or pictorial information describing, defining, specifying, 
reporting, or certifying activities, requirements, procedures, or results. A document is 
not considered to be a quality record until it satisfies the definition of a quality record. 

Ouality Records - Completed document(s) that furnish evidence of the quality of items 
and/or activities affecting quality. 

Lifetime Quality Records - Lifetime quality records are those quality records that meet 
one or more of the following criteria: 

1. Those which would be of significant value in demonstrating capability for safe 
operation. 

2. Those which would be of significant value in maintaining, reworking, repairing, 
replacing, or modifying an item. 

3. Those which would be of significant value in determining the cause of an accident 
or malfunction of an item. 

4. Those which provide required baseline data for in-service inspections. 

Nonpermanent Quality Records - Nonpermanent quality records are those required to 
show evidence that an activity was performed in accordance with the applicable 
requirements but need not be retained for the life of the item because they do not meet 
the criteria for lifetime records. 
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Candidate Ouality Records - Documents generated by PESI (for our clients) which meet 
the criteria in client procedures for quality records. They are processed and maintained 
by PESI in the same manner as quality records. 

REFERENCES 

NQA-1, Quality Assurance Program Requirements for Nuclear Facilities 
PESI Procedure 1.9, Management of Project Documents 
PESI Procedure 1.4, Managing and Controlling Project Plans 

PROCEDURE 

A. Identifying and Classi- S 

P e r f o m  Action 

Project Manager . 1. ,Identifies and maintains a listing of the project documents to be 
entered into the quality records system as candidate quality 
records and/or PESI quality records. 

W: The project list of records including quality records is 
maintained as part of the Project Implementation Plan in 
accordance with PESI Procedure 1.4, Managing and 
Controlling Project Plans 

Quality Assurance 
& ES&H 
Protection records system. 
Manager 

2. In coordination with the PES1 Vice President, identifies any 
specific PESI internal documents to be entered into the quality 

. 3. Classifies each category of quality records as lifetime or non-' 
permanent and maintains a listing of the Quality Records 
Categories and Classifications (see Attachment A). 

. 

4. Performs or arranges performance of an annual review to 
ensure quality records are appropriately identxed and 
classified. 

B. .Pr eDmnc Do cuments as Oual ity Records 

P 
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Perform er 

Preparer 

_ _ _ _ _ _ ~  ~~ 
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Actioe 

1. Collects and assembles the documents that are to become 
quality records. 

2. Ensures *documents are legible, complete, and identifiable to 
the associated item or activity. 

u: Normally, the original should be used. When the 
original is not used, the record must be a reproducible copy of 
the original. 

Corrections made to documents that are to become quality 
records shall be in dark ink (Le., shall be reproducible) and 
include a line through the part that was corrected, the date, and 
the initials of the person authorized to make the correction. 
Once a document has been declared a quality record, no 
corrections of any kind can be made. 

3. Removes duplicate documents from each set of documents, 
unless the duplicates contain pertinent comments and/or 
significant notations or corrections. 

. 

4. Ensures that each document which will comprise a quality 
record is signed or otherwise authenticated by authorized 
personnel. 

5 .  Arranges the documents that will comprise each quality record 
chronologically or logically according to the subject matter or 
as determined by the document preparer. 

6. Prepares a Quality Record Verification sheet and includes this 
sheet as the first page of the documents which will comprise 
each quality record (See Attachment B). 

7. Secures each document to become a quality record in a binder, 
folder, or in an envelope. 
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C. Transferring and Receiving Oualitv Records 

Performer Action 

Preparer or 
Project File 
Administrator being transferred. 

1. Prepares a Quality Records Inventory List and Receipt (see 
Attachment C) for showing the identification of the documents 

2. Transfers documents to become candidate quality records 
andor PESI quality records to the PESI Quality Records 
Coordinator. 

Quality Records 3. Receives documents that have been transferred. 
Coordinator 

4. Verifies that each document received is complete and is as 
represented on the Quality Records Inventory List and Receipt, 
and accepts these documents as PESI or candidate quality 
records. 

&gg: Unacceptable documents are returned to the Preparer 
with an explanation of the deficiencies. The Preparer corrects 
the deficiencies and resubmits. 

5. Returns a receipt copy of each Quality Records Inventory List 
and Receipt to the preparer. 

D. Indexing Ou ality Records 

Performer Action 

Quality Records 
Coordinator 

1. Enters each quality record oqthe PESI Quality Records Index 
in accordance with the minimum indexing data elements 
described in Attachment D. 

2. Ensures that each quality record is identifiable and retrievable. . . 

E. Storing Qualitv Records 

Performer: Action 

Quality Records 
Coordinator 

1. Files the quality record according to the indexing system and 
maintains it in a locked, limited access filing cabinet located in 
the PESI project office. 
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Perform e1 Action 

Quality Records 
Coordinator 
(Cont’d) 

2. Maintains a second copy of each quality record in a locked, 
limited access filing cabinet located at the PDC office in Oak 
Ridge, Tennessee. 

u: A Quality Record Coordinator is allocated for each PESI 
office location who is responsible for properly implementing 
this procedure. 

u: The quality records dual storage arrangements are 
coordinated with the PESI project support manager and 
affected project managers. These dual storage arrangements 
can include storing a second copy of a client’s quality records 
for remote storage from the client’s records storage facility. 

3. Controls access to the quality record files by: 

a. Physically securing the files when they are not staffed. 

b. Designating in writing the persons who have authorized 
. access to the quality records file. 

c. Using photocopies instead of quality records copies if such 
documents must be used away from the quality records 
files area. 

F. Pispos itioning Qu a1 ity Records 

Perform e1 

Project Manager/ 1. 
Quality Records 
Coordinator 

2. 

Action 

As authorized by the client at any time during PEsI’s retention 
of candidate quality records, dispositions such records in 
accordance with the client’s direction. 

&&: The Quality Records Coordinator updates the quality 
records index to reflect the above dispositions (or any other 
changes in a quality record’s status or location). 

If no quality records arrangements are made with the client, 
returns candidate quality records to the project file at contract 
closure. 1 



Perform er 

Project Manager/ 
Quality Records 
Coordinator 
(Cont ’ d) 

Quality Records 
Coordinator 

Project Manager 

File 
Administrator & 
Quality Records 
Coordinator 

G. Records 

Performer 

Quality Records 
Coordinator 

3.  

4. 

5 .  

1. 
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Action 

Note: The project fde documents are reviewed and 
dispositioned in accordance with PES1 Procedure 1.8, 
Management of Project Documents. 

Periodically reviews the quality records indices to identify 
those quality records that have exceeded their retention times. 
Notifies the .cognizant project manager concerning these 
records. 

Evaluates quality records that have exceeded their retention 
times to determine if they should be destroyed, retained 
longer, or otherwise dispositioned. Notifies the Quality 
Records Coordinator accordingly. 

Coordinate final disposition of quality records at both storage 
locations and update the quality records index accordingly. 

Action 

Prepares the quality records index for entry annually into the 
quality records system in accordance with this procedure. 

VI. A T T A C H M E W  

A. 
B. Quality Records Verification Sheet 
C. 
D. Quality Records Indexing Elements 

Quality Records Categories and Classifications (Example) 

Quality Records Inventory List and Receipt (Example) 
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ATTACHMENT A 

D U b m  RECO RDS CATEGORIES AND CLASSIFICATIONS (EXAMP LESl 

TYPE OF QUALITY RECORDS 

'rocedures, Instructions 
w i r y  Assurance Program Description 
&alification, Training, and Certification Records* 
haluation Plans 
4udit Report Packages 
:ormal Surveillance Reports 
lperational Readiness Review Reports 
'eer Review Reports 
Iocument Review Files 
leviation and Corrective Action Report Files 
mediate Action Directives 
ixternal Deviation Report Files 
M i t y  Record Indexes 
w i t y  Assurance Program Evaluation and Progress Reports 
W i t y  Trend Files 
Wity Problem Files 

CLASSIFICATION 
~___ 

LIFETIME 
NON** 

PERMANENT 

X 
X 
X*** 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

* Active qualification, training, and certification records are maintained by the PES1 
Administrative Services Department. 

** Nonpermanent quality records are retained for at least three years from completion of the 
project. 

c** Retained for three years past employee's work termination or transfer from position. 
(Exception: documented evidence of the qualifications and training of auditors are retained for 
the same period of time as required for the audit report with which the auditors are associated.) 
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ATTACHMENT B 

OUALXTY RECORD VERIFICATION SHEET 

QUALITY RECORD VERIFICATION SHEET 

(Type or letter in black or blue ink) 

SubjectTTitle 

locument Date 

rota1 number of pages excluding this page 

I certify that this document package has been reviewed and meets the 
requirements for preparing and transferring documents as qualitv records. 

Name Date 

Quality Record Number 
Verification receipt of Complete Document. 

. .. . . 

Name Date 
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QUALITY RECORDS INVENTORY LIST AND RECEIPT 
(Type or print in dark ink) 

(Date of Transfer) 

TO: Quality Records Coordinator 

FROM: 

The following candidate or PES1 quality record@) are being transferred: 

Number of records listed (by type) 

Name Date 

The quality records listed above have been received by the Quality Records Coordinator. 

Received by: Date: 
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ATTACHMENT D 

OUALITY RECO RDS INDEXING EL EMENTS 

INDEXING ELEMENTS 

The following indexing data elements shall be entered on the quality records 
index for each quality record: 

Record Number: The sequential number assigned to the record upon 
entry to the quality records system. 

. .  QgyzinatqgJ'ro iect and Document Number: The name of the originating 
project and the number assigned to the document by the originator. 

Document Date: The most recent date of the documents contained within 
the quality record or the date considered appropriate by the preparer. 

Record Retention T ime: Lifetime and nonpermanent retention times are 
delineated in Attachment A. Enkr additoinal retention information, such as 
changes to classifications or retention times, if necessary, for clarification. 

Subject or Title: An accurate subject description or title of the document 
written as it appears on the document. 

Cross-Reference(& When appropriate, the activity, item or other 
association to be referenced for indexing and subsequent retrieval of the 
record. 

Record Loca tion: The location of the quality record including dual recorGj 
storage locations. 
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I. POLICY 

PES1 policy is to communicate clearly and completely with the customer, to ensure that 
desired results are achieved and that the records show closure on all important items of 
communication with the customer. 

II. DISCUSSION 

During the course of each project, there will be documents, data, or other information that 
is to be provided the customer. These may be required by contract, good business practice, 
or mutual agreement. When such conditions arise, the transmittal of documents, data, or 
information will be accomplished with a project transmittal form that facilitates clear and 
complete understanding of the purpose and scope of the transmittal, and desired results 
from the transmittal. It will also provide for tracking and closure of all transmittal actions. 

III. DEFINITIONS 

None 

N. REFERENCES 

PES1 project procedure PMP 1.08, Management of Project Documents 

V. PROCEDURE 

A. Issuing: a Project Transmittal 

Performer Action 

Manager of 
Project Support 

1. Prepares a project transmittal using the form shown in 
Attachment A, “Project Transmittal Form,” for each transmittal 
of documentation, data, or information to the client point of 
contact. 
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Performer Action 

Manager of 
Project Support 
(Cont ’d) 

2. Enters the project transmittal in the project transmittal log as 
shown in Attachment B, “Project Transmittal Log.” 

3. Secures review and concurrence with the project transmittal 
fiom the project manager and corporate management if 
required. 

NOTE: If official correspondence is also used, the letter is 
prepared, coordinated and signed by internal correspondence 
procedures. 

4. Signs the project transmittal and issues it to the designated 
client point of contact. 

5 .  Places a copy of the project transmittal and attachments in the 
project file in accordance with PES1 project procedure PMP 
1.08 and completes the project transmittal log., 

B. Tracking. Securing; Closure Actions. and Closing the Project Transmittal Log 

Performer 

Manager of 1 .  
Project Support 

VI. ATTACHMENTS 

2. 

3.  

4. 

Action 

Periodically reviews the project transmittal log to determine 
any open items or incomplete actions initiated with a project 

transmittal. 

Provides input to weekly project meetings with the client 
and/or monthly progress reports on open or incomplete actions 
related to project transmittals. 

Secures needed and satisfactory response to any open item or 
incomplete action. 

Achieves closure and records closure in the project transmittal 
log. 

A. Project Transmittal Form 
B. Project Transmittal Log 
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ATTACHMENT A 

PES1 PROJECT TRANSMITTAL FORM 

PES1 PROJECT TRANSMITTAL (PT) 

Project: 

To: 

Subject: 

(Client Contact) 

(Document Title. etc.) 

Purpose: For Information 

For Review 

For Concurrence 

For Approval 

For Record 

Request: 

Signed: 

(Date Response Requested) 

(Sianature) (Title) 
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PES1 PROJECT TRANSMITTAL LOG 
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DRUM DEHEADING, LIFI'ING, AND TIPPING I 
I. 

II. 

m. 

POLIC'Y 

PES1 policy is to minimize the risk of personnel injury while efficiently performing 
drum handling activities. Whenever possible, movement, lifting and dumping of drums 
will be performed using mechanical devices. This procedure establishes the guidance 
that PES1 operators and subcontractor personnel must use when performing drum 
handling operations. 

At numerous locations in the waste treatment process, drum handling operations will be 
performed. Drum handling includes opening or deheading of drums, movement and 
lifting of drums, and tipping of drums to empty their contents. Since most of these 
operations involve the use of fork-lift trucks equipped .with hydraulic drum rotating 
devices, the manufacturer's operating instructions are incorporated into this procedure 
by reference. 

. 

DEFINITIONS 

Compatible Waste Group (CWG) - A group of waste containers assembled from a 
single waste category that exhibit similar waste characteristics and are amenable to the 
same stabilization methods and reagent recipe. The total waste volume of a CWG will 
be adjusted to fdl one White Metal Box (WMB) after all compatible solids, reagents and 
hydration water have been added. 

Drum - A drum is a cylindrical metal container of 30,55, 85, or 110-gallon holding 
capacity, with a removable lid. Multiple dnuns contained within larger drums may be 
encountered. Large drums which contain other smaller drums may also be referred to 
as Overpacks. 

Drum Deheading and Inspection Station - A partially-enclosed, ventilated area where 
waste drums are opened or deheaded (cut open). This area is equipped with vertical 
partition walls on three sides, negative pressure air ventilation system intakes, a jib 
hoist, and a metal spill collection pan covering the floor. 
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Drum Rotator - A hydraulic device which mounts on the blades of a fork-lift truck and 
allows a fork-lift driver to approach, grapple, raise, lower, and rotate a drum, without 
leavbg his seat. 

Lift Truck - A propane-fueled, internal combustion engine powered, vehicle with 
hydraulic lift for the lifting and transporting of loaded pallets. Lift trucks for this 
project will have a rated lifting capacity of at least 6,500 pounds. 

White Metal Box (WMB) - A DOT strong, tight container built to FERMCO/NTS 
specifications and painted white. Approximate dimensions are 7 ft. X 3 ft. x 2 ft., 
giving a useful storage capacity of 40 cubic feet. 

Iv= REFERENCES 

A. 

B. 

C. 

D. 

E. 

Operations Manual - 6,500-pound Fork-lift Truck 

Operations Manual - Hydraulic Drum Rotator 

Operating Instructions - Scott Alert LEL/O,/H,S Monitor 

Operating Instructions - Non-sparking Drum Punch 

Operating Instructions - Dnun Deheader 

V. PROCEDURE 

A. PrumR etrieval and Tramoa 

Perform er: Actxon 

Lift Truck Operator 1. Checks his path of movement for obstructions, personnel 
and hazards, at floor level and overhead. 

&@: A Lift Truck Operator is a person who has 
satisfactorily completed lift-truck training, has been 
Conduct-of-Operations certified, and is completely familiar 
with his unit. 

2. Drives the fork-lift to the Incoming Waste Storage Area 
(See Figure 1). 



Performer 

Lift Truck Operator 3. 
(Cont'd) 

4. 

B. 

Thi 

5 .  

6 .  

Action 

Lowers forks to within 2 inc-es o 
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-e floor, and drives 
forward to position forks under a loaded pallet. 

Raises the loaded pallet off the floor, only as high as 
necessary to provide adequate ground clearance, and 
ensuring visibility over the load. 

Drives the fork-lift from the Incoming Waste Storage Area 
to the Drum Deheading and Inspection Station (See Figure 
1). 

Positions the loaded pallet at the Drum Deheading and 
Inspection Station inside the metal spill collection pan, and 
within the zone of influence of the negative pressure 
ventilation system intakes, lowers the pallet to the floor of 
the spill collection pan, and backs out of the area to clear 
the forks and resume operations elsewhere. 

PrumOI, e m g  . and I ~ S D  - ection 

procedure is for opening and inspecting waste drums that are'in gooc condition, 
and can be opened by removing the lid retention ring and the lid. Severely deteriorated 
drums, bulging drums, or drums with severely corroded lid retention ring bolts may not 
be amenable to this procedure. In these cases, go to C, below. 

Performer 

Deheading Operator 1. 

2. 

Action 

Observes the Drum ID Number, the MEF Number, and the 
size of the outer container and records these in Sections A 
and B of the Operations Log Sheet (See POP-2.15). 
Records the date and time that deheading and inspection 
operations begin for each container. 

Loosens the lid retention ring bolt of e x h  drum using 
either a hand-operated speed wrench, or a pneumatic 
wrench. 
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Action Performer 

Deheading Operator 
(Cont'd) 

3. Removes the lid retention ring and lifts off the lid. Lightly 
rinses the lid and ring, as necessary, staging both in a 
designated area of the Empty Drum Staging Area. Collects 
Rinse Water in a steel drip pan, until the pan is full. Then 
uses an air-driven double diaphragm pump to transfer 
accumulated water from the pan to the Contaminated Water 
Storage Tank. 

4. Inspects the contents of the drum and records the number 
and size of h e r  containers in the spaces provided in 
Section B of the Operations Log Sheet. 

5 .  Opens or cuts open any plastic bag liners found in a 
container. 

6. Manually bails free liquids from the original container(s) 
with bucket or dipper, into a 55-gallon settling drum. 
Records the estimated voi'e of liquid removed from each 
container in the spaces provided in Section B of the 
Operations Log Sheet. 

7. Pumps off clear water layers from the settling drum to the 
Contaminated Water Holding Tank (See Figure l), using 
hoses and an airdriven double diaphragm pump with 
screened suction hose. 

. 

8. To minimize potential airborne contamination, uses a water 
misting hose to wet down dry dusty waste materials before 
any further disturbance of these materials takes place. 

9. Groups opened waste containers to make up a Compatible 
Waste Group (CWG) sized to fill one White Metal Box. 
Assigns a CWG Identification Number and records it in 
Section C of the Operations Log Sheet, and marks it on 
each container in the group. 

10. Records the ending date and time of deheading and 
inspection operations in Section B of the Operations Log 
Sheet. Places the Operations Log Sheet in a clear plastic 
envelope, and transfers the log sheet to the operator at the 
Screening Station (See Figure 1). 
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C. DrumD eheading 

This procedure is for deheading dnuns that are not amenable to conventional drum lid 
removal, as described in Section 33 above. All procedures for inspecting waste 
containers and recording inspection information on the Operations Log Sheet will be the 
same as described above in Section B, Drum Openin? and Inspe ction. 

Performer Actlon 
Deheading Operator 1. Punches the drum lid with a non-sparking punch tool. 

2. Uses the LEL/O,/H,S meter to check for explosive mixture 
in the head space of the drum. Records LEL Meter 
readings in the spaces provided in Section B of the 
Operations Log Sheet. 

3. If an potentially explosive mixture (LEL > 25 percent) is 
detected, allows the headspace of the drum to equilibrate 
with the atmosphere, and repeats the LEL meter check, 
until LEL measures consistently below 25 percent. 

4. If the headspace in the drum does not contain a potentially 
explosive mixture (LEL < 25 percent), attaches the 
electric-powered drum deheader on the rim of the drum 
and cuts the lid away from the drum. 

5 .  Removes the drum deheader, and the lid, rinsing the lid if 
necessary, and staging the lid in a designated area of the 
Empty Drum Staging Area. 

6. Finishes the deheading operations following the procedures 
beginning with Step 3 in B, Drum Op e m g  - and Inspection, 
above. 

D. Re moving Con cenmc Containers 

This procedure is for removing multiple inner containers inside drums or overpacks. 
All procedures for inspecting waste containers and recording inspection information on 
the Operations Log Sheet will be the same as described above in Section B, Drum 
Opening and Inspection. 
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I Performer Action 
Deheading Operator 1. Use the existing jib hoist (See Figure 1) and appropriate 

lifting straps (per FERMCO Hoisting and Rigging 
requirements) to lift inner containers one at a time out of the 
overpack, setting them inside the spill collection pan in the 
Dnun Deheading and Inspection Station, and within the zone 
of influence of the dust collection intakes. 

2. Opens or deheads the container as described in Sections B 
and C above. 

3. Using appropriate grapples and slings with the jib hoist, as 
necessary, empties smalier containers back into the 
overpack until all waste materials have been reconsolidated 
into their original outer container. 

4. Lightly rinses empty inner containers into the settling 
drum, and eithef pumps the clear water to the 
Contaminated Water Storage Tank, or recombines it with 
the waste in the single container. Water to be recombined 
with the waste can be bailed with buckets from the settling 
drum back into the waste container. 

5 .  Moves rinsed empty containers, lids and rings from the 
Deheading and Inspection Station to the nearby Empty 
Container Staging Area. 

6 .  Records the size and number of each inner container in the 
spaces provided in Section B of the Operations Log Sheet. 

d T i p a  E. DmmL iftlnp an . .  

This procedure is for use at any point in the process where an open drum or overpack is 
to be lifted to the top of another container or piece of process equipment and dumped. 
These locations (shown in Figure 1) are the Screen Hopper, the Shredder, and the 
Decanting and Curing Area. 

P e r f a  Action 

Lift Truck Operator 1. Using a 6,500 pound (minimum rated) lift truck with a 
hydraulic drum rotator firmly attached to the forks, grabs 
each individual drum, ensuring that the drum is properly 
positioned, and a good grip has been achieved. 



Performer 

Lift Truck Operator 

Observer 

Lift Truck Operator 

Observer 

Lift Truck Operator 

Observer 

2. 

3. 

4. 

5 .  

6. 

7 .  

8. 

9. 

Actlon 
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Lifts the drum as high as necessary for the entire drum and 
its rotator to clear obstructions, containers or process 
equipment. 

Slowly drives forward, observing vertical and lateral 
clearance, making necessary adjustments to prevent 
collisions with containers or process equipment. Move 
forward until the lifted drum or overpack is properly 
positioned over the container or process equipment to 
receive the waste. 

Assists the lift truck driver in horizontal and vertical 
positioning of the lifted container prior to emptying. Uses 
verbal as well as hand signal communication. 

After ensuring that no personnel are in the potential splash 
zone, rotates the drum until release of the waste from the 
lifted container is achieved. 

Visually checks the tipped container to determine whether 
or not waste materials released properly. 

Uses poles, and extended-handle box cutters, as necessary 
to help disengage waste from the tipped container. 

Returns the empty container to the upright position, backs 
away, and lowers the empty container to floor level. 
Returns the empty container to the Deheading and 
Inspection Station for rinsing. 

Provides assistance to the fork-lift operator in backing 
away, lowering the empty container, and moving it back to 
the Deheading and Inspection Station for rinsing and reuse 
or staging for disposal. 

A. 
B. 

Figure 1 - Plant 6 Equipment Layout 
Figure 2 - Waste Preparation Process 
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WASTE FEED PREPARATION 

I. POLICY 

PESI policy is to minimize the risk of personnel injury while efficiently preparing wastes 
and their containers for further treatment processing in downstream processes. The 
process goal of waste feed preparation is to maximize uniformity of the wastes entering 
the treatment process. This procedure establishes the guidance that PESI operators and 
subcontractor personnel must use when performing waste feed preparation. 

II. DISCUSSION 

Before mixed wastes can be reliably treated by the Perma-Fix Process, the waste must 
first be prepared for treatment. Waste preparation includes adjusting moisture content, 
cutting open plastic bags, screening to remove macro solids, recontainerizing the waste in 
55-gallon mixing drums, and providing adequate freeboard for later reagent additions. 

III. DEFINITIONS 

Compatible Waste Group (CWG) - A group of waste containers assembled from a 
single waste category that exhibit similar waste characteristics and are amenable to the 
same stabilization methods and reagent recipe. The total waste volume of a CWG will be 
adjusted to fill one White Metal Box (WMB) after all compatible solids, reagents and 
hydration water have been added. 

Mixing Drum - A mixing drum is a heavy-gauge, steel, %-gallon, open-top drum. It 
must have good structural integrity and be free of leaks. It must also be marked with a 
unique identification number. 

Freeboard - An amount of open space intentionally provided at the top of a mixing drum 
to ensure that there is sufficient room in the drum for treatment reagents and water. 

Macro Solids - Heterogeneous waste materials mixed with the waste in the waste drums, 
that must be separated, size reduced, and recombined with the waste at an appropriate 
point in the waste stabilization process. Macro solids are defined as any solid materials 
that will not pass through a 2-inch bar screen. 

Waste Drum : An original waste container or drum which will be emptied and rinsed 
during the waste preparation activity. 

000533 
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rv. REFERE NCES 

A. Operations Manual - Wilson Knife Shredder 

V. PROCED- 

A. Adiusting L iquid Cont ent 

Liquid content of the incoming waste is expect-3. to 

processes. 

Performer 

Deheading Operator 1. 

2. 

3. 

Screen Operator 4. 

5 .  

,ver wide range, with some 'arl 
drums containing as much as 50 percent free liquid, and others having only dry dusty 
materials. Free liquid layers will be removed, and dry dusty material will be wet down 
to help minimize dust generation, and improve consistency of waste entering downstream 

Actlon 

Ensures that all containers in a Compatible Waste Group 
(CWG) proceed to the screening process, with no 
commingling of waste from other CWGs. 

As described in POP-2.2, removes free liquid layers out of 
the waste container and pumps it to the Contaminated 
Water Holding Tank (See Figure 1). 

As described in POP-2.2, wets down any dry dusty waste 
materials before the waste undergoes further waste 
preparation activities. 

Records in the spaces provided in Section C of the 
Operations Log Sheet the date and time each waste 
container enters the Screening Area (See Figure l), the. 
original container ID number, and the CWG Number. 

Visually inspects containers to ensure that liquid content has 
been properly adjusted. Takes approprizte corrective 
action, in conjunction with the Deheading Operator, to 
either add water, or remove excess water to ensure proper 
solid/liquid ratios in each container. 
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Perform er Action 

Screen Operator 
(Cont'd) 

6. Records in the spaces provided in Section C of the 
Operations Log Sheet the estimated waste volume for each 
original container, before screening (based upon level 
observed in the original container). 

B. Op ening or Cuttine Plastic Liners 

The presence of plastic drum liners or bagged waste materials can have a negative impact 
on productivity in the screening operation. Plastic liners or bags must be opened before 
screening. 

Performer Action 

Screen Operator 1. Checks to ensure that any plastic drum liners or other 
plastic bags contained in the waste drum have been opened, 
so as to release the waste when the drum is emptied into the 
screen hopper. Opens or cuts open any intact plastic bags 
or liners inside the container. 

C. Screening for Macro Sol ids Rem0 vaa 

Macro solids larger than 2 inches in any dimension can interfere with waste mixing in the 
downstream chemical stabilization and solidification treatment steps of the process. Also, 
some containers of oil, grease, solvents or aerosols may be found mixed with the waste in 
the waste containers. These types of waste materials are chemically incompatible with 
the stabilization process, and therefore must be removed from the waste. To minimize 
potential productivity impacts, macro solids must be separated, sorted, and size reduced 
as necessary to accomplish stabilization and solidification treatment. The first step in 
macro solids management is removal from the waste by screening. During the screening 
process, care will be exercised to keep all containers within each CWG in an intact 
grouP* 

' Perform er Action 

Screen Operator 1. Turns on the water mist system at the top of the screen 
hopper, immediately prior to emptying of a waste drum, 
and turns it off immediately after the drum emptying 
operation is complete. . 
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Performer 

Screen Operator 
(Cont ' d) 

Lift Truck Operator 

Screen Operator 

2. 

3. 

4. 

5 .  

6 .  

Action 

As described in POP-2.2, serves as an observer, using 
verbal and hand communication to guide the lift truck 
operator in positioning the waste drum over the screen 
hopper, prior to emptying. Provides similar guidance to 
the lift truck operator as he backs away from the screen 
hopper. 

Follows the guidance of the Screen Operator in positioning 
and dumping original waste containers into the Screen 
Hopper, and in backing away from the hopper. 

As described in POP-2.2, assists the Screen Operator in 
dislodging any waste materials remaining in the waste drum 
after it has been dumped into the top of the Screen Hopper. 

Uses poles, pry bars, water spray, and extended- 
handle box cutters, as necessary to separate waste from 
macro solids and drum liners on top of the bar screen. 

Rakes macro solids off the bar screen and down a chute to 
the sorting table. 

. .  D. ,Fillin_g Mixmg: Drums 

Screened waste materials will discharge from the bottom of the Screen Hopper by way of 
a guillotine gate valve. These materials will be dispensed by the operator into heavy duty 
55-gallon mixing drums to a pre-determined fill level, to ensure adequate freeboard. 
During the filiing of mixing drums, care will be exercised to keep all the containers in a 
each CWG in an intact group. 

Performer Actlon 

Screen Operator 1. Positions an empty 55-gallon mixing drum under the . 

discharge valve of the screen hopper, and places a plastic 
drape into the mouth of the drum. 

2. Turns on the water mist spray immediately prior to 
dispensing waste into the mixing drum, and turns it off 
immediately after dispensing. 
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Screen Operator 
(Cont’d) 

. 

Screen Operator 

Action 

3. Opens the discharge valve and dispenses enough waste 
into the mixing drum to establish the desired freeboard 
above the waste level. Then closes the valve to prevent 
overfilling. 

4. Checks the freeboard and bails waste to add or remove 
screened waste as necessary to adjust freeboard. 

5 .  Removes the drape from the mixing drum and directs the 
lift truck operator in grabbing the filled mixing drum and 
removing it from under the screen hopper. 

6. Records in the spaces provided in Section C of the 
Operations Log Sheet the Mixing Drum ID Number, the 
estimated waste volume after screening, and the freeboard 
level. Marks the CWG Number on the outside of each 
mixing drum with chalk, crayon, or paint pen. 

7. Directs container movement by the lift truck operator to 
keep all containers in a CWG together as a group. 

Fork-lift Operator 8. Under the direction of the Screen Operator, grabs and 
transports each filled mixing drum in a particular CWG to 
its proper staging location. 

9. Places the completed Operations Log Sheet back in the 
clear plastic envelope and attaches it to one of the mixing 
drums in the CWG that has been prepared for treatment. 

VI. ATTACHMENTS 

A. 
B. 

Figure 1 - Plant 6 Equipment Layout 
Figure 2 - Waste Preparation Process 
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MACRO SOLIDS SORTING AND SHREDDING 

I. POLICY, 

PESI policy is to minimize the risk of personnel injury while efficiently sorting 
separated macro solids for process compatibility and size reduction as appropriate for 
downstream co-treatment of macro solids and waste. The process goal of macro solids 
sorting and shredding is to maximize uniformity and reduce the size of process 
compatible solids before they are recombined with the waste stream for treatment. This 
procedure establishes the guidance that PESI operators and subcontractor personnel must 
use when performing waste feed preparation. 

II. DISCUSSION 

Macro solids removed from the waste in the screening operation must be sorted for 
process compatibility, and for their ability to be safely and effectively size reduced in 
the shredder. The five categories of sorted waste to be established are: 

Process Incompatible Macro Solids/Wastes 

Examples: Soft Tar 
Solvent Containers (still containing material) 
Oil or Grease Containers 

Process Compatible/Shreddable Macro Solids 

Examples: Wood 
Paper 
Masonry 
Refractory Brick 
Sheet Plastic 
PVC Pipe 

Process Compatible/Unshreddable Macro Solids 

Examples: Steel Pipe 
Structural Steel 



Page 2 of 9 
Rev. 0 (Draft B) 
Date: 8/01/95 

Elemental Lead 

Examples: Lead Shielding 
Lead Flashing 
Lead Piping 
Lead-Acid Battery Cores 

Potentially Hazardous Containers 

Examples: Aerosol Cans 
Gas Cylinders 
Fuel Cans 
Acid Bottles 
Chemical Reagent Bottles 
Oxidizer Containers 

III. DEFINITIONS 

Compatible Waste Group (CWG) - A goup of waste containers assembled from a 
single waste category that exhibit similar waste characteristics and are amenable to the 
same stabilization methods and reagent recipe. The total waste volume of a CWG will 
be adjusted to fill one White Metal Box (WMB) after al l  compatible solids, reagents and 
hydration water have been added. 

Macro Solids - Heterogeneous waste materials mixed with the waste in the waste 
drums, that must be separated, size reduced, and recombined with the waste at an 
appropriate point in the waste stabilization process. Macro solids are defined as any 
solid materials that will not pass through a 2-inch bar screen. 

Process Compatible Solids/Waste - Any waste or solids which are inorganic and 
which are small enough to pass through a 2-inch bar screen. These materials are small 
enough to be mixed without physical interference or damage to the mixer or mixing 
drum. 

Process Incompatible SolidsNVaste - Any waste or solids which are of an organic 
chemical nature, are compressible, or are contaminated with waste constituents that 
cannot be adequately stabilized with the cement stabilization process. Elemental lead, 
such as lead shielding or flashing has the potential to cause treated waste to fail the NTS 
waste acceptance criteria, and is therefore incompatible with the process. Organic 
chemicals, such as solvents or petroleum fractions, are chemically incompatible with the 
cement stabilization process. 
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Shredded Solids - Size-reduced solids discharged from the bottom of the knife 
shredder. These solids will pass a 2-inch bar screen. 

Unshreddable Macro Solids - Any macro solids that are either too large or too hard to 
be shredded without risking damage to the shredder or its blades. 

Iv. KEFE RENCES 

A. Operations Manual - Wilson Brothers Knife Shredder 

V. PROCEDURE 

A. Transfe rofMa cro Solids to the Sorting Tab1 e 

As described in POP-2.3, macro solids are retained on the bar screen of the Screen 
Hopper. The Screen Operator separates the macro solids from any entrained waste 
solids on top of the screen, and then rakes the macro solids, off the bar screen and down 
an inclined chute between the Screen Hopper and the Sorting Table (See Figures 1 and 
2, attached). When debris arrives at the bottom of the chute, it will be the responsibility 
of the Sorting Table Operator. 

Performer 

Screen Operator 

Sorting Table 
Operator 

1. 

2. 

3. 

4. 

Action 

Wets down macro solids on the bar screen with a light water 
spray. Rakes wet macro solids from bar screen to discharge 
chute and down onto the sorting table. 

Informs the Sorting Table Operator, which Compatible 
Waste Group (CWG) Number the macro solids came from. 
Calls Sorting Table Operator's attention to each change from 
one CWG to the next. 

Provides the updated Operations Log Sheet to the Sorting 
Table Operator. 

Receives macro solids from the bar screen by way of an 
inclined chute. Receives Operations Log Sheet from the 
Screen Operator. 

' 
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Performer Action 

Sorting Table 
Operator (Cont’d) 

5 .  Records in the spaces provided in Section D of the 
Operations Log Sheet the date and time that macro solids 
from each waste CWG is transferred to the Sorting Table. 
Also records the original container ID number and the CWG 
Number. 

6. When debris from two separate CWGs is on the sorting table 
at the same time, uses a plastic fence to keep them separate. 
Ensures that all macro solids from a CWG poceeds through 
the sorting and shredding process as a group, with no waste 
from other CWGs becoming mixed in with the CWG being 
processed. 

B. SortiwofM acro Sol ids 

The Sorting Table Operator is responsible for sorting macro solids into the five 
categories described in Section 11 above, and for record keeping on the Operations Log 
Sheet for all activities associated with the sorting of macro solids. Of the five categories 
of macro solids, the only one that may proceed directly to the shredder for size 
reduction is the Process Compatible/Shreddable Macro Solids. These will be carried on 
a continuous belt conveyor and discharged into the feed hopper of the shredder. All , 

other categories of macro solids will be separated by the Sorting Table Operator and 
placed into marked and designated storage drum$. 

P e r f o w  Action 

Sorting Table 
Operator 

1. Rinses macro solids on the sorting table with potable water, 
and allows them to drain on the table. Rinse water gravity 
drains from the sorting table into a contaminated water 
settling drum. 

2. Using the 5 categories of macro solids described in Section 
II above, hand sorts macro solids and rakes each type of 
unshreddable or incompatible solid into the appropriate 
designated storage drum. 

3. Places process compatible/shreddable macro solids on a belt 
.conveyor discharging into the feed hopper of the shredder. 

4. Minimizes contact handling of macro solids by raking solids 
’ into the appropriate storage drums with a hand paddle. 
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Performer Action 

Sorting Table 
Operator (Cont ' d) 

5. Ensures that macro solids of one category are not put into a 
storage drum containing solids of a different category. 

6. Records the volume and description of process-compatible 
macro solids of the following types in the spaces provided in 
Section D of the Operations Log Sheet: 

Shreddable Macro Solids 
Unshreddable Macro Solids 

7. When a drum containing sorted process-incompatible solids 
have become full, guides the Lift Truck Operator in 
identifying and taking custody of the drum for removal to a 
designated location in the Lay Down Area (See Figure 1). 
These categories of incompatible solids include: 

Elemental Lead 
Potentially Hazardous Containers 

8. When the drum containing sorted process 
compatible/unsheddable debris is full, guides the Lift Truck 
Operator in identifying and taking custody of the drum for 
removal to a designated location in the Decanting and Curing 
Area (See Figure 1). 

Lift Truck Operator 9. Follows the guidance of the Sorting Table Operator and 
downstream process operators in moving macro solids 
storage drums to designated staging locations. 

. .  D. Discharging Shr edded Solids Into Mixing Drums 

Shredded solids will discharge from the bottom of the shredder by way of a discharge 
hopper into a single 55-gallon drum. The receiving drum can be either empty or 
previously filled to a specified freeboard level with screened and prepared waste. 
Procedures in this section are for the direct discharge of shredded solids into mixing 
drums that have been previously frlled with screened and prepared wastes. 

Perform er Action 

Shredder Operator 1. Guides the Lift Truck Operator in positioning a drum of 
screened and prepared waste underneath the shredder, so that 
shredded solids will discharge directly into the drum. Places 
the plastic drape inside the drum. (BOBS46 
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Performer 

Lift Truck Operator 

Shredder Operator 

Shredder Operator 

2.  

3. 

4. 

5 .  

6 .  

7. 

8. 

9. 

10. 

Action 

Under the direction of the Shredder Operator, grabs and 
transports each filled mixing drum and places it under the 
shredder discharge hopper. 

Ensures that the debris to be shredded and the waste drum 
which receives the shredded debris are from the same waste 
CWG. 

Turns on the shredder and the water mist spray (if necessary) 
immediately prior to feeding macro solids into the feed 
hopper of the shredder. Turns on the conveyor belt to feed 
solids into the shredder. 

Turns off the shredder and the water mist spray immediately 
after shredding of the batch has been completed. 

Removes the plastic drape, and guides the Lift Truck 
Operator in grabbing, lifting and removing the mixing drum 
from underneath the shredder. 

Checks the freeboard and hand removes shredded debris if 
insufficient freeboard remains for proper treatment in 
downstream processes. Distributes shredded debris amongst 
all of the mixing drums in a CWG in order to ensure that all 
mixing drums in the CWG have the appropriate freeboard 
level. 

Directs the Lift Truck Operator where to take the filled 
mixingdrums. 

Records in Section D of the Operations Log Sheet the 
volume of shredded debris added to the Mixing Drum. 
Notes on the Operations Log Sheet whether or not the 
material shredded was for reprocessing of WAC failed 
monoliths. 

Records the ending date and time of the shredding operation 
for each CWG processed. Indicates the destination of any 
unshreddable debris. 
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Performer Action 

Shredder Operator 11. Places the completed Operations Log Sheet back in the clear 
plastic envelope and attaches it to one of the mixing drums in 
the CWG that is being transported to the Perma-Fix Mixer 
location. 

Lift Truck Operator 12. Under the direction of the Shredder Operator, grabs and 
transports each filled mixing drum that has received 
shredded debris to the Perma-Fix Mixer location for 
treatment (See Figure 1). 

E. Dischawing Shr edded Debris Into Emptv Drums 

The procedures and operator responsibilities for discharging shredded debris into empty 
drums will be the same as listed in Section D above, except that an empty drum will be 
used instead of a drum that has been previously filled with screened and prepared waste. 

VI. ATTACHMENTS 

A. 

B. 

Figure 1 - Plant 6 Equipment Layout 

Figure 2 - Debris Sorting and Size Reduction 
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I PRETREATMENT STABILIZATION 

I. POLICY 

PES1 policy is to minimize the risk of personnel injury while efficiently performing 
chemical pretreatment of prepared waste or waste mixtures, prior to cement 
stabilization. The process goal of the pretreatment stabilization activity is to chemically 
precipitate all  toxic heavy metals and radionuclides so as to minimize their leachability 
from the f d  treated waste form. This proceduie establishes the guidance that PES1 ' 

operators and subcontractor personnel must use when performing chemical stabilization 
treatment using the Perma-Fix Mixer. 

II. DISCUSSION 

Chemical pretreatment stabilization by the Perma-Fix Process involves the precipitation 
of toxic heavy metals and radionuclides in a chemical form that has low solubility 
compared to that of the untreated waste. The steps of the chemical pretreatment and the 
reagents used will vary somewhat with waste types. For standard treatment, sodium 
sulfide stabilization will effectively precipitate all heavy metals, except for barium and 
hexavalent chromium. For wastes expected to contain high concentrations of these 
metals, pretreatment with ferrous sulfatc may be needed to reduce the leachability of 
these metals, before sodium sulfide is used for the f d  precipitation step. Each of 
these procedures are described below. 

Compatible Waste Group (CWG) - A group of waste containers assembled from a 
single waste category that exhibit similar waste characteristics and are amenable to the 
same stabilization methods and reagent recipe. The total waste volume of a CWG will 
be adjusted to fill one White Metal Box (WMB) after all compatible solids, reagents and 
hydration water have been added. 

Pretreatment Stabilization - A chemical reaction in which soluble metal ions are made 
essentially insoluble by a chemical precipitation reaction. 

' Stabilization Reagent - A chemical compound which reacts with metal ions to form an 
insoluble precipitate. Commonly used stabilization reagents include: ferrous sulfate and 
sodium sulfide. 
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Iv. 

V. 

pH - A measure of the relative acidic or basic nature of a water, sludge or waste. The 
pH scale extends from 0 to 14, with 7 being the neutral point (neither acid or base). A 
pH value between 0 and 7 is acidic with lower values indicating greater acidity. A pH 
value between 7 and 14 is basic with higher values indicating greater basicity. 

pH Control Reagents - Chemical compounds which are added to water, sludge or 
waste to adjust its pH either up or down. To decrease pH, an acidic reagent is used. To 
increase pH a basic reagent is used. Commonly used acidic reagents include: sulfuric 
acid, hydrochloric acid, and sodium bisulfite. Commonly used basic reagents include: 
sodium hydroxide, lime, and sodium carbonate. 

Sulfide Reaction End Point - The point of equivalency where enough sodium sulfide 
reagent has been added to exactly balance the sulfide demand exhibited by all of the 
precipitable metals in the waste. 

Lead Acetate Paper Test - A colorimetric test using lead acetate saturated paper test 
strips to detect when the sulfide reaction end point has been attained. The lead acetate 
reacts with free sulfide to produce a stain varying in color from beige to black 
depending on the concentration of free sulfide present. A' black color indicates a great 
excess of free sulfide, a beige to light brown color indicates only a slight excess of free 
sulfide. The test is performed after sodium sulfide has been added to the waste and 
completely dispersed and reacted with the waste mass. 

White Metal Box (WMB) - A DOT strong, tight container built to FERMCO/NTS 
specifications and painted white. Approximate dimensions are 7 ft. X 3 ft. x 2 ft., 
giving a useful storage capacity of 40 cubic feet. 

REFERENCES 

None 

PROCEDURE 
. .  . A. Jaad  and JAW-in of Waste for 

Mixing drums containing prepared waste or waste/solids mixtures are brought to the 
mix units by lift truck and placed under the propeller mixer. Figure 1 shows the 
locations of the mix units in Plant 6, and Figure 2 provides a process schematic of the 
pretreatment stabilization process. The mixing drums are gouped into Compatible 
Waste Groups (CWGs) that'contain from 4 to 5 mixing drums per CWG. The actual 

. . *  
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number of mixing dnuns in a CWG and the degree to which they are filled with 
waste/solids is dictated by the Design Recipe. Each CWG is treated as a group, and no 
mixing drums from other CWGs are processed by a mix unit until the previous CWG 
has been completed. 

The following procedures describe how each mixing drum is chemically pretreated prior 
to the addition of cement solidification reagents. 

Performer;. 

Lift Truck Operator 1. 

Action 

Transports mixing drums from a specific CWG from the 
Screening or Shredding Areas to the Mix Unit Location and 
stages them as directed by the Mix Unit Operator. 

2. 

Mix Unit Operator . 3. 

4. 

5 .  

Lift Truck Operator 6. 

7 .  

Transports shredded solids storage drums from the Shredder 
Area and places them with the prepared waste drums from the 
same CWG, or as directed by the Mix Unit Operator. 

Receives and stages 55-gallon drums from the Screening or 
Shredding Areas in CWGs which are properly sized to fit into 
a White Metal Box (WMB) after treatment. 

Logs in each waste container by recording the following 
information in the spaces provided in Section E of the 
Operations Log Sheet: 

Mixing Drum ID Number 
CWG Number 
Beginning Date and Time 
Initial Color and Texture of the Waste 

Guides the Lift Truck Operator in positioning each prepared ' 

waste drum one at a time underneath the mixer for treatment. 

Follows the guidance of the Mix Unit Operator in lifting each 
individual mixing drum and placing it under the mixer, and 
then in backing away from the mixer. 

Follows the guidance of the Mix Unit Operator in lifting each 
drum of shredded solids to a position near the mixer, and 
within arms reach of Mix Unit Operator, and then in backing 
away from the mixer. 
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Performer Action 

Mix Unit Operator 8. Ensures that al l  inking drums in a specific CWG have been 
treated before initiating log-in and loading of the next CWG 
underneath the mixer. 

B. Ch emical Stabilization of B arium and Hexavalent Chromim 

This procedure considers chemical reduction of chromium and sulfate precipitation of 
barium to be a pretreatment step which immediately precedes standard sodium sulfide 
stabilization. In some cases the chromium reduction/barium precipitation step takes 
place and then the waste is allowed to react and soak overnight before the sulfide 
stabilization takes place. 

Performer Action 

Mix Unit Operator 1. Using hydraulic controls, raises the mixer assembly high 
enough for the bottom of the impeller to clear the top of the 
mixingdnun. 

2. Manually swings the Mix Unit arm over the drum, and 
hydraulically lowers the impeller into the waste, taking care 
not to puncture the sides of the drum. . 

3. Using hydraulic controls drives the mixer in forward or 
reverse rotation at speeds up to 300 rpm to agitate the waste 
inside the mixing drum. 

4. Pivots the mixer support arm by hand, and uses the horizontal 
ram to move the mixer inside the mixing drum so as to ensure 
that all wastes and shredded solids in the drum are thoroughly 
mixed. 

5 .  Continues mixing until all lumps or irregularities inside the 
drum have been broken up and homogenized. 

6. Using the methods described in POP-2.10, tests every mixing 
drum for pH and records the initiai pH reading in the space 
provided in Section E of the Operations Log Sheet. 

7. If pH is above 7, adds sodium bisulfite until pH tests show 
less than 7. Records the corrected pH and the name, concen- 

' tration and amount of pH adjustment reagent added in the 
spaces provided in Section E - 1 of the Operations Log Sheet. 
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Performer Action 

Mix Unit Operator 
(Cont’d) 

8. Records the start time of Pretreatment Stabilization mixing 
(Barium/Chromium Stabilization Step) in the space provided 
in Section E - 1 of the Operations Log Sheet. 

9. After waste color, consistency and texture are uniform 
throughout the mixing drum, adds the prescribed amount 
(See the Design Recipe Notice posted at each work station) 
of ferrous sulfate and mixes thoroughly. 

W: At this point, the design treatment recipe may require 
that the waste be reacted overnight, before proceeding with 
sulfide stabilization. If so removes the mixer from the drum 
and moves the drum to the Soaking Area (See Figure 1). 

If overnight soaking is not required, proceeds directly to step 
12 below. 

Mix Unit Operator 
(Continued) 

10. When ferrous sulfate miXing is complete, records the 
ending date and time in Section E-1 of the Operations Log 
Sheet. Also records the ending pH, and the amount and 
strength of the ferrous sulfate reagent added. 

11. Proceeds to Step C below. 

C. g H A  diustmeN 

Bench-scale tests have shown the production of hydrogen sulfide gas from sodium 
sulfide treatment of wastes to be insignifcant as long as the pH of the waste is over 
7.0. For purposes of ensuring a factor of safety, pH will be adjusted to at least 9.0 
before sodium sulfide treatment begins. For wastes that have been demonstrated 
during the bench scale tests to release ammonia during the solidification treatment 
step, pH will be adjusted to 12.0 or higher, and these wastes will be allowed to 
soak overnight before further processing. The following are procedures for 
adjusting pH. 

Performet Action 

Mix Unit Operator 1. Using hydraulic controls, drives the mixer in forward or 
reverse rotation at speeds up to 300 rpm to agitate the waste 
inside the mixing drum. 
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Mix Unit Operator 
(Cont ’ d) 

2. Using the methods described in POP-2.10, tests every 
mixing drum for pH and records the initial pH reading on 
the Operations Log Sheet. 

3. If pH is below the value prescribed in the design recipe (9.0 
or 12.0), adds sodium hydroxide or lime until pH tests show 
a pH equal to or greater than the value prescribed. Records 
the starting and ending pH in the spaces provided in Section 
E - 2 of the Operations Log Sheet. 

4. If the design recipe calls for soaking the waste in the drum 
overnight, removes the mixer from the drum and moves the 
drum to a designated staging area. If overnight soaking is 
not required, proceeds directly to step 5 below. 

5. When pH adjustment is complete, records the ending date 
and time in Section E - 2 of the Operations Log Sheet. Also 
records the name and amount of alkaline reagent used for the 
pH adjustment. 

6. . Proceeds to Step D below. 

D. Standard Treatmen t with Sodium S ulfide 

Standard treatment of mixed wastes with sodium sulfide while mixing with the Perma- 
Fix Mixer is described as follows. The Mix Unit Operator is responsible for 
compliance with this procedure. 

Performer Action 

Mix Unit Operator 1. Logs in each waste container by recording the following 
information in Section E - 3 of the Operations Log Sheet: 

Mixing Dnun ID Number 
Group Number 
Beginning Date and Time 
Initial Color and Texture of the Waste 

2. Using the methods described in POP-2.10, tests every 
mixing drum for pH and records the initial pH reading in the 
space provided in Section E - 3 of the Operations Log Sheet. 
If pH is below the value required by the design recipe, goes 
back to Section C above, to adjust pH. 
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Performer Action 

Mix Unit Operator 
(Cont ' d) 

3. Using hydraulic controls, raises'the mixer assembly high 
enough for the bottom of the impeller to clear the top of the 
mixing drum. 

4. Manually swings the Mix Unit arm over the drum, and 
hydraulically lowers the impeller into the waste, taking care 
not to puncture the sides of the drum, and then proceeds with 
mixing of the drum. 

5 .  Using hydraulic controls drives the mixer in forward or 
reverse rotation at speeds up to 300 rpm to agitate the waste 
inside the mixing drum. 

6. Pivots the mixer support arm by hand, and uses the 
horizontal ram to move the mixer inside the mixing drum so 
as to ensure that all wastes and shredded solids in the drum 
are thoroughly mixed. 

7. Continues mixing until all lumps or irregularities inside the 
drum have been broken up and homogenized. 

8. Adds the initial dose of sodium sulfide to the drum (See 
Design Recipe Notice posted at the work station) and mixes 
thoroughly, observing color and texture of the waste to make 
sure that all sulfide has been thoroughly dispersed and 
reacted with the waste. Mixing time will be for at least one 
minute after color and texture appear homogeneous. 

&&: For dry wastes, the sulfide may be added before step 
1 above. The moisture of the sodium sulfide solution may 
be needed to slurry the waste. For wet wastes, the sodium 
sulfide may be added in the dry flake form. 

9. After waste color and texture are uniform throughout the 
mixing drum, performs lead-acetate paper test as described 
in POP-2.10 to evaluate for the sulfide reaction end point. 
The end point is reached when the Color Intensity Value 
(CIV) of the paper strip matches the comparison chart 
between 6 and 10 on the CIV scale. 
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Perform er 

Mix Unit Operator 
(Cont’d) 

10. If the CIV is less than 6, repeats steps 7 and 8 with small 
incremental doses of additional sodium sulfide until the CIV 
is 6 or above. 

11. When mixing is complete and the CIV is within the control 
range, stops mixing operations, and records the ending date 
and time in the spaces provided in Section E - 3 of the 
Operations Log Sheet. Also records the waste color after 
mixing on the Operations Log Sheet. 

E. Removal of Mixing Drum 

Although in most operating scenarios solidification treatment by POP-2.6 will proceed 
immediately after the completion of pretreatment stabilization by this procedure, it may 
be necessary to remove the mixing drum from underneath the mixer and move it to a 
staging area. This procedure describes the steps in removing the mixing drum from the 
Mix Unit. 

,l?&mux Action 

Mix Unit Operator 1. Hydraulically raises the mixer until the bottom of the mixer 
shaft clears the top of the mixing drum. 

2. Uses a spatula to scrape adhering waste from the shaft and 
blades of the mixer, allowing the waste to fall back into the 
drum. 

3. Manually pivots the mixer away from the mixing drum and 
guides the Lift Truck Operator in grabbing, lifting, removing 
the mixing drum and staging it in a designated area. 

Lift Truck Operator 4. Follows the guidance of the Mix Unit Operator in grabbing 
and removing the mixing drum from underneath the mixer. 

5 .  Transports the mixing drum to a designated stagipg area and 
places the drum together with the other mixing drums of that 
same waste CWG. 



VI. - 
A. 

B. 

Figure 1 - Plant 6 Equipment Layout 

Figure 2 - Pretreatment Stabilization 
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SOLIDIFICATION TREATMENT 

I. POLICY 

PESI policy is to minimize the risk of personnel injury while efficiently performing 
pozzolan treatment of waste or wasteholids mixtures, to solidify them for off-site 
disposal. The process goal of the solidification treatment activity is to produce a treated 
waste that will absorb and chemically bind all free water, and provide a solid monolith 
inside a disposal container. This procedure establishes the guidance that PESI operators 
and subcontractor personnel must use when performing solidification treatment with 
pozzolanic reagents using the Perma-Fix Mixer. 

II. DISCIJSS ION 

Solidification treatment by the Perma-Fix Process involves the addition of pozzolans in 
accordance with a design recipe established through bench-scale recipe development 
tests. The design recipe is specific to the waste being treated, and cannot be used for 
other types of waste unless it has been proven to be effective for those wastes by bench- 
scale evaluations. The design recipe establishes the minimum dosage for each pozzolan 
and the performance specifications that the treated waste should meet. A Design Recipe 
Notice is posted at each Mix Unit Location to guide the operators in consistent 
application of the design recipe to wastes fitting the known waste profile. At the 
operator's discretion, additional pozzolans can be added to ensure that the performance 
specifications are met or exceeded. 

III. D E F "  IONS 

Compatible Waste Group (CWG) - A group of waste containers assembled from a 
single waste category that exhibit similar waste characteristics and are amenable to the 
same stabilization methods and reagent recipe. The total waste volume of a CWG will 
be adjusted to fill one White Metal Box (WMB) after all compatible soiids, reagents and 
hydration water have been added. 

Design Recipe - Prescribed dosages of one or more Pozzolans that have been shown by 
bench-scale testing to be effective in solidifying wastes having a specific waste profile. 

Design Recipe Notice - An easy to read notice which is posted at each operator 
location, to communicate the currently applicable design recipe, raw waste profile and 
performance specifications to the operators. 

QOB56d 
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Performance Specifications - A set of chemical and physical criteria which comprise 
minimum performance expectations for successful treatment of wastes fitting the raw 
waste profile using the design recipe. 

Pozzolan - A solidifhion reagent that reacts with water and the waste matrix to cause 
crystallization of the Pozzoladwaste mixture into a dry solid. Typical pozzolans 
include Portland Cement (Type I or II), Class C Fly Ash, Cement Kiln Dust, or a 
combination. 

Raw Waste Profde - A physical description of a waste category that is used to evaluate 
incoming waste batches for applicability of the design recipe. 

White Metal Box (WMB) - A DOT strong, tight container built to FERMCO/NTS 
specifications and painted white. Approximate dimensions are 7 ft. X 3 ft. X 2 ft., 
giving a useful storage capacity of 40 cubic feet. 

N. pEFE RENCES 

None 

V. PROCEDURE 

A. Loa ding and Lm-in of Waste for Treatm e a  

In most cases, solidification treatment with the design recipe will proceed immediately 
after the completion of the Pretreatment Stabilization Step; before the mixing drum is 
moved. In cases where chemically stabilized wastes must be allowed to soak overnight, 
it will be necessary for each mixing drum to be brought back from the soaking area, and 
placed under the mixer again. The following procedure governs the return of wastes 
from soaking or staging areas for additional treatment. Figure 1 shows the equipment 
layout of the processing area in the Plant 6 Building. Figure 2 is a schematic diagram 
of the solidification treatment process. 

Performer Action 

Lift Truck Operator 1. Transports mixing drums from a specific Compatible Waste 
Group (CWG) from the Soaking Area or Staging Area to the 
Mix Unit Location and stages them as directed by the Mix 
Unit Operator. 

2. Transports shredded solids drums from the Shredder Area 
and stages them with prepared waste drums from the same 
CWG, or as directed by the Mix Unit Operator. 
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Performer L?aiQ€l 

Mix Unit Operator 3. Receives individual mixing drums from the Soaking Area, in 
CWGs, ensuring that the appropriate Operations Log Sheet 
accompanies the waste. 

4. Receives shredded debris drums from the Lift Truck 
Operator and stages them with the mixing drums from the 
same CWG. 

5 .  Logs in each waste container by recording the following 
information in the spaces provide in Section F of the 
Operations Log Sheet: 

, 

Mixing Drum ID Number 
CWG Number 
Beginning Date and Time 
Initial Color and Texture of the Waste 

6 .  Guides the Fork-Lift Driver in positioning each prepared 
waste drum one at a time underneath the mixer for 
treatment. 

Lift Truck Operator 7. Follows the guidance of the Mix Unit Operator in lifting 
each individual mixing drum and placing it under the mixer, 
and then in backing away from the mixer. 

8. Follows the guidance of the Mix Unit Operator in lifting 
each drum of shredded solids to a position near the mixer, 
and within arms reach of Mix Unit Operator, and then in 
backing away from the mixer. 

Mix Unit Operator 9. Ensures that all mixing drums in a specific CWG have been 
treated before initiating log-in and loading of the next CWG 
underneath the mixer. 

B. Solidification Tr eatment AccordinP to th e Desm R ecme 

Solidification Treatment will be performed according to a design recipe established by 
bench-scale testing of samples of the specific waste to be treated. The design recipe 
includes the minimum dosage established for each pozzolanic reagent, and the 
performance criteria that the treated waste should exhibit after treatment. This 
information and the raw waste profile are communicated to the operators by posting a 
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Design Recipe Notice at each work station. The procedures associated with 
solidification treatment and design recipe compliance are as follows. 

. .  
Performer: Action 

Process Supervisor 1. Produces an easily readable Design Recipe Notice (See 
Figure 3 for format) and posts this notice at each Mix Unit 
location. The design recipe portion of this notice must 
include the following information: 

a. The minimum dosages for each pozzolan included in the 
design recipe. 

b . The headspace requirement for reagent displacement. 

c. The amount of shredded solids that may be added by 
hand. 

d. The minimum mixing time required for blending 
of pozzolans with the waste matrix. 

e. Applicable performance specifications for properly 
treated waste at the time mixing ends. These 
specifications include: 

Acceptable Range for Slump Test 
Acceptable Range for Specific Gravity 

2. Performs spot checks of mixer operations to ensure that the 
design recipe is followed as a minimum, and applicable 
performance specifications are met or exceeded. 

Mix Unit Operator ' 3. Using hydraulic controls, raises the mixer assembly high 
enough for the bottom of the impeller to clear the top of the 
miXing drum. 

4. Manually swings the Mix Unit arm over the drum, and 
hydraulically lowers the impeller into the waste, taking care 
not to puncture the sides of the drum, and then proceeds with 
mixing of the drum. 

5 .  Using hydraulic controls drives the mixer in forward or 
reverse rotation at speeds up to 300 rpm to agitate the waste 
inside the mixing drum. 
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Mix Unit Opertor 6. Pivots the mixer support arm by hand, and uses the 
horizontal ram to move the mixer inside the mixing drum so 
as to ensure that all wastes and solids in the drum are 
thoroughly mixed. 

. (Cont’d) 

7. Continues miXing until all  lumps or irregularities inside the 
drum have been broken up and homogenized. 

8. Adds the initial doses of each pozzolanic reagent specified in 
the design recipe to the drum and mixes thoroughly, 
observing color and texture of the waste to make sure that all 
pozzolans have been thoroughly dispersed and reacted with 
the waste. Mixing time will be as specified in the design 
recipe. 

9. For at least the first mixing drum out of each CWG, 
performs spot checks of pH, and slump of a sample of the 
waste taken from the mixing drum. Records pH and slump 
test results, and observations of color and texture in the 
spaces provided in Section F of the Operations Log Sheet. 

10. If the pH or slump test results or the observations of color or 
texture do not conform to the acceptable range for these 
performance specifications, adds more pozzolans as 
necessary to bring the results into the acceptable range. 
Treats and retests as necessary to achieve the acceptable 
range, recording each set of test results and observations in 
the spaces provided in Section F of the Operations Log 
Sheet. 

11. If waste consistently requires more pozzolans in order to 
meet the performance specifications, notifies the Process 
Supervisor that an adjustment of the design recipe may be 
needed. 

12. When mixing is complete and the performance specifications 
have been met or exceeded, stops mixing operations, and 
records the ending date and time in the spaces provided in 
Section F of the Operations Log Sheet. Also records the 
waste color and texture after mixing. 
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C. 

At the conclusion of solidification treatment, the mixing drum will be removed from 
underneath the mixer and taken to the Decanting and Curing Area. This procedure 
describes the steps in removing the mixing drum from the Mix Unit. 

Removal of Mixing DN m 

Performer Action 

Mix Unit Operator 1. Hydraulically raises the mixer until the bottQm of the mixer 
shaft clears the top of the mixing drum. 

2. Uses a spatula to scrape adhering waste from the shaft and 
blades of the mixer, allowing the waste to fall back into the 
drum. 

3. Manually pivots the mixer away from the mixing drum and 
guides the Lift Truck Operator in grabbing, lifting, removing 
the mixing drum and staging it in a designated area. 

Lift Truck Operator 4. Follows the guidance of the Mix Unit Operator in grabbing 
and removing the mixing drum from underneath the mixer. 

5. Transports the mixing drum to the Decanting and Curing 
Area and follows the guidance of the Decant Operator in 
dumping the contents of the mixing drum into a White Metal 
Box for curing and eventual disposal. 

VI. ATTACHMENTS 

A. 

B. 

C. 

Figure 1 - Plant 6 Equipment Layout 

Figure 2 - Solidification Treatment 

Figure 3 - Design Recipe Notice 
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Figure 3 

Design Recipe Notice 
Waste Category Designation 

Posting Date Posting Time 

Raw Waste Profde Prescribed Dosages 

Color 1. Adjust pH to 9 

Texture with . 
Free Water 2. Stabilize Barium & Chromium 
Content with Gallons of % 

Ferrous Sulfate, Mix min. 

Macro Solids 3. Adjust pH to 9 

with . 
4. AllowtoSoak hrS. 

PH 

Freeboard inches. Gallons of % 
5. Stabilize all metals with 

Sodium SNide, Mix min. 

6. Add solidification reagent 
lbs/gallons of Type - 

Portland Cement, Mix min. 

PERFORMANCE SPECIFICATIONS 

Final Color of Treated Waste 

Final Texture of Treated Waste 

. 
0 

Lead Acetate Test Color Intensity Value, minimum (CIV). 

Slump Test Value, maximum (inches). 
minimum (inches). 01C)B:G 
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DECANTING, SAMPLING, CURING AND RECLAIM 

I. 

II. 

rn. 

w. 

POLICY 

PESI policy is to minimize the risk of personnel injury while efficiently' sampling and 
decanting treated waste into final shipping containers (whlte Metal Boxes), for setting, 
curing and eventual disposal in the container. This procedure establishes the guidance 
that PESI operators and subcontractor personnel must use when performing decanting, 
sampling and curing of treated wastes. 

DISCUSS ION 

After solidification treatment has been completed according the the Design Recipe and 
the Performance'Criteria, it is completely stabilized and only needs to be placed in its 
final container to set and cure. This will be done by transporting each mixing drum by 
fork-lift from the Mix Unit location to the Decanting and Curing Area, where a grab 
sample will be collected. Then the drum rotator attachment will be used to rotate the 
drum, dumping the contents into a specific White Metal Box. 

DEFINITIONS 

White Metal Box - A DOT strong, tight container built to FERMCO/NTS 
specifications and painted white. 

Grab Sample - A sample collected from a Mixing Drum, which is representative of the 
treated waste contained within that drum. 

Composite Sample - A single sample made up of combined grab samples, that is 
representative of the combined wastes h a single White Metal Box. 

REFERENCES 

None 
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V. PROCE DURE 

A. Waste SamplinP Prior to Decanting 

The following procedure governs the sampling of treated waste immediately prior to the 
decanting of each mixing drum into the White Metal Box. 

Action Performer 

Decant Operator 1. Receives individual mixing drums from the Mix Unit 
Locations. 

2. Along with the first mixing drum of each waste Group 
delivered to the Decanting and Curing Area, receives from 
the Fork-Lift Driver the last page of the Operations Log 
Sheet. 

Fork-Lift Operator 3. Receives from the Mix Unit Operator the last page of the 
Operations Log Sheet and records on it the Mixing Drum ID 
Number and the Group Number, in the same order in which 
they appear on the previous page of the Cperations Log 
Sheet. Delivers the last page of the Operations Log Sheet 
along with the first Mixing Drum of the waste Group to the 
Decant Operator. 

4. Transports completely treated mixing drums from a specific 
waste Group from the Mix Unit Location to the Decanting 
and Curing Area. 

Decant Operator 5. Observes the Mixing D m  ID Number, and the Group 
Number on the mixing drum and on the Operations Log 
Sheet. Records the date and time that the waste enters his 
custody. 

6. Using a trowel and three labeled, standard plastic sample 
containers, collects three 8-cubic inch grab samples from the 
top of each mixing drum, immediately before the waste is 
decanted into a White Metal Box. 

. 

Fork-Lift Operator 7 .  Assists the Decant Operator in sampling each mixing drum 
before it is decanted into the White Metal Box. 
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Performer Action 

Decant Operator 8. Record on each sample container label and the Operations 
Log Sheet the Mixing Drum ID Number, the waste Group 
Number, the White Metal Box ID Number, and a unique 
Sample Identification Number. 

9. Combines one 8-cubic inch grab sample, from each mixing 
drum decanted into a certain White Metal Box, into one 
composite sample of approximately 40 cubic inches volume 
that is representative of the waste contained in the White 
Metal Box. 

10. Completes a Chain-of-Custody Form for each White Metal 
Box filled, that identifies all of the Grab and composite 
samples associated with that White Metal Box. 

11. Places these samples and the completed Chain of Custody 
Form in a locking storage cabinet in the Decanting Area, 
until the samples and the waste in the White Metal Box have 
set (up to 48 hours). 

12. After the samples have completely set, each 40 cubic inch 
composite sample (per white metal box) and one 8-cubic inch 
grab sample (per mixing drum) and their Chain of Custody 
Forms will be transferred to the custody of a designated 
FERMCO sampling representative, who will transport these 
samples to a project sample archive maintained by 
FERMCO. 

13. After the samples have completely set, one 8-cubic inch grab 
sample from each mixing drum will be retained in a locked 
sample archive cabinet in the project area. 

14. For every 50th mixing drum to be delivered to the Decanting 
and Curing area, the project archive grab sample will be 
provided to FERMCO for quick turnaround feedback testing. 
These samples will be analyzed immediately after setting to 
provide timely process feedback. 
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.-. 

B. Decanting of Treated Waste into White Metal Boxes and Sinkin? of Debris 

Performer 

Decant Operator 

Fork-Lift Operator 

Decant Operator 
i 

Fork-Lift Operator 

Decant Operator 

1. 

2. 

3. 

4. 

. .  

5.. 

6 .  

7 .  

8. 

Action 

Lines the White Metal Box with a plastic bag so that the 
monolith will easily release from the White Metal Box if it 
must be removed for reprocessing at a later date. 

Directs the Fork-lift operator to the proper 'White Metal Box 
and guides him in positioning the mixing drum over the 
White Metal Box. 

Follows the guidance of the Decant Operator in lifting and 
dumping each mixing drum from a specific waste Group into 
the same White Metal Box. 

Observes and assists during the decanting of waste, and if 
necessary, scrapes the inside of the mixing drum with a 
paddle to remove adhering waste from the interior of the 
drum. 

Guides the fork-lift operator as he backs out of the Decanting 
and Curing Area, so as to avoid collisiors between the fork- 
lift and other White Metal Boxes. 

With the help of the Fork-Lift Driver lifts and places any 
oversize unshreddable debris associated with a waste Group 
into the waste in the White Metal Box before the waste sets. 

Provides assistance to the Decant Operator in lifting and 
placing oversize unshreddable debris into the waste in the 
White Metal Box before the waste sets. 

Records on the Operations Log Sheet the date and time of 
decanting for each mixing drum decanted. Also records a 
description of any oversize unshreddable debris sunk into the 
waste in the White Metal Box. 
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At the beginning and end of each operating day, waste h the Decanting and Curing 
Area will be inspected by the Decant Operator, to evaluate the success of the 
solidification treatment. This procedure provides guidance to the Decant Operator in 
performing and documenting these inspections. 

Performer 

Decant Operator 1 .  

2. 

3. 
. .  

4. 

At the beginning and end of each operating shift, inspects all 
waste that has been decanted, to assess whether set and cure 
are proceeding satisfactorily. 

At the beginning and end of each operating shift, inspects all 
waste samples still in his custody, to assess whether set and 
cure are proceeding satisfactorily. 

After 24 and 48 hours (if necessary) evaluates the physical 
condition of the wastes in the White Metal Boxes to 
determine whether reclaim and reprocessing of treated waste 
is needed. 

Records all observations on the Operations Log Sheet. 
Indicates on the Operations Log Sheet (Yes/No) whether the 
waste has failed to set, or is affected by the failure of a 
TCLP feedback analysis. 

D. 

In the event that the waste in a White Metal Box fails to set and cure within a reasonable 
amount of time (48 hours), more pozzolans will be added and mixed directly in the 
white metal box, using electric powered M-inch drive right angle drills and 24 inch long 
mud paddle attachments. 

Additional Treatment of Waste That Fails to Set 

Performer Action 

Decant Operator & 
Helpers 

1. Bails waste from the white metal box into a 55-gallon drum 
to create space for more reagent. 

2. Uses one or more M-inch drive right angle drills and 24 inch 
long mud paddle attachments to agitate waste. 
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Performer Action 

Decant Operator & 
Helpers 

3. Adds additional doses of the prescribed pozzolans while 
mixing, until slump test result indicates enough pozzolans 
have been added. 

Decant Operator 4. Records the date and time of treatment and amount of 
additional pozzolan added. 

E. Reclaim of Solidified Waste that Fails TCLP Testing 

n the event that the waste in a White Metal Box is affected by the failure of a TCLP 
feedback analysis, the waste will have to be removed from the White Metal Box, and 
sent back to the shredder for size reduction. Then the shredded monolith materials will 
be repackaged in mixing drums as described in POP-2.4 and sent back through the 
treatment process again. This procedure describes how monolith materials will be 
removed from the White Metal Box. 

Perform er 

Decant Operator 
& Helpers 

Fork-Lift Operator 

Decant Operator 
& Helpers 

Decant Operator 

1. 

2. 

3.  

4. 

5 .  

6 .  

Action 

Use jack hammer as necessary to breakup monolith inside 
the White Metal Box. 

Guides the Fork-lift Operator in turning the White metal Box 
over on its top to release the monolith 

Follows the guidance of the Decant Operator in overturning 
the white metal box. 

Using shovels, hand load the waste into 55-gallon drums for 
return to the Shredder. 

Records the reclaim drum ID numbers on the old Operations 
Log Sheet, and prepares a new Operations Log Sheet giving 
the reclaimed waste a new waste Group Number. 

Interfaces with the Shredder Operator and the Process 
Supervisor to arrange retreatinent of the waste. Provides the 
reclaim dnuns and the new Operations Log Sheet to the 
Fork-lift Operator. 



Performer Action 

Fork-Lift Operator 7. Receives from the Decant Operator the filled reclaim drums 
and the Operations Log Sheet and transports these to the 
Shredder Operator. 

VI. ATTACHMENTS 

None 

, 
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INSPECTIONS AND TESTS 

PES1 policy is to perform necessary inspections and tests of the wastes undergoing 
treatment in order to ensure that Performance Specifications associated with the Design 
Recipe are met or exceeded. In keeping with this policy, all Perma-Fix Team members 
assigned to any task of this project are to perform inspections, observations and tests as 
prescribed in the Design Recipe, by methods set forth in the applicable POPS, and 
record the results on the Operations Log Sheet, as described in POP-2.15. These 
procedures provide guidance as to methods to be used in performing specified 
inspections and tests, and are to be used by all Perma-Fix Team personnel throughout 
the conduct of this project. 

11. DISCUSS ION 

In order to properly control the treatment process, some real-time testing is required to 
measure conformance to the Design Recipe and the Performance Specifications. Then 
process control actions are taken, as necessary, to bring the measured parameter into 
conformance. This procedure contains instructions for performance of the following 
inspections, observations and tests: 

Measurement of Slump (ASTM-C-143-78) 

Observations of Color and Texture of Waste 
Measurement of pH (Indicator Paper Method) 
Measurement of pH (Instrumental Method) 
Measurement of Lower Explosive Limit (LEL) 
Testing for Sulfide End Point (Lead-Acetate Paper Test) 

Measurement of Grout Hardness (Pocket Penetrometer Method) 

Manufacturers instructions are provided'for the tests which involve use of vendor- 
supplied equipment, testers, or reagents. 

III. DEFINITIONS 

Color - A description of the color of the waste in comparison to established color 
descriptions over the range from white to black. 

OOOS7d 
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Texture - A description of the waste in comparison to established texture descriptions 
over the range from fine grain to coarse. 

pH Indicator Paper - A vendor-supplied chemically treated paper test strip which 
changes color over the pH range from 0.0 to 14.0 and is evaluated based on a color 
comparison chart with color patches at intervals of 1 pH unit. 

Calibration - A procedure by which the output value of a measuring instrument is 
adjusted to match the value of a known standard. 

Lower Explosive Limit - An instrumental measurement method to detect potentially 
explosive air/fuel mixtures. Read out is in percent. 

Sulfide End Point - The point in time, when all chemical demand of the waste for the 
sodium sulfide reagent has been satisfied. The end point is identified using the lead 
acetate colorimetric test, which detects the presence of an unreacted residual of free 
sulfide. in the waste. 

Lead Acetate Indicator Paper - A vendor-supplied, or Perma-Fix prepared paper test 
strip impregnated with lead acetate, which changes color in the range from white to 
black, with color intensity being proportidnal to the concentration of fee sulfide 
residual. 

Slump - A measure of the cohesiveness of a portland cement or waste/grout mixture. A 
standard test kit (ASTM-C-143-78) is used to perform this test. Slump is a method by 
which the likelihood of successful setting and curing of a grout can be measured and 
predicted. 

Pocket Penetrometer - A vendor-supplied device which was designed to measure the 
hardness of soil, but which also can be used to measure the compressive strength of a 
waste/grout monolith. This device provides a reading of compressive strength in 
pounds per square inch (psi). 

IV. REFERENCES 

Vendor-supplied, manufacturers operating instructions are attached to this procedure and 
referenced specifically in the following procedures. 
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.A. Observations of Color and Texture of Waste 

Any operator who is required to perform color and texture evaluations by either a POP 
or by the information requirements of the Operations Log Sheet, shall use the following 
ranges to report color or texture. 

Performer Actions 

Any Operator 1. Performs a color evaluation based upon the following color 
ranges established for this project. Records the code for the 
color of the waste on the Operations Log Sheet. 

. .  

W 
LT 
MT 
DT 
LB 
MB 
DB 
LG 
MG 
DG 
B 

White 
Light Tan 
Medium Tan 
Dark Tan 
Light Brown 
Medium Brown 
Dark Brown 
Light Gray 
Medium Gray 
Dark Gray 
Black 

2. Performs a texture evaluation based upon the following 
texture ranges established for this project. Records the code 
for the texture of the waste on the Operations Log Sheet. 

T 
Ch 
C 
s t c  
Sac 
FS 
MS 
cs 
FG 
MG 
CG 

Like Talcum Powder 
Like Chalk 
Like Clay 
Like Silty Clay 
Like Sandy Clay 
Like Fine Sand 
Like Medium Sand 
Like Coarse Sand 
Like Fine Gravel 
Like Medium Gravel 
Like Coarse Gravel 
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B., Measurement of DH (Indicator Paper Method) 

Any operator who is required to perform pH measurement on the waste by either a 
POP or by the information requirements of the Operations Log Sheet, shall use the 
following method for measurement of pH using color indicator paper. This method 
shall be the primary method of pH measurement, due to its simplicity, and direct 
response. 

Performer Actions 

Any Operator 1. Performs a pH measurement using vendor-supplied color 
indicator paper to directly measure the pH according the 
color produced when the paper is exposed to the waste. 

2. Compares the exposed pH paper strip to the color 
comparison patches on the outside of the dispenser, and 
records the pH to the nearest half unit on the Operations Log 
Sheet. 

C. Measurement of D - H (Instrumental Method) 

If it should become necessary to perfom pH measurements by instrumental 
measurements, Perma-Fix personnel will use the instrument manufacturer's instructions 
to calibrate the meter across the full pH range, accounting for temperature, and using 
standard pH buffer solutions of 3.0, 7.0 and 12.0. 

Performer; Actions 

Any Operator 1. Using a calibrated pH meter, measures the pH of the waste 
by a digital or analog readout on the output indicator of the 
meter, as follow: 

a. Collects a sample of the waste and inserts the pH probe 
and temperature probe into the waste and first reads 
temperature, waiting until the reading stabilizes. 

Note: If the waste is too thick to produce a steady meter 
reading, the waste can be diluted with deionized or 
distilled water until it is fluid enough to be produce a 
steady reading. Use only as much water as is needed to 
promote agitation. 
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Performer 

Any Operator 
(Continued) 

Action 

b. Sets the-meter to the Temperature Mode. Using the 
temperature setting knob on the instrument, resets the 
temperature of the meter to the measured temperature. 

c. Switches the meter to pH Mode, and measures pH, waiting 
until the meter reading stabilizes. Records the pH result in 
the appropriate location on the Operations Log Sheet. 

2. Returns the waste sample to the batch from which it came, and 
rinses the probes clean with deionized water. Stores probes in 
a cup of deionized water until another measurement is to be 
made. 

D. Measurement of Lower Explosive Limit (LEL) 

Whenever it is necessary to check for explosive aidfuel mixtures in a punched container 
at the Deheading and Inspection Station, or anywhere else in the project work area, it 
will be done with a manufacturer-calibrated Scott Alert Model S108, or equivalent 
meter. This type of meter provides a digital reading in percent of the Lower Explosive 
Limit. This meter produces an audible alarm when the LEL reading is over a preset 
limit. The operator will follow the instructions in the manufacturer-supplied manual 
when performing this measurement. Attachment A to this procedure is the manual for 
the Scott Alert Model S108 meter. 

E. Measurement of Oxyeen Concentration (% 0,) 
I 

We do not anticipate that measurements to detect oxygen deficiency will be required 
during this project, because we anticipate no situations requiring confined space entry. 
However if an oxygen deficiency check, it will be performed with the Scott Alert Model 
S108, or an equivalent unit, by following the manufacturer's instructions in the manual 
(Attachment A). 

F. @pm H,S) 

Because sodium sulfide will be used as a treatment reagent during the project, it will be 
necessary to periodically check for hydrogen sulfide gas in the work area. Bench-scale 
tests may have shown that hydrogen sulfide gas in the air space immediately above the 
treated waste does not have more than 1 ppm H,S. In performing spot checks for 
hydrogen sulfide the Scott Alert Model S108 meter, or an equivalent unit, will be used, 
by following the manufacturer's instructions in the manual (Attachment A). 
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G. Testing for Sulfide End Point (Lead-Acetate Paper Test) 

Testing for the end of the sulfide reaction will be performed by the Mix Unit operators, 
and a satisfactory result must be achieved, before the operator may proceed to the next 
step of the treatment. The following steps apply to the use of lead acetate paper strips to 
test for the sulfide reaction end point. 

Performer Actions 

Mix Unit Operator 1. Performs a lead acetate paper test by exposing a strip of lead 
acetate paper to the waste and observing the intensity of the 
brown-black color produced by the free sulfide residual. 

2. Compares the exposed lead acetate paper strip to the color 
comparison chart included with this procedure as Attachment 
B. This chart will be posted at each Mix Unit Location, 
within easy view of the operator. Records the Color Intensity 
Value (CIV) on the Operations Log Sheet. 

H. Measurement of Slump (ASTM-C- 143-78) 

Measurements of slump by the ASTM-C-143-78 method will be performed on at least 
one sample of treated waste from each Waste Group, and it should be done on the first 
Mixing Drum treated from each Waste Group. The measurement will be performed 
using a standard cone slump test kit. 

Perform er 

Mix Unit Operator 1. 

2. 

3. 

Actions 

Performs a slump test by following the instructions included 
with this procedure as Attachment C. Records the measure- 
ment in inches in the place indicated in Section F of the 
Operations Log Sheet. 

When the test is complete, returns the grout used during the 
test, and any grout was not used to the Mixing Drum being 
treated. 

By wiping with paper towels and rinsing with potable water, 
cleans the cone, pan and rod for use in the next slump test. At 
the end of each operating day, wipes all components of the test 
kit dry to ensure that they do not corrode overnight. 
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Performer Actions 

Mix Unit Operator 
(Cont’d) 

4. Places used wipes in the drum from which the waste came, for 
codisposal with the treated waste. 

I. Measurement of Grout Hardness (Pocket Penetrometer Method) 

When measuremenu of grout hardness are required, they will be performed using a 
Pocket Penetrometer (Soiltest, Inc. Model CT-421A or equivalent). This method will be 
an effective means of evaluating setting and curing of treated waste in the Decanting and 
Curing Area. I 

Performer Actions 

Decant Operator 1. Performs a penetrometer test by following the instructions 
included with this procedure as Attachment D. Records the 
compressive strength measurement in pounds per square inch 
(psi) in the box of Section G, labeled Observations of Set and 
Cure on the Operations Log Sheet. 

2. By wiping with paper towels and rinsing with potable water, 
cleans and drys the pocket penetrometer and returns it to its 
case, to ensure that it does not corrode.’ 

VI. ATTACHMENTS 

A. Scott Alert Model S108 
B. Color Comparison Chart of Lead Acetate Strips 
C. Concrete Slump Test - Recommended Procedure 
D. Soiltest, Inc. Model CT-421A Operating Manual 
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ATTACHMENT B 
Color Comparison Chart of Lead Acetate Strips 
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ATTACHMENT D 

Insert a Copy of the Soiltest, Inc. Model CT421A Operating Manual when it is available. 
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OPERATIONS LOG SHEET 

I. 

II. 

m. 

POLICY 

PES1 policy is to fully document the treatment, repackaging, sampling and analysis of 
wastes treated by the Perma-Fix Team. In keeping with this policy, all Perma-Fix 
Team members assigned to any task of 'this project are to record all required data, 
measurement results, and observations in real-time. This procedure and the attached 
Operations Log Sheet provide the minimum requirements and the format for operational 
record keeping to be used by all Perma-Fix Team personnel throughout the conduct of 
this project. 

DISCUSS ION 

In order for the treated waste to be accepted at Nevada Test Site (NTS), three quality 
objectives must be met, namely: 

A finished waste form that meets the Waste Acceptance Criteria (WAC) of NTS. 
Traceability of waste from the beginning to the end of the process. 
Evidence of Project and Process Quality Control 

By this procedure, the traceability and process control will be fully documented for 
every origlnal container of waste. 

DEJ?INITIONS 

Operations Log Sheet - A one-page form for use by process operators in documenting 
required data, measurement results and observations. The form serves as a checklist of 
data required, and provides a format for recording the information. 

MEF Number - An inventory number assigned to a particular lot of waste by FERMCO 
for waste characterization and tracking purposes. MEF stands for Material Evaluation 
Form. 

Waste Group Number - A unique identification number assigned to groupings of waste 
containers as they are received, deheaded and inspected. The Waste Group Number is 
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assigned to a volume of waste which after treatment by,the Design Recipe will fill one 
White Metal Box (WMB). 

White Metal Box (WMB) - A DOT strong, tight container built to FERMCO/NTS 
specifications and painted white. 

Original Container ID Number - A unique identification number marked on the 
outside of each original, outer waste container received from FERMCO. 

Concentric Inner Containers - Some original.containers will contain one or more 
smaller containers, multiple overpacks, with one container in the center, surrounded 
concentrically by the other containers. This packaging arrangement must be 
disassembled one container at a time. 

Shreddable/Unshreddable Debris - Sbreddable debris is inorganic in nature, and is of 
a size and strength that can be size reduced in the shredder. The only type of material 
that we know now that can't be shredded is structural steel. Unshreddable debris can be 
surface decontaminated and sunk into the treated waste in the W M B  during the waste 
decanting process. 

Mixing Drum ID Number - A unique identification number marked on the outside of 
each 55-gallon Mixing Drum. Since Mixing Drums will be repetitively reused, this 
number will be repeated on numerous Operations Log Sheets throughout the project. 
This ID number provides a traceable link between the original outer container and the 
WMB that eventually receives the treated waste. 

Freeboard - The empty space between the top lip of a drum or container and the top of 
the waste inside the drum or container. Freeboard is measured as a depth measurement 
using a ruler or yard stick, and is recorded on the Operations Log Sheet in inches. 

' 

Setting - The process by which Portland Cement or grout mixtures change from a slurry 
to a solid monolith. 

Curing - The process, following setting, by which Portland Cement or grout monoliths 
grow harder over time. 
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POP-2.2 Drum Deheading, Lifting and I'ipping - The procedure which governs 
log-in of the original waste containers, opening or deheading of the 
containers, unstacking of concentric containers, inspection of waste, 
removal of excess water, grouping of waste, and lifting, transporting, 
and emptying of waste containers. 

POP-2.3 Waste Feed Preparation - The procedure which governs the screening of 
waste for debris removal, the filling of Mixing Drums with screened 
waste, and the adjustment of water content of the waste. 

POP-2.4 Debris Sorting and Shredding - The procedure which governs the 
separation of waste into three categories; process incompatible, ' 
compatible shreddable, and compatible unshreddable. The procedure 
also governs operation of the shredder, and recombination of shredded 
debris with screened waste. 

POP-2.5 Chemical Stabilization Treatment - The procedure which govern 
pretreatment of waste for chromium reduction, for ammonia off-gassing, ' 

and for stabilization of toxic heavy metals and radionuclides. 

POP-2.6 Solidification Treatment - The procedure which governs the addition 
and .mixing of pozzolans (Portland Cement) for the purpose of absorbing 
free water and solidifying the chemically stabilized waste into a solid 
monolith. 

POP-2.8 Decanting, Sampling, Curing and Reclaim - The procedure which 
governs waste sampling and sample custody control, decanting of treated 
waste into WMBs, setting and curing of waste, and reclaim of waste that 
fails to meet the WAC of NTS. 

V. PROCEDURE 

A. Recording: Information on the Operations Lon S heet 

The following roles and responsibilities are established for record keeping during waste 
processing operations. All record keeping will be performed in real-time. There shall 
be no time lag between the completion of a processing step and the completion of record 
keeping. 
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Performe1 

Deheading Operator 1. 

2. 

3. 

Screen Operator 4. 

5 .  

6 .  

7 .  

Debris Sort Operator 8. 

9. 

Action 

Follows the procedural steps described in POP-2.2 in 
performing his waste processing duties. 

For each original waste container received from FERMCO, 
fills out as completely as possible Sections A and B of the 
Operations Log Sheet. 

When waste processing duties are complete, transfers waste 
containers in Waste Groups to the Screen Operator, along 
with all of the Operations Log Sheets for those waste 
containers. 

Follows the procedural steps described in POP-2.3 in 
performing his waste processing duties. 

For each original waste container received from the 
Deheading Operator, fills out as completely as possible 
Section C of the Operations Log Sheet. 

When waste processing duties are complete, transfers waste 
containers in Waste Groups to the either the Shredder 
Operator or the Mixer Operator, as directed by the posted 
Design Recipe, along with all of the Operations Log Sheets 
for those waste containers. 

Transfers debris to the Debris Sort Operator by way of a 
chute. Notifies the Debris Sort Operator of which waste 
containers and Waste Groups the debris came from. 

Follows the procedural steps described in POP-2.4 in 
performing his waste processing duties. 

For each batch of oversize debris received from the Screen 
Operator, sorts waste into categories for downstream 
handling, 'and documents estimated quantities, descriptions 
and fates of debris in Section D of the Operations Log Sheet. 

10. When waste processing duties are complete, transfers sorted 
shreddable debris to the Shredder Operator, along with all of 
the Operations Log Sheets for those waste containers. 
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Performer Action 

Debris Sort 
Operator 
(Continued) 

11. When waste processing duties are complete, transfers sorted 
unshreddable debris to the Decant Operaror. 

Shredder Operator 12. Follows the procedural steps described in POP-2.4 in 
shredding debris and adding it back to the waste, as directed 
in the posted Design Recipe. 

13. When waste processing duties are complete, transfers sorted, 
shredded debris or wasteidebris mixtures to the Mix Uhit 
Operator, along with all of the Operations Log Sheets for 

I those waste containers. 

Mix Unit Operator 14. Follows the procedural steps described in POP-2.5 in 
pretreating and chemically stabilizing waste in Mixing 
Dl-UIilS. 

15. For each Mixing D m  of waste received and treated, 
completes as much as possible Section E of the Operations 
Log Sheet. 

16. For wastes that.must be removed and taken to a Soaking 
Area, transfers custody of the pretreated Mixing Drums and 
the Operations Log Sheet to the Fork-Lift Operator. 

Fork-Lift Operator 17. Takes the pretreated Mixing Drums and their attached 
Operations Log Sheets to the Soaking Area and returns them 
to the Mix Unit Operator at the end of the posted Soaking 
Interval. 

Mix Unit Operator 18. When Chemical Stabilization Treatment is complete, 
proceeds with Solidification Treatment as described below. 

19. Follows the procedural steps described in POP-2.6 in 
performing Solidification Treatment in Mixing Drums. 

20. For each Mixing Drum of waste received and treated, 
completes as much as possible Section F of the Operations 
Log Sheet. 
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Performer Action 

, Mix Unit Operator 
(Continued) 

21. Transfers custody of the treated Mixing Drums and their 
attached Operations Log Sheets, by way of the Fork-lift 
Operator, to the Decant Operator. 

Decant Operator 22. Follows the procedural steps described in POP-2.8 in 
sampling and decanting treated waste into WMBs by Waste 
Groups. 

23. For each Mixing Drum of waste received, sampled and 
decanted, completes as much as possible Section G of the 
Operations Log Sheet. 

24. After setting and curing have been completed, and no further 
observations are to be recorded on the Operations Log Sheet, 
it will be transferred to the custody of the Process 
Supervisor, who will ensure that it is properly filed in the 
Project Files. 

VI. ATTACHMENTS 

Operations Log Sheet 
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MATERIAL SHREDDER SPECIFICATION I 
Manufactured by Wilson Brothers Incorporated, located in Memphis, Tennessee, complete with 

wall construction and 4140 steel cutters (knives). 
coniaci pc1s constructed of cabon steel with &i ifididstis firiish. Lip scds oil sha!s %ith doub!e 

Shredder knife bed 68" x 39" x 6" O.D. with 52" x 29" throat, and includes oil bath between knife 
bed and torque motor. There are two 12" diameter knife blades per set and a total of three sets . 

of knives are provided. Knife blades are 2" high and 5/8" thick. There is a shaft mounted 
reducerkorque converter - Dodge Torque Arm 24:62: 1 with belt drive and an OSHA approved 
guard. 

Includes an inlet hopper with flange for bolting to shredder knife bed. The hopper is adaptable to 
either hydraulic or air operated ram (if required). 

Drive 50 Hp, 1770 RPM (full load) - TEFC - Frame 61 - Type - P - INS Class B 

Reliance Electric Motor 
230/460 Volt - 3 phase AC - 60 HZ 
Amps - 124/63; S.F. - 1.0; Design - B; NEPA Code - F; AMB-04OC; Duty - 

ID NO. P32G5 12D-GllMZ 

Cont; Oper. Temp Code - T3B; MN5327 

Drive controls installed in a NEMA-12 panel, including necessasry start-stop stations and 
monitoring devices. 

Motor starters to be full voltage - reversing 
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I DRUM MIXER SPECIFICATION I 

The unit includes all features of the van-mounted mobile unit for application of the Perma-Fix 
process. Tf& i E - i r G r ,  riii 
mixer, with three staged carbon steel or stainless impellers. Includes extra impellers. 

. .  is Z ~ y & z ~ ~ c ~ ~ y  &f..eii, vz+&]e speed, iev&b;e 

The movements of the hydraulic torque-mixer head are: up and down; in and out; and the head 
can manually be positioned radially. The impeller operates in both directions. 

The power assembly unit consists of a hydraulic magna pump mounted on a 48" x 25" x 13" 
resevoir. Filter on return line included. 

The Magna Pump is powered by a 30 H.P., 1750 R.P.M. (fbll load) TEFC Frame 286-T; INS 
Class F; Elektnm Motor; 230/460 volt; 3 phase A.C.; 60 Hz; amps - 33.9 FL and 217 LR, S.F. - 
1.2; Design - B; NEMA Code - G; AMB-04OC; duty-cont; torque - 90 Mbs FL; 198 Mbs LR : 
207 Mbs BD; efficiency - 91 .OYO FL @ 91% PF - Weight - 385 lbs.; Bearings - 63 1 lzz 

168 
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I WATER TANK AND BUCKET SPECIFICATIONS I 

Water Tank: One 1200 gallon-polyethylene, single wall, tank. 

Buckets: 100 (each) - 5 gallon - polyethylene buckets for reagent charges. 
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DRUM DEHEADER SPECIFICATIONS I 
Wizard Drum Tool Company 

Drum Deheader - Self propelled (Model -G) 

Manual - Electric 

Weight - 53 Ibs. (Net) 

Cuts drums up to 16 gage steel. 

Powered by 1/3 HP, 110 volt, 60 Hz, single phase, amps 5.7 F.L., and 220 in-lbs 
torque. 

Dimensions: 17" L x 11" W x 19" H 

. . . . .  . 
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NEGATIVE AIR UNIT AND HEPA FILTER SPECIFICATIONS I 
Negative air units - 
with hose and HEPA filters 

Two 5 hp, 2000 cfm (negative air) ventilation 
units Bartlett Services Inc. - model AP-2000, 
complete with hoses, and prefilters (PM-40) 
Weight - 530 lbs. 

Replacement HEPA Filters: Flanders Nuclear Grade HEPA Filter super flow 
model 007-8-02 = 05-NU-GGF 

Replacement Pre-Filters: PM-40 (24" x 24" x2") 
Case contains 12 filters 
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One 200 barrel1 (minimum) capacity storage silo 

Two 6000 Ib capacity lift trucks with tipper attachment (fuel will be propane) 

One 500 gallon liquefied propane gas storage tank 

One 1200 Ib minimum capacity jib crane hoist and strap 

One 1"-Roper (RBM) air-driven double diaphragm pump and 300 ft. of 1 %I' reinforced 
industrial water transfer hose 

200 (each) - 55 gallon steel drums (No. 1A2 x 485) 

One right-angle drill and paint paddles 
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MISCELLANEOUS EQUIPMENT AND MATERIALS SPECIFICATIONS 

Two HEPA wet vacs - Nilfisk America, Model RVP-60, 15 gal tank - 12 v battery 
(3 micron) including hose 

150 tons of ASTM-type 1 or 2 Portland Cement 

Personal protection equipment - Disposal Coveralls 
- Sleeves 
- Booties 
- Negative pressure respirators 
- Negative pressure cartridges 

Decontamination equipment - Two rolls of 10-mil plastic sheeting 

- 
- ? Citric acid 

and supplies (20 ft  x 100 ft  sheets) 
10 pks of wipes (200 sheet per package) 

Electric power distribution - Cable, conduit, connectors, fuses, fuse boxes, etc. 
and circuit protection panel 

Computer - Copier - Fax - 

Area isolation material - 

Miscellaneous wood, bolts, etc. - Wood 
Bolts I 

Bench scale testing equipment - Cole Parker Instrument Co. 
Temperature - Ph - ORP Meter and Probes 
(Model 05996-50) 

- Hydrometers 
- Tripple beam balance 

Sampling equipment - Trouels 
- Dippers 
- Containers 
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I FABRICATED BAR-SCREEN SPECIFICATIONS 

P O  BE SUBMITTED LATER] 
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PESI MATERIALS MANAGEMENT PROCEDURES INDEX 

NO. TITLE REV. DATE 

4.1 PESI Materials Management Procedures Index Draft OD 7/27/95 

4.2 Waste Drum Receiving and Storage Draft OA 711 1/95 

' 4.3 Cement Receiving and Storage Draft OA 711 1/95 

4.4 Chemicals Receiving and Storage Draft OA 7/11/95 

4.5 

4.6 Reject Product Management 

4.7 Acceptable Product Management 

4.8 Process Waste Management 

4.9 

Motor Fuel Receiving and Storage 

Waste Container Storage and Handling 

Draft OA 7/11/95 

Draft OA 7/27/95 

Draft OA 7/27/95 

Draft OA 7/27/95 

. Draft OA 7/27/95 
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WASTE DRUM RECEIVING AND STORAGE I 
I. 

II. 

rn. 

Iv. 

V. 

POLICY 

PESI's policy is to receive, store, and manage waste products presented by FERMCO for 
stabilization in a retrievable and accountable fashion. PESI will veri@ the presented waste 
conforms to process requirements. 

DISCUSSION 

PESI controls all  project activities important to quality. 

DEFINITIONS 

None 

REFERENCES 

PESI Procedure POP-2.15, Operation Log Sheet 

PROCEDURE 

Performer Action 

Operation Crew 
Member 

1. Prepares area to receive waste from FERMCO personnel. 

2. Assists FERMCO personnel in delivering waste to PESI area as 
needed. 

3. Logs waste 'into waste inventory log book. 

4. Verifies that all delivered containers come from same MEF 
Number Category and are among the MEF Number Category 
for the waste campaign being prepared for processing. 
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Performer 

Operation Crew 5 .  
member (cont'd) 

VI. ATTACHMENTS 

None 

6. 

7 .  

8. 

Action 

Returns waste drums which do not meet MEF Number 
Category criteria. 

Receives and handles all waste on pallets to maximum extent 
possible. 

Fills out Sections A and I3 of the Operations Log Sheet in 
accordance with PES1 Procedure POP-2.15, operation Lug 
Sheet. 

Stages waste drums for processing per Processing Supervisor 
instructions. 



Perma-Fix Environmental Services, Inc. 
Material Management Procedures 

Approval: 

MMP-4.3 
Page 1 of2 
Rev. 0 (Drafl A) 
Date: 711 1/95 

I. 

II. 

m. 

Iv. 

V. 

POLICY 

PESI's policy is to receive, store, and manage waste products used during stabilization of 
F E M C O  waste in a retrievable and accountable fashion. PESI will veri@ process 
conformance on all products used in processing. 

DISCUSS ION 

PESI controls all project activities important to quality. 

DEFINITIONS 

None 

REFERENCES 

PESI Procedure POP-2.15, Operation Log Sheet 

PROCEDURE 

Performer Action 

Operation Crew 
Member trucks. 

1. Prepares cement silo to receive product in bulk shipments from 

2. Assists truck delivery of cement products. 

3. Verifies receipt of product assay sheets and compliance with 
product requirements. 

4. Logs product shipment in materials logbook with date and time 
ID. 
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Performer Action 

Operation Crew 5. Forwards shipment paperwork to project procurement file. 
member (cont'd) 

6. Handles cement per PES1 procedure, POP-2.12, Cement 
HanalIing. 

VI. ATTACHMENTS 

None 
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CHEMICALS RECEIVING AND STORAGE I 

I. 

II, 

m. 

Iv. 

V. 

POLICY 

PESI's policy is to receive, store, and manage waste products used during stabilization of 
FERMCO waste in a retrievable and accountable fashion. PESI will veri@ process 
conformance on all products used in processing. 

DISCUSSION 

PESI controls all project activities important to quality. 

DEFINITIONS 

None 

RETEW3NCES 

PESI Procedure POP-2.13, ChemicaI Handling 

PROCEDURE 

Performer 

Operation Crew 1. 
Member 

2. 

3. 

4. 

Action 

Prepares loading dock to receive product in bulk shipments 
from trucks. 

Assists truck delivery of chemical products. 

Verifies receipt of product assay sheets and compliance with 
product requirements. 

Logs product shipment in materials logbook with date and time 
ID. 
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Performer 

Operation Crew 
member (cont'd) 

VI. ATTACHMENTS 

' None 

Action 

5. 

6 .  

Forwards shipment paperwork to project procurement file. 

If not delivered on pallet, transfers product to project pallets 
for handling. 

7. Using fork truck, delivers product to area prepared for storage 
of like product. 

8. Handles chemicals per PES1 Procedure POP-2.13, Chemical 
Handling. 
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MOTOR mTEL RECEIVING AND STORAGE 1 

I. 

IL 

m. 

Iv. 

V. 

POLICY 

PESI's policy is to receive, store, and manage product materials such that they are available 
when needed and conform to project requirements. 

DISCUSSION 

PESI controls all project activities important to quality. 

DEFnvrTIONS 

None 

REFERENCES 

PESI Procedure POP-2.14, Motor Fuel Handling 

PROCEDURE 

Performer 

Operation Crew 1. 
Member 

2. 

3. 

4. 

5 .  

Action 

Prepares fork truck propane tanks for pickup or exchange. 

Assists truck delivery of propane tanks products. 

Verifies compliance with product requirements. 

Logs product shipment in materials logbook with date and time 
ID. 

Forwards shipment paperwork to project procurement file. 
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Pedormer Action 

Operation Crew 
member (cont'd) 

. .  

6. If not delivered on pallet, transfers product to project pallets 
for handling if weight appears greater than 50 lbs. 

7. Using fork truck, delivers product to area prepared for storage 
of l i e  product. 

8. Handles motor fuel per PES1 Procedure POP-2.14, Motor 
Fuel Handling. 

VI. ATTACHMENTS 

None 
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REJECT PRODUCT MANAGEMENT 

I. 

* 

II. 

m. 

lv. 

POLICY 

PESI’s policy is to produce final waste forms meeting all the requirements for shipment and 
disposal at the Nevada Test Site ( N T S ) .  Products which do not meet the requirements will 
be corrected to the extent possible, and put aside for disposition by FERMCO. 

DISCUSS ION 

PES1 will control all process activities to achieve final waste forms meeting project 
requirements. Project circumstances that could cause unacceptable waste forms to be 
produced include: 

A. Waste form fails to harden. 

B. Chemical analysis verifies treatment failure. 

C. Process controls fail to perform or are not implemented. 

DEFINITIONS 

None 

REFERENCES 

A. 
B. 
C . 
D. 
E. 

Process Operating Procedure 2.8, Decanting, Sampling, Curing, and Reclaim 
Operating Procedure 2.15, Operations Log Sheet 
Quality Assurance Procedure 8.5, Assessment Planning and Conduct 
Quality Assurance Procedure 8.4, Quality Problems and Corrective Action 
Process Operating Procedure 2.5, Chemical Stabilization Treatment 
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V. PROCEDURE 

A. If product fails to harden: 

Performer Action 

Project Manager or 1. Tags waste form as unacceptable. 
Process Supervisor 0 

Process Operator 2. If waste form has not set after 48 hours from decanting, 
adds pozzalons and mixes in White Metal Box (WMB) per 
Process Operating Procedure 2.8, Decanting, Sampling, 
Curing, and Reclaim. 

3 .  Adds equal ration of pozzalons to representative sample and 
mix. 

4. Sets aside for special monitoring. 

5 .  Records results on Operations Log Sheet per Process 
Operating Procedure 2.15, Operations Log Sheet. 

ESH&QA Manager 6. Inspects for conformance with product specifications. 

Project Manager or 
Process Supervisor 

7. Investigates the process failure and prepares assessment 
report per Quality Assurance Procedure 8.5, Assessment 

Planning and Conduct and recommended corrective actions 
per Quality Assurance Procedure 8.4, QuaZity Problems and 
Corrective Action. 

Process Operator 8. If required, modifies process per Process Operating 
Procedure 2.5, Chemical Stabilization Treatment. 

ESH&QA Manager 9. Reports findings, conclusions, and corrective actions to 
FERMCO. 

B. If product fails chemical analvsis: 

Performer Action 

Project Manager or 1 .  Tags waste form as unacceptable. 
Process Supervisor 



Performer 

Process Operator 

ESH&QA Manager 

Process Operator 

ESH&QA Manager 

Project Manager or 

Process Supervisor 

ESH&QA Manager 

2. 

3. 

4. 

5 .  

6.  

7. 

8. 

9. 

Action 

MMP-4.6 
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Sets aside and stages for reprocessing. 

Breaks up waste monolith partially and reprocesses the 
waste beginning at the shredder station per Process 
Operating Procedure 2.8, Decanting, Sampling, Curing, 
and Reclaim. 

Prepares new Operations Log Sheet referencing and 
attaching the log of the failed product. 

Inspects for conformance with product specifications. 

Upon verifying conformance, returns waste form to curing 
area fcr FERMCO acceptance. 

Investigates the process failure and prepares assessment 
report per Quality Assurance Procedure 8.5, Assessment 
Planning and C o h c t  and recommended corrective actions 
per Quality Assurance Procedure 8.4, Quality ProbZems and 
Corrective Action. 

If required, modifies process per Process Operating 
Procedure 
2.5, Chemical Stabilization Treatment. 

Reports findings, conclusions, and corrective actions to 
FERMCO. 

C. If Drocess controls fail or are not implemented: 

Performer Action 

Project Manager or 1 .  Tags waste form as unacceptable. 
Process Supervisor 

ESH&QA Manager 2. Researches project documentation in search of evidence of 
process control. 

3. Reinspects to extent possible to establish product attributes. 
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Performer 

Project Manager or 
Process Supervisor 

Process Operator 

ESH&QA Manager 

Action 

4. Performs chemical tests on product sample to establish 
product attributes. 

5 .  If inspections and tests confirm acceptable product, prepares 
documentation per Process Operating Procedure 2.15, 
Operations Log Sheet and delivers waste form to curing 
area for acceptance by FERMCO. 

6. Investigates the breach in process control and prepares 
assessment report per Quality Assurance Procedure 8.5,  
Assessment Planning and Conduct, and recommended 
corrective actions per Quality Assurance Procedure 8.4, 
Quality Problems and Corrective Action. 

7 .  Reports findmgs, conclusions, and corrective actions to 
ERMCO. 

VI. ATTACHMENTS 

None 
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ACCEPTABLE PRODUCT MANAGEMENT 
: 

Perma-Fix Environmental Services, Inc. 
Material Management Procedures 

I. POLICY 

PESI’s policy is to produce find waste forms meeting all the requirements for shipment and 
disposal at the Nevada Test Site (NTS). Products which do not meet the requirements will 
be corrected to the extent possible, or put aside for disposition by FERMCO. 

II. DISCUSS ION 

PES1 will control all process activities to achieve final waste forms meeting project 
requirements. 

None 

IV. REFERENCES . 

Project Management Procedure 1.9, Management of Quality Records 

V. PROCEDURE 

Performer Action 

Operations Crew 
Member 

1. If product inspections, log entries, and representative samplings 
are found to be acceptable, moves waste form to staging area 
for delivery to FERMCO. 

2. Assists FERMCO in preparing waste forms for transportation 
from staging area. 

3 .  Prepares and retains product records on behalf of FERMCO per 
Project Management Procedure 1.9, Management of @aZity 
Records. 
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Performer Action 

Operations Crew 4. Secures custody transfer fiom FERMCO. 
Member (cont 'd) 

5.  Communicates status of waste custody transfer to PES1 
accounting for invoicing purposes. 

VI. ATTACHMENTS 

None 

. .. 
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L PROCESS WASTE MANAGEMJ3IW 

I. 

II. 

m. 

IV. 

V. 

POLICY 
PESI’s policy is to minimize the volume of process waste produced for shipment and 
disposal at the Nevada Test Site (NTS). 

DISCUSSION 

PES1 will have the potential to generate some secondary mixed waste as a result of process 
activities. These will include housekeeping, decontamination, collection of trash, PPE, air 
filters, and liquids. These activities will be designed and controlled in an effort to minimize 
the final volume of waste produced for shipment and disposal at NTS. 

DEFINITIONS 

None 

REFERENCES 

None 

PROCEDURE 

Project participants deal with process-generated waste as follows: 

Performer Action 

Project Participants 1. Collect liquid waste generated around processing area with the 
use of wet vacs. 

2. Transfer liquids contained in wet vacs to contaminated water 
holding tank. 

3. 
’ holdingtank. 

Transfer all contaminated liquids to contaminated water 



MMF'-4.8 
Page 2 of 2 
Rev. 0 (Draft A) 
Date: 7/27/95 

Performer 

Project Participants 4. 
(cont'd) 

5 .  

6. 

7. 

8. 

9. 

10 

VI. ATTACHMENTS 

None 

Action 

Use water from contaminated water holding tank for waste 
chemical stabilization and solidification. 

Integrate secondary mixed waste like wipes, polymeric, 
sheeting, and rare FERMCO dispositioned PPE items or air 
filters into the treatment process for treatment and disposal. 

Place PPE doffed upon egress of the Exclusion Zone in 
collection container for recycle and disposition by FERMCO. 

Place Respiratordcartridges doffed upon egress of the 
Exclusion Zone in collection container for recycle and 
disposition by FERMCO. 

To extent possible, unpackage and repack any process, facility, 
or personnel materials being moved into the processing area to 
minimize the potential of contamination. 

Collects radioactively contaminated items that are not mixed 
waste separately for disposition by FERMCO. 

Requests assistance from FERMCO RCT and M personnel in 
dispositioning questionable secondary waste generated as a 
result of project activities. 
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I WASTE CONTAINER STORAGE AND HANDLING 

I. 

II. 

m. 

N. 

V. 

POLICY 

PESI’s policy is to recycle incoming containers for reuse by FERMCO to the extent 
possible. Unusable containers will be stored separately for collection and disposal by 
FERMCO. 

DISCUS SION 

PES1 is required to support FERMCO by screening all empty incoming waste containers 
and separating them into usable and unusable stock in the Empty Drum Staging Area. 
Usable containers will be rinsed to “RCRA empty” status and returned to FERMCO for 
reuse. Unusable containers will be staged for collection and disposal by FERMCO. 

DEFINITIONS 

None 

REFERENCES 

None 
I 

R 

PROCEDURE 

Performer 

Operations Crew 
Member 

1. 

2. 

3.  

Action 

Prepares the Empty D m  Staging Area for collection and 
storage of usable and unusable waste containers. 

Stages incoming containers after the contents have been 
emptied into a screen hopper. 

Stages usable containers and unusable containers into separate 
groups. 
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Performer Action 

Operations Crew 
Member (cont ’ d) 

4. Cleans usable containers to “RCRA Empty” status with 
potable water spray, and occasional brushing to remove large 
clumps of material. 

5 .  Assists in delivery of usable containers to FERMCO for reuse. 

6. Assists in collection of unusable containers by FERMCO for 
compaction and disposal. 

W. ATTACHMENTS 

None 
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I PESI ENVIRONMENTAL MANAGEMENT PROCEDURES Wx 

NO. TITLE REV. DATE 
- I  

5.1 PESI Environmental Management Procedures Index Draft OD 713 1/95 

5.2 Management and Control of Production Waste Draft OA . 7/31/95 

5.3 Treatment and Disposal of Project Solid Waste DraftOA 7/31/95 

5.4 Treatment and Disposal of Project Liquid Waste Draft OA 713 1/95 

5.5 Treatment and Disposal of Process Off-Gas Draft OA 7/31/95 . 



Page 1 of2 
Rev. 0 (Draft A) Perma-Fix Environmental Services, Inc. 

Environmental Management Procedure 

Approval: 

I Date: 7/3 1/95 . I 

I TREATMENT AND DISPOSAL OF PRODUCTION WASTE I 

I. 

II. 

III. 

Iv. 

V. 

POLICY 

PESI’s policy is to protect the environment from process hazards associated with treatment 
of mixed waste. 

DISCUSSION 

PESI will have the potential to generate some secondary mixed waste as a result of process 
activities. These will include housekeeping, decontamination, collection of trash, PPE, air 
filters, and liquids. These activities will be designed and controlled in an effort to protect 
the environment fkom exposure to process hazards. PESI will conduct treatment activities 
within a highly-controlled access site. Our activities take place inside a building having 
very low traffic, huge volume relative to the processing needs of the project, and designed 
and fabricated for the purpose of uranium metal making (high-hazard considerations). Our 
processing area is designed and controlled to collect and treat off-gasses and liquid spills. 
Solid waste materials will be collected, segregated, contained, and located such that they 
can be managed and disposed per existing FERMCO waste management practices. 

DEFINITIONS 

None 

REFERENCES 

None 

PROCEDURE 

Performer Action 

Project Manager 1. Controls access to processing area to persons having the 
required training for access or visitors escorted by trained 
personnel. Visitors must have the written permission of 
FERMCO including the Manager of Radiological Control and 
Health and Safety Officer. 
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Performer 

Project Manager 2. 
(cont ’ d) 

3. 

4. 

Operations Crew 5. 
Members 

6 .  

Project Manager . 7. 

8. 

VI. ATTACHMENTS 

None 

Action 

Provides secondary containment for significant potential spill 
areas such as the chemical reagent and contaminated water 
tanks. 

Provides the capability to handle a spill greater than the largest 
liquid container not having secondary containment. 

Protects the floor around likely spill areas with Herculite having 
a berm around the perimeter. 

Assist and provide access to FXRMCO personnel monitoring 
radiation, contaminants of concern. 

Assist with decontkination in areas selected by FERMCO 
environmental, safety, and health personnel. 

Controls access to incoming waste containers and final waste 
forms to project personnel and appropriate FERMCO 
personnel. 

Keeps a current inventory of all mixed waste delivered by 
FERMCO to the processing area. . 
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I. POLICY 

PESI's policy is to handle al l  waste generated as a result of mixed waste treatment in the 
most appropriate manner to minimize the volume of process waste produced for shipment 
and disposal at NTS. PESI will also collect, prepare, and locate other project wastes such 
that they can be picked-up and managed by FERMCO per existing practices. 

II. DISCUSSION 

PESI will have the potential to generate some secondary mixed waste as a result or process 
activities. These will include housekeeping, documentation, collection of trash, PPE, air 
filters, and liquids. These activities will be designed and controlled in an effort to minimize 
the final volume of waste produced for shipment and disposal at NTS. 

HI. DEFINITIONS 

None 

IV. REFERENCES 

None 

V. PROCEDURE 

Performer Action 

Operations Crew 
Members 

1. Remove all non-essential packing and support materials used 
for mobilization prior to locating equipment and materials 
within the processing area. 

2. Prepare solid waste materials used to mobilize project 
equipment in a manner acceptable for collection and disposal by 
FERMCO. 
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Performer Action 

Operations Crew 
Members (cont'd) 

. 3 .  To the extent possible, unpackage and repack any process, 
facility, or personnel materials being moved into the processing 
area to minimize the potential of contamination. 

4. Collect all trash-like material in a manner which prevents it fiom 
becoming mixed waste. 

VI. ATTACHMENTS 

None 

5 .  Prepare and locate collected trash in a manner that it can be 
picked up by FERMCO for disposal in a sanitary landfill. 

6. Integrate secondary mixed waste like wipes, polymeric, 
sheeting, and rare FERMCO selected PPE items or air aters 
into the treatment process for treatment and disposal. 

7 .  Place PPE doffed upon egress of the Exclusion Zone in 
collection container for recycle and disposition by FERMCO. 

8. Place respirators/cartridges doffed upon egress of the Exclusion 
Zone in collection container for recycle and disposition by 
FERMCO. 

9. During demobilization, i dene ,  prepare, segregate, and locate 
solid waste materials in a manner that they can be recycled, 
reused, or appropriately disposed of by FERMCO. 
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I. 

II. 

m. 

N. 

V. 

POLICY 

PESI’s policy is to handle all waste generated as a result of mixed waste treatment in the 
most appropriate manner to minimize the volume of process waste produced for shipment 
and disposal at NTS. PESI will also collect, prepare, and locate other project wastes such 
that they can be picked-up and managed by FERMCO per existing practices. 

DISCUSS ION 

PESI will have the potential to generate some secondary mixed waste as a result or process 
activities. These will include housekeeping, documentation, collection of trash, PPE; air 
filters, and liquids. Treatment activities require the addition of water. However, treatment 
is flexible enough to use contaminated water generated from housekeeping and 
decontamination activities. Our plan is to use contaminated water whenever possible and , 

to strive for a zero water balance over the course of the project. 

DEFINITIONS 

None 

REFERENCES 

None 

PROCEDURE 

Performer Action 

Operations Crew 
Member use of wet vacs. 

1. Collects liquid waste generated around processing area with the 

2. Transfers liquids contained in wet vacs to contaminated water 
holding tank. 

OUO@a 

J 
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Performer 

Operations Crew 3. 
Member (cont 'd) 

4. 

Project Manager 5. 

6 .  

VI. ATTACHMENT 

None 

Action 

Transfers all contaminated liquids to contaminated water 
holding tank. 

Uses water from contaminated water holding tank during waste 
chemical stabilization and solidification. , 

Manages the water balance to the extent possible to eliminate 
the need for waste water treatment during or after the project. 

Prepares and locates any excess waste water such that it can be 
processed by FERMCO and discharged at their waste water 
treatment facility. 
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TREATMENT AND DISPOSAL OF PROCESS OFF-GAS 

I. 

II. 

m. 

Iv. 

V. 

POLICY 

PESI’s policy is to handle all waste generated as a result of mixed waste treatment in the 
most appropriate manner to minimize the volume of process waste produced for shipment 
and disposal at NTS. PESI will also collect and filter fbgitive emissions such as dust, 
cement, and process off-gas generated at key points in the process. 

DISCUSSION 

PESI will have the potential to generate some dust, air-borne cement, ammonia, and rare 
trace amounts of hydrogen sulfide. To protect project personnel, all work within the 
processing area will be performed wearing PPE and appropriate respirators. Air and 
radiation monitoring will be performed daily by FERMCO in support of project activities. 
Most dust and air-borne cement will be collected by a HEPA filtration unit designed for the 
project. Gases will be swept away from the processing area with the HEPA filtration unit 
and dispersed within Plant 6 at concentrations below health and regulatory concern. 

DEFINITIONS 

PPE - Personal Protective Equipment 
RCT - Radiation Control Technician 

REFERENCES 

Project Management Procedure 1.9, Management of Quality Records 

PROCEDURE 

Performer Action 

e 

Project Manager 1. Locates collection ducts for HEPA filtration units such that they 
collect fugitive emissions such as dust, cement particles, and 
process off-gas. 
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Performer Action 

Operations Crew 
Member 

2. Operates, tests, and maintains HEPA filtration unit per Facility 
Equipment Specification 3.6, Negative Air Ventilating 
Equipment Specification. 

3 .  Assists FERMCO in performing DOP tests, daily monitoring, 
filter changes, and other activities .as requested by RCTs in 
support of Health and Safety activities. 

ESH&QA Manager 4. Maintains records documenting the results of monitoring 
performed on the HEPA filtration unit per Project Management 
Procedure 1.9, Management of Quality Records. 

VI. ATTACHMENT 

None 

. . .  . 
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PES1 EMERGENCY PREPAREDNESS PROCEDURES INDEX 

NO. TITLE REV. DATE 

6.1 PES1 Emergency Preparedness Procedures Index Draft OC 7120195 

6.2 Process Hazards Control Draft @A 6/5/95 

6.3 Emergency Communications Draft OA 6/5/95 ' 

6.4 Regulatory Notifications and Reporting Draft OA 6/5/95 
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PROCESS HAZARDS CONTROL 

I. 

11. 

m. 

Iv. 

POLICY 

PESI policy is to minimize the impact of any emergency upon the health and safety of all 
site personnel and the general public. This procedure establishes the guidance regarding 
FERMCO’s role in controlling process hazards as a result of an emergency condition. This 
procedure applies to PESI employees and contractors who perform tasks and activities 
internal to PESI. 

DISCUSSION 

PESI has established a Health and Safety Plan to permit waste processing to be conducted 
without adverse impacts on worker health and safety. In addition, supplementary 
emergency response procedures have been developed to cover extraordinary conditions 
that might possibly occur while processing the waste materials. The following emergency 
equipment is available at the site: first aid kits, fire extinguisher and blanket, and 
pressurized eyewash. 

DEFINITIONS 

None 

REFERENCES 

A. 

B . 

C. 

D. 

40 CFR 355,  Emergency Planning and Nottfication 

Emergency Planning and Nottfication Right-to-ffim Act (EPCRA) 

DOE Order 5500.34 Planning and Preparehess for Operational Emergencies 

FERMCO ESH- 1-1 000, Comprehensive Environmental Safety and Health Program 
Manual 

P 
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V. PROCEDURE 

A. General 

Performer 

First Aid 
Personnel 

Process 
Supervisor 

Action 

1. Initiates first aid or appropriate action. 

N-: First Aid Personnel are those personnel who are properly 
trained to administer first aid or appropriate action and are 
nearest to the incident .) 

2. Conducts assistance in a manner to ensure that those rendering 
assistance are not placed in a situation of unacceptable risk. 

3. Reports all incidents to the Process Supervisor. 

4. Coordinates the emergency response in an efficient, rapid, and 
safe manner. 

5. Decides if off-site assistance and medical treatment are 
required and arranges for assistance. , 

6. Determines if evacuation is necessary. 

Note: If necessary, all personnel will assemble in the support 
zone and be accounted for at that time. 

PES1 Employees 
and Contractors occurs. 

7 .  Conducts themselves in a mature, calm manner if an incident 

8. Avoids spreading the danger to themselves and to 
surrounding workers. 

Process 
Supervisor Project Manager. 

9. Documents all health and safety risk incidents and reports to 

Project Manager 10. Reports a l l  health and safety incidents to FERMCO along 
with disposition of the incident, or plan for accomplishing 
disposition of the incident. 

. 

, 
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B. Worker Iniury 

Personnel 

First Aid 
Personnel 

1. 

2. 

3 .  

4. 

5 .  

EPP-6.2 
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Action 

-Applies Red Cross first aid procedures. 

Seeks emergency medical response depending on the severity 
ofthe injury. 

Removes employee from the source of contamination, if the 
employee can be moved. 

Conducts decontamination procedures, additional first aid, or 
preparation for transportation at a safe distance from the work 
site. 

N a :  Personnel decontamination procedures will be conducted 
as practical. Modification or omission of decontamination 
procedures may be necessary, depending on the severity of the 
accident. 

Provides the following first aid procedures if the injury to the 
worker is chemical in nature (e.g., overexposure): 

Eye Exposure - if contaminated solids or liquids get into the 
eyes, wash eyes immediately at the emergency station using 
large amounts of potable water and liig the lower and 
upper lids occasionally. Wash for at least 15 minutes. 
Obtain medical attention immediately. Contact lenses will 
not be worn when working on the site. 

Skin Exposure - if contaminated solids or liquids get on the 
skm, promptly wash the contaminated skin using soap or 
mild detergent and water for at least 15 minutes. Obtain 
medical attention immediately when exposed to 
concentrated solids or liquids. Wash face and hands before 
leaving the site. 
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Performer 

PES1 Employees 
and Contractors 

. .  Action 

1. Refrains from smoking or lighting fires wherever there may be 
dry grass or other flammable material. 

2. Refrains fiom idling or parking vehicles and equipment in or 
around areas where catalytic connecters may cause grass fire. 

~ 

3. Uses dry chemical fire extinguishers to bring the occurrence 
under control. 

4. Places a fire blanket, soil, or other inert material on the burning 
area to extinguish the flames and to minimize the potential for 
spreading, if necessary. 

5 .  Contacts the fire department for assistance, if necessary. 

6 .  Institutes evacuation of immediate vicinity if uncontrollable fire 
releases potentially toxic gases. 

Note: The fire department is contacted immediately to notlfjr 
them of the materials involved. 

D. Spills 

Performer 

Process 
Supervisor 

Action 

1. Isolates site spill from all trafiic. 

2. Assures spilled solids are removed and loaded into appropriate 
containers for subsequent placement or taken to the original 
destination. 

3.  Assumes spilled liquids are contained with absorbent material 
and the absorbent is loaded into appropriate containers for 
disposal. 

IV. ATTACHMENTS 

None 
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I EMERGENCY COMMUNICATIONS 

I. POLICY 

PESI policy is to expeditiously provide information relating to the release of toxic 
chemicals. This information is intended to inform FERMCO for subsequently informing 
the general public and communities surrounding the site about releases of toxic chemicals, 
to assist research, and to aid in the. development of regulations, guidelines, and standards, 
and for other purposes. This procedure applies to PESI employees. 

II. DISCUSSION 

The Emergency Planning and Community Right-To-Knav Act (EPCRA) creates a 
chemical planning and response program including non-emergency reporting requirements. 
The objective is to inform local communities of the nature and amount of chemicals at a 
facility. 

ID. DEFINITIONS 

None 

s 

N. REFERENCES 

A, 40 CFR 3 5 5 ,  Emergency Planning and Notijication 

B. 40 CFR 372, Toxic Chemical Release Reporting: Community Right-To-Know 

C. Emergency Planning and Nohjkation fight-To-Know Act (EPCRA) 

D. SSOP-0067, Spill Incident Reporting and Clean-up 
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V. PROCEDURE 

A. General 

Performer Action 

Project Manager 1. Produces a report to FERh4CO describing the following: 

The incident (including date and time) that necessitated the 
notification and the basis for that decision. 
Date, time, and names of all persons and agencies notified 
and their responses. 
Resolution of the incident (including duration) and the 
corrective action involved. 

2. Submits report to FERMCO within five working days of the 
resolution of the event. 

B. Tier I Report 

Performer Action 

Project Manager 1. Prepares input for FERMCO’s Tier I Report prior to their 
March 1 submittal date which includes: 

Estimates of the maximum amount and average daily 
amount of “hazardous chemicals” as defined by the hazard 
communications standard promulgated by the Occupational 
Safety and Health Administration (OSHA) for the previous 
calendar year. 
The general location of the “hazardous chemicals” in each 
hazard category. 

C. Tier II Report 

Performer . Action 

Project Manager 1. Provides chemical-specific for FERMCO’s Tier II Report 
which is generated upon the request of an emergency planning 
agency which includes: 

The chemical or common name of the hazardous chemical. 



Performer 

’ Project Manager 
(Cont ’ d) 

D. AnnualReport 

Performer 

Project Manager 1. 

VI. ATTACHMENTS 

None 

Action 
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The maximum yearly and average daily quantity of that 
materid at the site. 

An indication of whether the location information should 
rem&, co;.Aden:ia!. 

Action 

Provides input for FERMCO’s annual report to the Ohio 
Environmental Protection Agency (OEPA) on all releases of 
specified “toxic chemicals” processed at the site as listed in 40 
CFR 372, Subpart D. 
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I REGULATORY NOTIFICATIONS 

I. POLICY 

PESI policy is to comply with emergency planning and preparedness related requirements 
for regulatory notification. This information is provided to FERMCO for their subsequent 
notification to the local emergency planning agency. This procedure applies to PESI 
employees. 

II. DISCUSSION 

The Emergency Planning and Community Right-To-Knau Act (EPCRA) requires notlfjlng 
the local emergency agency of “reportable quantities” in excess of federally permitted 
releases. The objective is to provide required notification to local communities of project 
releases. 

III. DEFINITI ONS 

None 

9 
IV. REFERENCES 

A. 

B. 

C. 

40 CFR 3 5 5 Emergency Planning and Notification 

Emergency Planning and Community Right-To-Knau Act (EPCRA) 

SP-P-3 5-03 1 Event Notrfication and Reporting of Radologrcal Control 
Occurrences 

. . .  . ,  . 
V. PROCEDURE 

Performer Action 

Process 1. Contacts appropriate FERMCO personnel immediately if an 
Supervisor incident occurs. 
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Performer 

Process 
Supervisor 
(Cont’d) 

Action 

2. Requests the emergency team for transportation to the hospital 
if fire department or paramedic emergency services are 
required. 

Note: For less serious circumstances, the Process Supervisor, 
or representative, will provide transportation or the use of 
services of the occupational medical clinic. 

3. Establishes communications before conducting active on-site 
operations by prominently marking the nearest work site 
telephone and providing alternate forms of communication 
(e.g., radio). 

IV. ATTACHMENTS 

None 
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PESI SAMPLE MANAGEMENT PROCEDURES INDEX 

NO. TITLE REV. DATE 

7.1 PESI Sample Management Procedures Index Draft OD 7/25/95 

7.2 Sampling and Chai-Of-C~tOdy Draft OA 7/25/95 

7.3 Analysis and Reporting for Process Feedback'Samples Draft OA 7/25/95' 

7.4 Analysis and Reporting for Waste Acceptance Samples Draft OA 7/25/95 
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SAMPLING AND CHAIN-OF-CUSTODY I 

I. 

PES1 policy is to perform necessary sampling of treated wastes in keeping with the 
Sampling and Analysis Plan (SAP) in Appendix B of the Volume I Plans document. 
Furthermore, sampling is to be performed safely, and is to be documented so as to 
maintain the traceability of all samples to the individual batches treated and containers 
which received the treated waste. In keeping with this policy, all Perma-Fix Team 
members assigned to any sampling task are to perform sampling and documentation as 
set forth in the following procedures. 

. .  
II. pIscussIo~ 

In order to provide timely analytical feedback to the process operators and proof of 
waste acceptability to Nevada Test Site (NTS), it will be necessary to perform sampling 
of treated waste, and subsequent tests and analyses. POP-2.10 describes the inspections 
and tests that will be performed on a real-time basis. Sampling and analyses are further 
discussed in the SAP (Appendix B of Volume I). This procedure covers the methods to 
be employed in collecting samples, maintaining unbroken Chain-of-Custody and 
documenting the samples to maintain their traceability to batch and container. 

Chain-of-Custody - A procedure which ensures that samples, once collected, remain in 
the custody of specific individuals until analyzed, and that each individual having 
custody of the sample be identified as to the time interval in which the individual 
maintained custody of the sample. Chain-of-Custody is "unbroken" if the sample is in 
the custody of the identified individuals from the sampling time to the time of analysis, 
and is maintained secure from tampering during that t h e .  

Chain-of-Custody Form - A dual purpose document which is used to request 
laboratory analyses, and to document a traceable Chain-of-Custody for each sample. A 
standard Fernald Site form, Site-wide Ana€ysis Request/Cus?ody Record, will be used. 



SMP-7.2 
Page 2 of 6 
Rev. 0 (Draft A) 
Date: 7/25/95 

Compatible Waste,Group (CWG) Number - A unique identification number assigned 
for tracking purposes to groups of compatible waste containers entering the waste 
stabilization process. All containers in a CWG have the same CWG Number. 

Feedback Sample - A type of grab sample collected for the purpose of performance 
verification of the process and the Design Recipe. 

Grab Sample - A sample collected at a point in time, which is representative of the 
waste in a single container (Mixing Drum). 

Operations Log Sheet - A one-page log sheet which provides a format and checklist of 
information that individual process operators must record during treatment, sampling, 
decanting and curing of wastes treated during this project. This sheet when completed 
provides traceability for grab and composite samples to the original containers, Mixing 
D ~ y n s ,  and White Metal Boxes (WMBs) to which the samples are related. 

Sample Splitting - A procedure in which a larger sample is divided into two or more 
smaller portions for separate analysis in different laboratories. Sample splitting ensures 
that each laboratory receives essentially the same sample for analysis. 

Waste Acceptance Sample - A type or grab sample collected, archived and subjected to 
random selection for statistical waste acceptance analyses, aimed at providing proof of. 
acceptability of the treated waste to NTS. 

Iv. PEFE RENCES 

Sampling and Analysis Plan ( S A P ) ,  Appendix B of Volume I Plans and Procedures. 
FEMP Containerized Waste Sampling and Analysis Plan, Rev. 1. 
Process Operating Procedure (POP-2.15) Operations Log Sheet. 

V. PROCEDURE 

A. Coll ecting a Grab Sampl e 

Any operator who is required to collect grab samples must follow this procedure for 
collection of the sample and documentation of the sample on the Operations Log Sheet. 
For the purposes of this procedure, it is assumed that the Decant Operator or his helper 
performs this task. Grab samples from Mixing Drums will be collected in sets of two, 
with one grab to be placed into the Process Feedback Archive, and the other to be 

. 
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placed in the Waste Acceptance Archive. Each of these grab samples will be 
representative of the Mixing Drum from which it came. 

Performe1 

Decant Operator 1. 

2. 
n u I--- v i  A k + c i  

Actions 

Obtains two clean plastic sample containers (50Oml capacity). 

Attaches a stick-on label on one side of each sample container, 
and marks the label, using indelible black or blue ink, with the 
following information concerning the Mixing Drum sampled 
and the sample collected: 

Date/Time of Sampling 
CWG Number (from Operations Log Sheet) 
Mixing Drum ID Number (from Mixing Drum) 
WMB ID Number (from WMB) 
Sample ID Number (Composed as Shown Below) 
Sampler's Name or Initials 

Follows the alphanumeric numbering system shown below in 
assigning sample numbers to each grab sample 

AAA - BBICC - DDDD - E 
AAA - A two or three letter code indicating whether the 
sample is for waste acceptance purposes (WAC) or for process 
feedback purposes (PFB). 

BB - A two digit code indicating the month when the sample 
was collected. 

CC - A two digit code indicating the year when the sample 
was collected. 

DDDD - A four digit serial number (assigned to each sample 
sequentially between OOO1 and 9999). 

E - A one letter code indicating which of two splits, A or B, 
the sample is (applies only to split samples). 
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Performel; Actions 

Decant Operator 
or Helper (cont'd) 

3. Records the following information from the sample container 
label on the Operations Log Sheet for each sample collected, 
ensuring that it is recorded on the right Operations Log Sheet. 

Date/Time of Sampling 
WMB ID Number 
Sample ID Number 
Sampler's Initials 

4. Using a trowel dips waste from the top of the Mixing Dnun 
and packs the waste into each of the sample containers, to 
eliminate air pockets without overly compressing the waste. 
Leaves at least lh inch empty space at the top of the sample 
container. 

5 .  Completes a Chain-of-Custody Form (Site-wide Analysis 
Reques?/Cus?ody Record) documenting the collection of the 
samples, the assignment of sample ID numbers and the 
person(s) having custody of the samples. 

6. Transfers the filled sample containers and the completed 
Chain-of-Custody Forms for those containers to the 
appropriate storage cabinet and closes and locks the cabinet to 
prevent tampering. 

B. SamDl e Sp l i t t a  

On some special occasions, it may be necessary to split a sample into one or more 
portions to be analyzed by different laboratories. Sample splitting can be performed 
before or after the sample sets and cures. The following procedures should be followed 
for splitting of samples. 

Perform er Actions 

Decant Operator 
or Helper 

1. If the sample is to be split at the time that it is collected, fills 
extra sample containers as described in A above. 

2. Labels and marks each sample container with sample ID 
numbers that include a letter designation for the E code in the 
sample number. Each sample container will have the same 
sample number except for the E code designation. 



Perform er 

Decant Operator 3. 
or Helper (cont’d) 

A v. 
.-- 

Actions 
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Prepares the Chain-of-Custody Form (Site-wide Analysis 
Request/Cu.stody Record) and completes the Operations Log 
Sheet as described in A above. 

& 5 a & t h  c-iisiody mci secure storage of aii samples in their 
respective archives until the samples are picked up for delivery 
to the laboratory. 

C. Transf er of Sampl e Custody 

Transfer of sample custody will be formalized to ensure that an unbroken Chain- 
of-Custody is maintained from the time of sampling, until the time that a sample is 
analyzed in the laboratory. The Chain-of-Custody Form (Site-wide Analysis 
Request/Custody Record) previously described will be used to document each 
transfer of sample custody during the sequence of activities that results in analysis 
of a sample. The initiator of the sequence of activities is the sampler. When he 
transfers custody to any other person, he signs and dates the form in the space 
provided, and the person receiving the sample does likewise. When custody is 
transferred again, the same procedure is followed. The last person to receive 
custody is the person at the laboratory who receives the sample. That person also, 
signs and dates the form to acknowledge receipt of the sample. A copy of the 
completed Chain-of-Custody Form is returned to the Perma-Fix Project Team with 
the analytical results. A copy of the Chain-of-Custody Form is attached to this 
procedure. 

VI. - 
Attachment A - Site-wide Analysis RequesKustody Record 
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1 ANALYSIS AND REPORTING FOR 
PROCESS FEEDBACK SAMPLES 

I. POLICY 
PES1 policy is to perform necessary process feedback sampling and analysis of treated 
wastes in keeping with the Sampling and Analysis Plan (SAP) in Appendix B of the 
Volume I Plans document. SMP-7.2 describes the procedures for sampling waste and 
documenting the sampling activities. This procedure describes the analytical 
requirements for process feedback purposes, and the reporting of results by the 
analytical laboratories performing feedback sample analyses. In keeping with this 
policy, all Perma-Fix Team members receiving or performing data analysis activities on 
laboratory analytical reports are to use this procedure in reviewing the reports, matching 
analytical reports with pertinent Operations Log Sheets, and validating data reported. 

II. p1scuss10ly 

Analytical data produced for process feedback purposes, must be validated for 
completeness and accuracy, matched to the Operations Log Sheets which document the 
treatment applied to the waste in question, and evaluated to determine the performance 
level of the Design Recipe. In order for process feedback to be useful for process 
control purposes, the validated data must be available within a reasonably short period 
of time after treatment of the waste. For this project we expect that analytical data of 
two types will be requested and reported back to the Project Ofice. 

Total Metals Analysis - For speed of process feedback, preliminary analyses for 
RCRA metals concentrations will be performed directly on the samples provided to 
the laboratory. Reporting from the lab to the Project Office will be within 24 
hours of sample receipt by the laboratory. 

Toxicity Characteristic Leaching Procedure (TCLP) Metals - If any RCRA 
metal from the Total Metals Analysis is reported at a concentration exceeding 20 
times the BDAT Treatment Standard, the sample will be extracted by the TCLP 
method and the extract analyzed for RCRA metals concentrations, with the results 
compared to the BDAT Treatment Standard. Reporting of TCLP results will be 
within 48 hours after the sample is received by the laboratory. 
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Chain-of-Custody - A procedure which ensures that samples, once co!lected, remain in 
the custody of specific individuals until analyzed, and that each individual having 
custody of the sample be identified as to the time interval in which the individual 
maintained custody of the sample. Chain-of-Custody is "unbroken" if the sample is in 
the custody of the identified individuals from the sampling time to the time of analysis, 
and is maintained secure from tampering during that time. 

Chh-of-Custody Form - A dual purpose document which is used to request 
laboratory analyses, and to document a traceable Chain-of-Custody for each sample. A 
standard Fernald Site form, Site-wide Analysis Request/Custody Record, will be used. 

Compatible Waste Group (CWG) Number - A unique identification number assigned 
for tracking purposes to groups of compatible waste containers entering the waste 
stabilization process. All containers in a CWG have the same CWG Number. 

Feedback Sample - A type of grab sample collected for the purpose of performance 
verification of the process and the Design Recipe. 

Grab Sample - A sample collected at a point in time, which is representative of the 
waste in a single container (Mixing Dnun). 

Laboratory Analytical Report - A written report of laboratory analytical results 
generated by the analytical laboratory and transmitted to the Perma-Fix Team site 
office. 

Operations Lag Sheet - A one-page log sheet which provides a format and checklist of 
information that individual process operators must record during treatment, sampling, 
decanting and curing of wastes treated during this project. This sheet when completed 
provides traceability for grab and composite samples to the original containers, Mixing 
Drums, and White Metal Boxes (WMBs) to which the samples are related. 

Sample Splitting - A procedure in which a larger sample is divided into two or more 
smaller portions for separate analysis in different laboratories. Sample splitting ensures 
that each laboratory receives essentially the same sample for analysis. 

IV. REFERENCES 

Sampling and Analysis Plan (SAP), Appendix B of Volume I, Plans and Procedures 
FEMP Containerized Waste Sampling and Analysis Plan, Rev. 1 
Process Operating Procedure (POP-2.15) Operations Log Sheet 
Sample Management Procedure (SMP-7.2) SampZing and Chain-of-Cmody 
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V. PROCEDURE 

A. Provision of S amples and SDecifications for F eedback S ~ D I  e Analvsis 

Any operator who is required to collect treated waste samples, package them, and 
provide them to a laboratory for process feedback purposes must follow the sampling 
and Chain-of-Custody procedures provided in SMP-7.2 in the collection, packaging, 
labeling, and documentation of the sample. He must complete the Chain-of-Custody 
Form, specifying the analyses to be performed by the laboratory in the spaces provided, 
and documenting the transfer of sample custody to the laboratory. For the purposes of 
this procedure, it is assumed that the Decant Operator or his helper performs this task. 
The following is the minimum specification for analytical services to be requested on the 
Cha-of-Custody Form. 

1. RCRA Metals (Total Metals Basis): For rapid analytical feedback, samples of the 
stabilized waste will be analyzed immediately after initial set has been achieved for 
the 8 RCRA metals listed below. This analysis will be performed directly on the 
sample to determine the total metals concentrations present in the waste. Column 
C provides the BDAT Treatment Standards for each of the RCRA metals. Column 
D provides the trigger values for each RCRA metal ‘that would require a full TCLP 
extraction and analysis to be performed. 

A B C D 
Concentration 

Parameter EPA Waste BDAT T reatmen t 
Code Standard (w 

Arsenic DO04 
Barium DO05 
Cadmium DO06 
chromium D007 
Lead DO08 
Mercury DO09 
Selenium DO10 

5.0 
100.0 

1 .o 
5.0 
5 .O 
0.20 
5.7 

100 

20 
100 
100 

4 
100 

2. TCLP: For each Process Feedback Sample in which any RCRA metal result 
exceeds the trigger value in Column D, the Toxicity Characteristic Leaching 
Procedure (TCLP) will be performed to produce an extract of the treated waste. 
Then the extract will be analyzed for RCRA metals and compared to the BDAT 
Treatment Standards listed in Column C. 

The following procedures should be followed in specifying laboratory analyses. 
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Performer Action 

Decagt Operator 
Or Helper 

1. Verifies that the samples have set to a solid state. 

2. Selects the process feedback sample(s) to be analyzed from 
the project archive and packages the sample(s) for delivery to 
the laboratory. 

3. Finds the Chain-of-Custody Form(s) for the sample(s) to be 
analyzed, writes in the Total RCRA Metals parameters to be 
analyzed on the form, and places the completed form with the 
sample(s) for pickup by FERMCO personnel. 

4. When the FERMCO representative arrives to pickup the 
sample(s), signs and marks the date and time of sample 
custody transfer on the Chain-of-Custody Form, to document 
the transfer of sample custody, retains one copy of the Chain- 
of-Custody Form, and gives the remaining copies and the 
sample(s) to the FERMCO representative. 

FERMCO 
Representative 

5 .  Signs and marks the date and time of sample custody transfer 
on the Chain-of-Custody Form, to document the transfer of 
sample custody. Collects the sample(s) and Chain-of-Custody 
F o m  and delivers them to the laboratory. 

6. Signs and marks the date and time of sample custody transfer 
on the Chain-of-Custody Form, to document the transfer of 
sample custody to the laboratory. 

Laboratory 
Representative 

7. Signs and marks the date and time of receipt on the Chain-of- 
Custody Form, to document the transfer of sample custody to 
the laboratory. 

B. Data Reporting. Validation. and Evaluation 

For each Total RCRA Metals sample analyzed, the laboratory will report the analytical 
data requested on the Chah-of-Custody Form, in writing to the Project Team Office. 
The results for each sample can be reported individually, or in combination, but the 
data for each sample must be reported within 24 hours of receipt of the sample at the 
laboratory. Upon receipt of an analytical report, the following actions should be taken. 
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Perform er 

. .  Project Manager or 1. 
Process Supervisor 

2. 

3. 

4. 

5 .  

6.  

7. 
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Actions 

Receives the laboratory analytical report and matches it with 
the Chain-of-Custody Form and the pertinent Operations Log 
Sheets. 

Verifies that results have been reported for all samples 
submitted and that data has been reported for all analytes 
requested. If any data is missing, immediately notifies the 
laboratory by telephone. 

Verifies that appropriate analytical methods were used, and 
that reported detection lifts are low enough to provide 
accurate data at least one order of magnitude lower than 
shown in Column C in A. 1. of this procedure. If detection 
limits are too high, investigate with the laboratory to 
determine the cause. 

Evaluate the data reported for the 8 RCRA metals in 
comparison to Column D in A. 1. of this procedure. 

If any of the RCRA metal concentrations are reported to be in 
excess of the Column D value, authorize the laboratory to 
perform the TCLP extraction and metals analysis on the 
sample. 

If the TCLP results for any RCRA metal are reported at a 
value exceeding Column C in A. 1. above, investigate with 
the laboratory to determine if the results reported are 
accurate. 

If the results are valid, and exceed Column C, halt the 
production process, investigate appropriate Operations Log 
Sheets, and perform bench-scale testing to modify the Design 
Recipe. 

VI. ATTACHMENT 

None 
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I ANALYSIS AND REPORTING FOR 
WASTE ACCEPTANCE SAMPLES 

I. POLICY 

PES1 policy is to provide necessary sampling support to FERMCO in sampling treated 
wastes for waste acceptance analyses, in accordance with the Sampling and Analysis 
Plan ( S A P )  in Appendix B of the Volume I Plans document. SMP-7.2 describes the 
procedures for sampling waste and documenting the sampling activities. This procedure 
describes the analytical requirements for waste acceptance purposes, and the reporting of 
results by the analytical laboratories performing the analyses. In keeping with this 
policy, all Perma-Fix Team members receiving waste acceptance analytical data or 
performing data analysis activities are to use this procedure in reviewing the reports, 
matching analytical reports with pertinent Operations Log Sheets, and validating data 
reported. 

II. DISCUSS ION 

Analytical data produced for waste acceptance purposes must be validated for 
completeness and accuracy, matched to the Operations Log Sheets which document the 
treatment applied to the waste in question, and evaluated to determine the acceptability 
of the treated waste to NTS. 

III. DEFINITIONS 

Chain-of-Custody - A procedure which ensures that samples, once collected, remain in 
the custody of specific individuals until analyzed, and that each individual having . 

custody of the sample be identified as to the time interval in which the individual 
maintained custody of the sample. Chain-of-Custody is "unbroken" if the sample is in 
the custody of the identified individuals from the sampling time to the time of analysis, 
and is maintained secure from tampering during that time. 

Chain-of-Custody Form - A dual purpose document which is used to request 
laboratory analyses, and to document a traceable Chain-of-Custody for each sample. A 
standard Fernald Site form, Sire-wide Analysis Request/Custody Record, will be used. 

, 
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N. 

V. 

Compatible Waste Group (CWG) Number - A unique identification number assigned 
for tracking purposes to groups of compatible waste containers entering the waste 
stabilization process. All containers in a CWG have the same CWG Number. 

Grab Sample - A sample collected at a point in time, which is representative of the 
waste in a single container (Mixing Drum). 

Log Analytical Report - A written report of laboratory analytical results generated by 
the analytical laboratory and transmitted to the Perma-Fix Team site office. 

Operations Log Sheet - A one-page log sheet which provides a format and checklist of 
information that individual process operators must record during treatment, sampling, 
decanting and curing of wastes treated during this project. This sheet when completed 
provides traceability for grab and composite samples to the original containers, Mixing 
Drums, and White Metal Boxes (WMBs) to which the samples are related. 

Sample Splitting - A procedure in which a larger sample is divided into two or more 
smaller portions for separate analysis in different laboratories. Sample splitting ensures 
that each laboratory receives essentially the same sample for analysis. 

Waste Acceptance Sample - A type or grab sample collected, archived and subjected to 
random selection for statistical waste acceptance analyses, aimed at providing proof of 
acceptability of the treated waste to NTS. 

REFERENCES 

Sampling and Analysis Plan ( S A P ) ,  Appendix B of Volume I Plans and Procedures 
F E W  Containerized Waste Sampling and Analysis Plan, Rev. 1 
Process Operating Procedure (POP-2.15) Operatiom Log Sheet 
Sample Management Procedure (SMP-7.2) Sampling and Chain-of-Custody 

PROCEDURE 

A. Pro vision of Samdes and Spec ifications for Waste Accepts nce SmDl e Analvsa 

Any operator who is required to collect treated waste samples, package them, and 
provide them to a FERMCO representative for waste acceptance purposes must follow 
the sampling and Chain-of-Custody procedures provided in SMP-7.2 in the collection, 
packaging, labeling and documentation of the sample. He must complete the Chain-of- 
Custody Form, idenwing the person who performed the sampling and the date and 
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time of the sampling in the spaces provided, and document the transfer of sample 
custody to the FERMCO representative. The FERMCO representative will specify the 
analyses to be performed and mark these requested analyses on the Chain-of-Custody 
Form. For the purposes of this procedure, it is assumed that the Decant Operator or his 
helper performs this task. 

Perfornet 

'FERMCO 1. 
Representative 

Decant Operator 2. 
Or Helper 

FERMCO 3. 
Representative 

4. 

5 .  

Laboratory 6. 
Representative 

Action 

Randomly selects one or more samples from the Waste 
Acceptance Archive. 

Finds selected sample(s) and their Chain-of-Custody Form(@. 
Signs and marks the date and time of sample custody transfer 
on the Chain-of-Custody Form, to document his relinquishing 
custody of the sample(s). Retains one copy of the Chain-of- 
Custody Form, and gives the remaining copies and the 
sample(s) to the FERMCO representative. 

Signs and marks the date and time of sample custody transfer 
on the Chah-of-Custody Form(@, to document his receipt of 
the sample(s). Collects the sample(s) and Chain-of-Custody 
Form(s) and delivers them to the laboratory. 

Marks the Chain-of-Custody Form(s) with the requested 
analyses, to communicate to the laboratory which analytical 
parameters should be tested on each sample. 

Signs and marks the date and time of sample custody transfer 
on the Chain-of-Custody Form, to document the transfer of 
sample custody to the laboratory. 

Signs and marks the date and time of receipt on the Chain-of- 
Custody Form, to document the transfer of sample custody to 
the laboratory. 

B. 'Data Reporting. Validatb. an d Evaluation 

For each sample analyzed by the laboratory, the laboratory will report the analytical 
data requested on the Chain-of-Custody Form, in writing to the FERMCO Project 
Offlce, and send a copy to the Pem-Fix Project Office. The results for each sample 
can be reported individually, or in combination. Upon receipt of an analytical report in 
the Perma-Fix Project Office, the following actions should be taken. 
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Perform er Action 

Project Manager or 1. Receives the laboratory analytical report and matches it with 
Process Supervisor the pertinent Chain-of-Custody Form(s) and Operations Log 

Sheets. 

2. Verifies that results have been reported for all samples 
submitted and that data has been reported for all analytes 
requested. If any data is missing, immediately notifies the 
laboratory by telephone. 

3. Verifies that appropriate analytical methods were used, and 
that reported detection limits are low enough to meet the 
requirements established for the project. If detection limits are 
too high, investigate with the laboratory to determine the 
cause. 

4. Evaluate the data reported for the 8 RCRA metals in 
comparison to the BDAT Treatment Standards listed in 
Column C, Section A. 1. of SMP-7.3, Analysis and Reporting 
for Process Feea3ack Samples 

5. If any of the RCRA metal concentrations are reported to be in 
excess of the BDAT Treatment Standards, investigate with the 
laboratory to determine whether the data is valid. 

6. If the data is found to be accurate, halt the production'process 
and perform bench-scale testing to modify the Design Recipe. 

None 
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PES1 Quality Assurance Procedures Index Draft OA 6/7/95 
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Assessment Planning and Conduct Draft OA 6/7/95 
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PERSONNEL TRAINLNG 

I. POLICY 

It is the policy of PESI that all personnel performing project activities will have the 
necessary training before they perform those activities. This includes training required 
by the client. 

II. DISCUSSION 

PESI project personnel are thoroughly trained and experienced in the application of the 
Perma-Fix process, and need no additional formal training in that regard. Project 
training needs, therefore, fall into four categories. They are: 

A. Site-specific training required by the client. 

B. Project-specific SOP training. 

C. PESI Quality Assurance Program training. 

D. Training in new needs that arise during the course of the project. 

This procedure contains provisions for dealing with all four areas of need. The PESI 
Quality Assurance Coordinator will serve as training coordinator for all project-related 
training. 

III. DEFINITIO NS 

Training - A planned and systematically implemented activity designed to provide 
participants with knowledge, skill, or ability in an area of performance necessary for 
project success. This includes, but is not limited to, formal classroom training. All 
training, regardless of format, will be documented. 

IV. REFERENCES 

None 
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V. PROCEDURE 

A. Site-SDecific~raining 

Performer Action 

Quality 1. Works with the client’s representative to determine site- 
Assurance 
Coordinator 

specific training needed. Determines which PESI project 
positions need each type of training. Constructs and 
maintains a matrix (similar to Attachment A) which shows 
these needs. 

2. Determines which courses will be provided by the client and 
which ones will be obtained from other sources. Obtains a 
schedule for client-provided training. 

3. Schedules individuals for training. If source is other than 
FERMCO, collects evidence of training and enters it into the 
project records system. 

B. SOPTr aining 

Performer 

Quality 
Assurance 
Coordinator 

Action 

1. Works with the PESI Project Manager to identify which 
procedures must be read and understood by which project 
participants. 

2. Distributes a listing of the appropriate procedures, along with 
documentation instructions and a schedule for completion, to 
all project participants. 

3. Follows up to ensure that the activity is completed as 
scheduled. On a sampling basis, evaluates the effectiveness 
of the “read and understand” process, and takes further action 
as needed. ’ 

4. Ensure that all documentation is complete, and enters it into 
the project records system. 
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Performer 

Quality 
Assurance 
Coordinator 

Action 

1. Schedules an orientation and indoctrination session with project 
participants to ensure that they understand the overall goals and 
methods of the project’s Quality Assurance Program. This is an 
adjunct to the specific provision of the SOPS which each 
individual has read and understood. Emphasis will be placed on 
the following points: 

Individual responsibility for quality and quality assurance. 
Importance of teamwork among all project participants. 
Importance of identifying and resolving problems. 
Importance of being alert for trends that indicate systemic 
problems. 
Prime importance of the customer’s need for confidence in 
our work. 

2. Enters documentation of training into the project records 
system. 

D. Responding to New Training Needs 

Performer Action 

Quality 
Assurance need for additional or revised training. This includes con- 
Coordinator sidering the training implications of day-to-day performance, . 

1. In coordination with the Project Manager, remains alert to the 

overall project performance trends, and the results of 
management assessment and independent assessment activities. 

2. When training needs arise, identifies the optimum source for the 
training. Arranges for employees to attend training. Enters 
documentation of the training into the project records system. 

3. Evaluates the results of the training through discussions with 
employees and the project manager, and through observation of 
on-the-job performance. Takes follow-up action as needed. 

VI. ATTACHMENTS 

A. Attachment A, “Site Training Matrix (Sample)” 
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I . QUALITY IMPROVEMENT 1 
I. 

II. 

III. 

POLICY 

It is the policy of PESI that continuous improvement will be an integral part of the work 
of all project employees. Each employee will continually look for ways to increase the 
quality of our processes and results, and to provide additional confidence to the 
customer that value is being delivered through project activities. Each employee will. 
take personal responsibility for quality improvement, and will work with management to 
ensure that barriers to quality are identified and removed. 

DISCUSS ION 

This process, along with that described int he referenced PESI procedure, provides a 
complete system for identifying, analyzing, and resolving quality problems of all levels 
of significance. 

DEFINITIONS 

Quality Problems - A condition in which either a Nonconformance or a Deficiency 
exists. 

Nonconformance - A hardware deviation that places the item or component outside 
accepted standards or specifications. 

Deficiency - A deviation in a system or process that places it outside accepted standards 
or specifications. 

Significant Quality Problem - A nonconformance or deficiency that has, or could 
have, a serious impact on safety, quality, environmental protection, or project goals and 
schedules. 

. 

Improvement Opportunity - A condition in which hardware, processes, or activities 
meet standards or specifications but could be improved to provide added value in terms 
of safety, quality, environmental protection, or project goals and schedules. 
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Iv. 

V. 

REFERENCES 

PESI 8.4, "Quality Problems and Corrective Action" 

PROCEDURE 

A. Handling Oualiq Problems 

Performer 

PESI Employee 1. 

Project 
Manager 

2. 

3. 

4. 

5 .  

Action 

Upon discovering a quality problem, immediately makes a 
judgment regarding its severity. If it is a significant quality 
problem, temporarily halts the associated work process and 
consults with the Project Manager. 

Gathers the facts from the employee, decides whether or not to 
resume the work operation, and implements that decision. 

In cooperation with the Quality Assurance Coordinator, 
determines if the problem should be handled as a normal day- 
to-day variation in work or as a Quality Problem using the 
process in PESI 8.4, "Quality Problems and Corrective Action." 

If the problem should be handled as a Quality Problem, uses the 
process in PESI 8.4, "Quality Problems and Corrective Action" 
to address it. 

If the problem should not be handled as a Quality Problem 
using the process in PESI 8.4, corrects the problem and makes 
the appropriate notations in the daily operating log. 

B. Handling ImDrovement Opportu nities 

Performer Action 

PESI Employee 1. Identifies the improvement opportunity, brings it to the 
attention of the Project Manager. 



Performer 

Project 
Manager 

Action 
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. 2. Discusses the opportunity with the employee, the Quality 
Assurance Coordinator, and other affected project participants. 

3. Makes assignments to plan, implement, and evaluate the actions 
taken to respond to the improvement opportunity. Follows up 
to ensure completion of these actions. 

C. Identieing Trends 

Performer Action 

Project 1. Periodically meets with the Quality Assurance Coordinator to 
Manager review performance data to identify trends. Such data include: 

Daily operating logs 
Employee Suggestions 
Inspection results 
Sampling data analysis results 
Quality Problems (nonconfonnances and deficiencies) 
Results from audit, surveillance, and other assessments 

2. Identifies action to be taken to address adverse trends and 
initiates such action. Addresses quality problems as provided 
for in PES1 8.4. 

VI. ATTACHMENT 

None 
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QUALITY PROBLEMS AND CORRECTIVE ACTION 

I. 

II. 

III. 

POLICY 

PESI policy is that quality problems will be identified, documented, and corrected as 
quickly as possible. This effort involves both the Quality Assurance Coordinator, the 
Project Manager, and other line performers. They will work as a team to correct 
problems in PESI processes or results. All quality problems will be reported to 
FERMCO, and copies of associated documents will be provided to them. 

DISCUSS ION 

Quality Problems can be identified through planned assessment activities, through 
quality improvement activities, or through other means such as external reviews or 
evaluations. Regardless of the source of the problem; it will be handled in accordance 
with this procedure. 

DEFINITIO NS 

Quality Problems - A condition in which either a Nonconformance or a Deficiency 
exists. 

Nonconformance - A hardware deviation that places the item or component outside 
accepted standards or specifications. 

Deficiency - A deviation in a system or process that places it outside accepted standards 
or specifications. 

Significant Quality Problem - A nonconformance or deficiency that has, or could 
have, a serious impact on safety, quality environmental protection, or project goals and 
schedules. 

Corrective Action - Includes all the following actions that apply to a particular 
problem: 

Root cause analysis 
Action to prevent recurrence 

Disposition action (use-as-is, repair, rework, scrap) 
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Disposition action that is use-as-is, repair, or rework shall be approved by 
FERMCO before it is implemented. 

N. REERENCES 

A. PESI 8.3, “Quality Improvement” 

B. PESI 8.5, “Assessment Planning and Conduct” 

V. PROCEDURE 

A. Documentation of Ou ality Problems 

Performer 

Quality 1. 
Assurance 
Coordinator 

2. 

3. 

4. 

5 .  

Action 

Identifies the quality problem (nonconformance or deficiency) 
through personal actions or from reports from other project 
participants. Confirms the problem’s existence with the Project 
Manager. 

In the case of nonconformances, ensures that the item or 
component has been tagged, segregated, or otherwise prevented 
from being inadvertently used. 

Determines the need to notify FERMCO, and takes appropriate 
action. 

Documents the problem on a Nonconformance Report or a 
Deficiency Report. Coordinates closely with the Project 
Manager. Signs the report, and issues it to the Project Manager 
for action. 

Monitors the action taken by the Project Manager to ensure that 
the problem is addressed. 
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B. Correcting the Ouality Problem 

Performer 

Project 1. 
Manager 

2. 

Quality 3. 
Assurance 
Coordinator 

4. 

5 .  

6 .  

7. 

VI. ATTACHMENTS 

Action 

Determines disposition and corrective action needed. 
Coordinates with the Quality Assurance Coordinator. 

initiates disposition and corrective action, and monitors 
activities to ensure that they are completed as scheduled and 
that the desired results are achieved. 

Monitors disposition and corrective actions as they are carried 
out. 

Verifies that the actions committed to have been completed, and 
that the desired results are achieved. Works with the Project 
Manager to resolve problems with the implementation of 
corrective action. 

Approves closure of the Nonconformance or Deficiency Report. 

Processes all related documentation as a project record. 

Provides copies fo all related documents to FERMCO. 

A. Attachment A, “Nonconformance Report” 

B. Attachment B, “Deficiency Report” 
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Perma-Fix I NONCONFORMANCE REPORT 

2] ITEM IDENTIFICATION AND DESCRIPTION 

ATTACHMENT A 

Nonconforma nce ReDofi 

a M N O .  

1 DATE - 
A PROJECT 
1 TAGNO. 

7188 

a RECIPIENT 

a SPECIFICATION NO. AND REVISION 

1 CONTIUCT N0.M NOJPURCIIASE ORDER 

1 DRAWING NO. AND REVISION 

A. ACTUAL CONDITION 

I 

a DISPOSITION 
0 ACCEPT 0 REWORK 0 REPAIR 0 CONDlflONAI. (EXP1,AM) 
JUSTIFICATION AND SPECIAL REQIJIREMENTS 

B. REQUIREMENT 

4J 
DISPOSITION APPROVAL 

RFSPONSIR1.E MANAGER . DAT, TECHNlCAl. APPROVAI, DATE 

ITEM WRIPICATION OACUPTABLE 0 UNACCEFTABLE 0 ADDITIONAL ACTION REQUIRED 

a RELEASED BY DATE DATE 
(QA SPECIAIJST) 
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ATTACHMENT B 
(Page 1 of 2) 

Deficiency Report 
PERMA-FM 

DEFICIENCY REPORT Page - of - 

1 DRNo. Discovered by: Date : 

I. Pescriution of Condition (Include requirement violated) 

Response Required Within - 
Prepared by: 

Approved by (QA Coordinator): Date: 

II. Resuonse 

Days of Issue Date - See Continuation Sheet 0 

Action Completion Date 

Prepared by: 

Approved by: Date: (Response Date) 

III. Evaluation of Resuonse Response Accepted: Yes - No - 

Additional Documents Attached 0 See Continuation Sheet 

See Continuation Sheet 0 
Evaluated by: 

Approved by: Date: 

IV. Cornletion Verification & Basis for Closure 

Action Completion Reported by: Date: 

Additional Documents Attached 0 See Continuation Sheet 0 
Verified by: Date: (Verification Date) 

Approved by : Date: (Closure Date) 



.*. . -  

Page 6 of 6 
Rev. 0 (Draft A) 
Date: 6/7/95 

ATTACHMENT B 
(Page 2 of 2) 

Deficiency Report Fo rm (Example) 

PERMA-FIX 
DEFICIENCY REPORT Page __ of - 

DR No. 
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ASSESSMENT PLANNING AND CONDUCT 

I. POLICY 

is h\e p l i q  Gf T B I  iD FippleE&ni &&e COfiaGl acfoz &&ea by rl&-figers -flpu\ 2 
set of management and independent assessments. These assessments will be planned, 
conducted, reported, and followed up in a systematic manner, and the results will be 
used in quality improvement activities. 

II. DISCUSS ION 

None 

III. DEF'INITIO NS 

Assessment - A generic term that includes Management Assessment and Independent 
Assessment. Assessments can be conducted in several ways. Audit, Surveillance, and 
Review are three of the more common ones. 

IV. REFERENCE 

PES1 8.4, "Quality Problems and Corrective Action" 

V. PROCEDURE 

A. Evaluation Planning 

Performer 

Quality 
Assurance 
Coordinator 

Action 

1. Develops an overall assessment plan and schedule which 
identifies the major activities or items to be evaluated, and 
which ident5es the most appropriate evaluation method. This 
can include management assessments. Attachments A-D 
provide various forms and formats to be used. 

2. Prepares an assessment plan and the needed checklists. 
(Attachment A) 
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B. Evaluation Conduct 

Perform eI: Action 

Quality .1. Conducts the assessment activity in accordance with the 
Assurance 
Coordinator 

evaluation plan and evaluation checklists. 

Notifies appropriate supervision of item or activity 
noncompliance. Initiates nonconformance reports per 
procedure 8.4. 

2. 

3. Discusses preliminary evaluation results with appropriate 
supervision to ensure adequacy of evidence and conclusions. 

4. Prepares a report of the results from the conduct of the 
assessment activity. 

v. RECORDS 

Documents created or collected are to be retained as project records. 

A. Attachment A - Assessment Plan 

B. Attachment B - Assessment Checklist 

C. Attachment C - Assessment Report Format 
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~~ 

ASSESSMENT PLAN 
Evaluation No. : 

Dates of Evaluation 

1. Organization to be Evaluated: 

2. Location of Evaluation: 

3. Scope: 

4. Previous. Evaluation Activities for Follow-up: 

5 .  Team Members: 

~ 

6. List of Conuolling Documents and Revisions: 

7.  Proposed Schedule: 

Prepared by: Date: 
(QA Coordinator) 
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ATTACHMENT B 

(Page 1 of 2) 

Quality Assu rance Evaluat ion Checklist 

I 

! 



.. 
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Assessment Report Format 

The. coversheet or transmittal letter should contain the following: 

a) Assessment number 
b) Assessment subject 

d) Date(s) of conduct 
c) E2te resno??se r is O w  

The body of the report should include the following sections: 

a. PURPOSE 

This is a statement of the purpose of the assessment and areas examined. 

b. CONCLUS IONS 

The conclusions summarize the results and state the adequacy and effectiveness 
of the areas audited. 

c. RESULTS 

Results include the specific areas of conformance and non-conformance. The 
original Deficiency or Nonconformance Report forms are attached to the report. 

The audit report is signed by the team leader. 
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PESI HEALTH AND SAFETY PROCEDURES INDEX I 

NO. TITLE REV. DATE 

9.1 PESI Health and Safety Procedures Index Draft OC 7120195 

9.2 

9.3 Mixing of Chemicals 

9 :4 

9.5 Monitoring of Discharge Air 

9.6 HEPA Management 

9.7 ~adiologicai Protection 

Handling and Storage of Chemicals 

Monitoring of Workplace Air 

9.8 Hoisting and bgging 

Draft OA (814195) 

Draft OA (814195) 

Draft OA (814195) 

Draft OA (814195) 

Draft OA 711 1/95 

Draft OA (814195) 

Draft OA (814195) 
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I HEPA MANAGEMENT I 
O&M OF THE BSI MODEL AP-2000 HEPA UNIT I 

I. POLICY 

It is the policy of PESI, in executing the Mixed Waste Stabilization Project at Fernald, 
to increase the margin of worker safety to the extent practicable through proper 
operation and maintenance of localized ventilation for control of dust and airborne 
contamination. 

II. DISCUSS ION 

This procedure describes operation and maintenance (O&M) of the Bartlett Services 
Inc., model AP-2000 ventilator, which is designed for high volume airflow and 
extended HEPA filter life. All filters are changed from a side access door located on 
the right side of the housing. A filter locking mechanism is intended to assure proper 
installation of replacement filter elements, preventing air from bypassing the HEPA 
filter. Power requirements are 230/460 V AC 3 phase at 12/6 amps. This procedure 
applies to work integral to the Mixed Waste Stabilization Project at Fernald; it applies 
exclusively to subcontractor personnel authorized by the H&S Coordinator to operate or 
maintain this equipment. All PESI employees operating or maintaining the AP-2000 
will do so only after receiving training on this procedure. 

III. RE FERENCE 

Bartlett Nuclear Services, Inc. 
Air * Pak 

1 - 800 - 225-0385 
Portable HEPA Ventilation Manual 

IV. PROCEDURE 

A. Start-up 

NOTE: The AP-2000 may be placed at any location throughout the mixed waste 
stabilization process area. The 6" rollers travel over irregular floor surfaces. 
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Process 
Supervisor 
& ES&H 
Coordinator 

1. Approve the placement of the AP-2000. 

Process 
Technician 

2. Relocate the AP-2000 to the approved location. 

NOTE: The standard 5 hp motor may be connected to common 480, 3 phase welding 
outlets. To operate AP-2000 from 230, 3 phase outlets the following must be performed 
by authorized electrical personnel: 

Electrician 3. Wires motor as indicated on motor plate for 460 or 230 
operation. 

4. Replaces heaters in the magnetic motor starter with those rated 
at 230 (460 heaters are installed at the factory). 

5 .  .Changes plug or cord. 

6. Upon initial start-up, checks the direction of the motor 
rotation. When viewing the motor from the rear, rotation 
should be clockwise. 

B. Sa fetv Precautions 

NOTE: Accidental Start Hazard - When performing maintenance, including fdter 
changes or inspections, the large back inclined fan impeller presents a safety hazard if 
the unit is powered. 

Performer 

Process 1. 
Technician 

2. 

Action 

Verifies that the unit is unplugged to prevent accidental 
starting while fingerslhands, or clothing are present within the 
interior of the machine. 

Tags out the plug with a tag labeled "Out of Service" to 
ensure co-workers do not replug the unit to power during 
maintenance. 
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NOTE: Fire Hazard - Ventilating for welding, burning, grinding, or work requiring 
ventilation of sparks or burning materials is not expected as part of the Mixed Waste 
Stabilization Project. If such ventilation becomes a requirement, take the following 
steps prior to continued operation of the AP-2000. 

Performer Action 

ES&H 
Coordinator 

2. Calls for and directly supervises the following steps 3 and 4. 

Process 
Technician 

3. Installs a Spark Arrester - Inserts a spark arrester, which is a 
stainless steel mesh prefilter (24" x 24" x 2"), in the prefilter 
track to replace prefilters made of fiberglass or paper. . 

4. Verifies HEPA Filter has Stainless Steel Encasement - 
Checks the HEPA filter frame by opening the side access door. 
If filters have wooden frames, replaces them with HEPA filters 
with Stainless Steel frames. 

NOTE: Efficiencv Haza rd - To ensure filtration efficiency, the new unit has been DOP 
tested. All filters supplied by Bartlett Nuclear Services are factory DOP tested in 
accordance with Mil-Std-282 while encapsulated at two flow rates. All filters are 
labeled and certified to have the efficiency of no less than 99.97 % on a challenge 
aerosol having a homogeneous particle size of 0.3 microns at capacity. 

Performer Action 

ES&H 
Coordinator 

5 .  Schedules DOP testing as required on a six-month basis to be 
performed by the manufacturer or equivalent. 

6. Ensures DOP testing is accomplished and documented or 
otherwise tags the unit out of service until testing is up to date. 

c. c o  nfiguration 

NOTE: Confguration and operation of the unit must have approval of both the Process 
Supervisor and H&S Coordinator (or designees). 

Performer Action 

Process 
Technician 

1. Configures and operates a single 2000 CFM suction line or 
two 1000 CFM lines as job requirements indicate. 

2. Regulates air flow with the blast gates located in the suction 
transition. 



HSP-9.6 
Page 4 of 7 
Rev. 0 (Draft A) 
Date: 7/11/95 

Performer Action 

Process 
Technician 
(cont ’ d) 

3. Leaves both blast gates open for best adsorption of gas 
contaminates when a single carbon adsorber cart is attached 
to the unit. 

NOTE: Layout of ducts must be approved by both the Process Supervisor and H&S 
Coordinator (or designees). 

Performer Action 

Process 
Technician 

4. Avoids kinks or 90” turns in the flexible ducting. When sharp 
turns are required, uses 22 gauge sheet metal transitions. Use 
“Flexaust” brand CW-C, or equivalent, designed for high 
volume air handling at high negative pressures. 

5 .  Locates the ventilation unit as close to the work area as 
possible to reduce “static” loading from long duct runs. 

ES&H 
Coordinator 

6 .  Direct and approve steps 1-5 above. 

D. Pressure 

The magnehelic gauge located at the rear of the AP-2000 indicates the HEPA filter 
resistance to airflow. Over a period of 2 to 3 years, the gauge reading will increase. 
Requires change out of the filter elements when the magnehelic gauge indicates 10” w.g. 
Filter change out should not be needed during the Mixed Waste Stabilization Project. 

Performer: Action 

ES&H 1. Records magnehelic gauge readings monthly 
Coordinator 

NOTE: The increased magnehelic readings may be used to estimate airflow reductions 
due to filter loading as follows: 
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Change the filter when the magnehelic gauge reading approaches 10" w.g. 

E. Filter Life 

Filter life depends on the dust loading. Because the unit will be operated in an area 
where solidification is being performed, the prefilters will be changed routinely. With 
proper pre-filtering, the HEPA will give 3-4 years of service. 

Performer Action 

H&S Coordinator 1. Determines the frequency at which the prefilters should be 
changed to minimize dust loading on the HEPA and 
supervises filter change outs. 

Process 2.' Changes out the prefilters at the determined frequency. 
Technician 

NOTE: Refer to the attached sketch while using this procedure. Bartlett filter are 
equipped with a protective wire mesh screen over the filter faces to yrotect the filter 
media from damage. Always handle HEPA fdters from the sides. Do not touch the 
filter face when removing HEPA filters from their shipping box or during installation. 

Process 
Supervisor as follows: 

3. Provides materials and tools required for filter change out 

Pliers, to tighten wing nuts 
Large plastic bag, 55 gallon or greater 
Label for bags IAW site requirements 
Replacement filters 
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Performer ’ 

ES&H 
Coordinator 

Process 
Technician 

4. 

5 .  

6 .  

7 .  

8. 

9. 

10. 

11. 

12. 

Action 

Directly supervises process technician(s) during filter change 
out. 

Disconnects the unit from the power source and tags out 
power cord plug. 

Removes 4 wing nuts from access door comers. 

Opens door - Swing the horizontal filter locking mechanism 
bar outward, unlocking the filter element. 

Removes the spent filters by sliding them out through the 
access door and into the large plastic bag. 

Seals and labels the waste plastic bag. 

Removes the replacement fdter from package by holding 
filter at frame edges only. 

Locates the “fluid seal” of the filter and faces it toward the 
upstream side of the housing. Slides the fluid seal into 
place. 

Gently closes the locking mechanism bar and observe the 
movement of the filter to the knife edges, engaging the fluid 
seal. 

NOTE: If you have difficulty locking the filter, it may not be 
properly seated or positioned in the housing. The housing door 
will not close unless the filter is seated correctly. 

13. After filter is seated, closes housing door and replaces 
stainless steel wing nuts. 

14. Transfers labeled bagged spent filter to Fernald site 
representative. 

15. Returns tools to process supervisor. 

V. ATTACHMENTS 

~ o @ ? ~ 6  A. Diagram of housing permanently installed into the air system 
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ATTACHMENT A 

THIS ATTACHMENT WILL BE PROVIDED 

. .. . . 
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PES1 ACRONYMS, ABBREVIATIONS, AND INITIALISMS I 
ALARA 
BDAT 
CERCLA 
CIV 
COTR 
CWG 
DOE 
DOT 
DQOs 
EPA 
EPCRA 
ES&H 
FEMP 
FERMCO 
FFA 
HEPA 
LDR 
LEL 
LLW 
MSDS 
MEF 
NEMA 
NEPA 
NTS 
NRC 
OEPA 
O&M 
OSHA 
PAT 
PDC 

As Low As Reasonably Achievable 
Best Demonstrated Available Technology 
Comprehensive Environmental Response, Compensation, and Liability Act 
Color Intensity Value 
Contracting Officer's Technical Representative 
Compatible Waste Group 
U. S. Department of Energy 
Department of Transportation 
Data Quality Objectives 
Environmental Protection Agency 
Emergency PLanning and Notification Right-to-Know Act 
Environmental Safety & Health 
Fernald Environmental Management Project 
Fernald Environmental Restoration Management Corporation 
Federal Facility Agreement 
High Energy Particulate Air 
Land Disposal Restrictions 
Lower Explosive Limit 
Low Level Waste 
Material Safety Data Sheet 
Material Evaluation Form 
National Electrical Manufacturer's Association 
National Environmental Policy Act 
Nevada Test Site 
Nuclear Regulatory Commission 
Ohio Environmental Protection Agency 
Operation and Maintenance 
Occupational Safety & Health Act 
Process Acceptance Test 
Performance Development Corporation 
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PES1 
PFB 
RAM 
RCRA 
RCR 
RFP 
SAP 
sow 
TCLP 
TLD 
TSD 
WAC 
W B S  
WMB 

Perma-Fix Environmental Services, Inc. 
Process Feedback 
Radioactive Materials 
Resource Conservation and Recovery Act 
Review Comment Record 
Request for Proposal 
Sampling and Analysis Plan 
Statement of Work 
Toxicity Characteristic Leaching Process 
Thermo Luminescent Dosimeter 
Treatment, Storage, and Disposal 
Waste Acceptance Criteria 
Work Breakdown Schedule 
White Metal Box 




