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Mr. James A. Saric, Remedial Project Director 
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Mr. Thomas J.  Schneider, Project Manager 
Ohio Environmental Protection Agency 
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Dear Mr. Saric and Mr. Schneider: 

REHOVAL ACTION #9 LIQUID HIXED WASTE PROJECT 

The purpose of this letter i s  t o  transmit for approval the Department of 
Energy's (DOE) Work Plan for the Liquid Nixed Waste Disposal Project. The 
project will be implemented under the scope of Comprehensive Environmental 
Response and Compensation Li abi 1 i t y  Act (CERCLA) Removal Action No. 9 , 
"Removal of Waste Inventories." The update of procedures, documents, and 
summaries as  required for Removal Action No. 9 i n  accordance with the Amended 
Consent Agreement (ACA) wi l l  reflect activities associated w i t h  the liquid 
mixed waste project. The annual update is  scheduled for submittal t o  U .  S .  
Environmental Protection Agency (USEPA) on June 30, 1995. 

The scope of this project includes the transfer of combustible and ignitable 
liquid mixed waste from drums and various small containers t o  a series of 
temporary storage vessels for sampling prior t o  shipment t o  the K-25 Toxic 
Substance Control Act (TSCA) Incinerator in Oak Ridge, Tennessee, for  
treatment. This project was described conceptually i n  the Draft Site 
Treatment P1 an submitted t o  Ohio Environmental Protection Agency (OEPA) in 
August 1994 and again in the Proposed Site Treatment Plan (PSTP) submitted in 
March 1995. This project involves approximately 2,300 drums of liquid waste. 

Uti1 izing the characterization analyses as well as process knowledge, groups 
or batches of liquid waste having similar hazardous characteristics were 
i denti f i  ed and sampled. 
prior t o  bulking in the temporary storage vessels. Samples of each batch were 
co-mingled under conditions simulating field mixing and the resulting mixture 
monitored for  temperature change and chemical reaction. Compatibility tests 
were performed per American Society of Testing and Materials (ASTM) Procedures 
and results are documented in the attached project work plan. 

These batches were tested t o  insure compati bi 1 i t y  
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When approval from b o t h  U.S. EPA and OEPA t o  proceed with the project i s  
received, the Fernal d Environmental Management Project (FEMP) wi 11 then begin 
transferring the liquid wastes t o  the temporary storage vessels per the 
defined bulking scheme. The transfer process will be strictly monitored and 
controlled with procedures outlined in the project work plan. 
of the transfer process, the tanks will be mixed t o  insure uniformity in the 
batch. Personnel from the TSCA incinerator will sample the bulked wastes per 
the requirements of the TSCA waste acceptance cri teria.  After receipt of the 
results, the wastes will be transferred from the storage vessels t o  t ank  
trailers and shipped from the FEMP t o  the TSCA incinerator in Oak Ridge, 
Tennessee for treatment. 

Upon completion 

Please contact Ed Skintik, (513) 648-3151 or John Sattler, (513) 648-3145 i f  
you wish t o  discuss any aspect of this project. 

Sincerely, 

FN:Skinti k 

cc w/enc: 

cc w/o enc: 

Jack R. Craig 
Director 

P. Pardi, OEPA 
J .  M.  Sattler, DOE-FN 
J. A. Cole, FERMC0/35-1 
T. Hagen, FERMC0/65-2 
M. L. West, FERMC0/35-1 
J.  T. Witzeman, FERMC0/16-2 
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1.0 SCOPE 

The purpose of the Liquid Mixed Waste Project is to consolidate and 
transport ignitable and combustible liquid waste mixtures presently 
stored at the Fernald Environmental Management Project (FEMP) to the . 

Department of Energy's (DOE) K-25 Toxic Substances Control Act (TSCA) 
Incinerator located in Oak Ridge, Tennessee. This work plan was 
prepared to meet the requirements of Removal Action No. 9 as identified 
in the Amended Consent Agreement between the DOE and United States 
Environmental Protection Agency (USEPA). 

A Removal Action Memorandum Addendum was prepared and signed (March 22,  
1995) by the DOE clarifying the scope of wastes included in Removal 
Action No. 9 .  Specifically, "...that low level radioactive wastes that 
are also regulated under other U. S. EPA environmental regulations and 
their State of Ohio counterparts, such as those that contain 
polychlorinated biphenyls (PCBs) or RCRA hazardous constituents (e.g. 
low level "mixed wastes"), are subsets of the LLRW category which are 
covered under the scope of response already established for this removal 
action ..." (page 1, section I(1)). Additionally, treatment, as needed 
to meet land disposal restrictions and waste acceptance criteria at the 
receiving facility is defined in section V.A.1, Proposed Action 
Descri pt i on, of the Removal Act i on Memorandum Addendum, Rev. 1 .  

To achieve the project goals, liquid mixed wastes will be identified 
which meet the waste acceptance criteria (WAC) for the K-25 TSCA 
Incinerator. The wastes will then be tested for chemical compatibility. 
Wastes identified as being compatible will be bulked in liquid storage 
tanks and verification sampling performed per the K-25 WAC. After 
verification sampling is completed, the waste will be transported to the 
incinerator for treatment. Individual work elements will be conducted 
as specified .in this work plan in accordance with all federal, state and 
1 oca1 rul es and regul at i ons. 

2.0 DEFINITIONS 

2 .1  Comprehensive Environmental Response, Compensation, and Liabi 7 ity 
Act (CERCLA) - The Congressional act which governs the cleanup of 
abandoned waste sites, or potential waste sites, and specifies the 
response process to releases to the environment of hazardous 
substances. 

2.2 Resource Conservation and Recovery Act (RCRA) - The Congressional 
act which establishes safe and environmentally acceptable 
management practices for specific waste including hazardous waste. 
RCRA requires the strict "cradle to grave" control and management 
of hazardous waste. 

1 

0 00 GO 5 



6 8 1 3  

2.3 Atomic Energy Act (AEA) - The legislative act passed in 1954 which 
defines the different types of nuclear materi a1 s. 

2.4 Superfund Amendments and Reauthor izat ion Act (SARA) - Revision of 
CERCLA. 

2.5 RCRA Hazardous Waste - A material which satisfies the United 
States Environmental Protection Agency’s definition of a RCRA 
hazardous waste as stated in Part 261 Code of Federal Regulations, 
Title 40 (40 CFR 0 261) also stated in the Ohio EPA 
Administrative Code (section 3745-51). A waste can be one that is 
listed by waste stream or chemical substance, or one that 
exhibits any of the following four characteristics: ignitability, 
corrosivity, reactivity, or toxicity by exceeding Toxic 
Characteristic Leaching Protocol (TCLP) concentration 1 imits which 
have been set for specific chemicals. 
Listed wastes and RCRA Characteristic wastes respectively. 

These are termed RCRA 

2.6 Low-Leve7 Radioact ive Waste - Radioactive waste material that is 
not high-level radioactive waste, spent nuclear fuel , transuranic 
waste or byproduct material as defined in Section IIe(2) of the 
Atomic Energy Act (10 CFR § 62). 

2.7 Mixed Waste - Waste containing both radioactive and. hazardous 
components regulated by the AEA and RCRA, respectively (DOE Order 
5400.3: Hazardous and Radioactive Mixed Program). 

2.8 Contact Waste - Any waste material generated or disposed during 
the decontamination process or material contaminated by spillage 
or leakage during handling o f  the waste material. 

2.9 Exc7usion Zone - An area established around the work area 
perimeter that controls access of personnel. 
shall be established by erecting a barrier. 

The exclusion zone 

2.10 Ass is tan t  Emergency Duty O f f i c e r  (AEDO) - The on-site management 
authority for all shifts and for all abnormal events. 

2.11 Event - Any significant deviation from planned or expected 
behavior or course of events that could endanger or adversely 
affect people, property, or the environment. 

2 
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. 3 .0  WASTE DESCRIPTION 

The Department of  Energy ( D O E )  Facil i t y  near Fernald, Ohio was 
established in t h e  early 1950s as p a r t  of the United States Defense 
Program. The Feed Materi a1 s Production Center (FMPC) , as the faci 1 i t y  
was originally known, produced metal1 i c  uranium fuel elements, target  
cores and other uranium products for  use in weapons production reactors 
and other programs operated for  the DOE. These production operations 
ceased in Ju ly  1989. Shortly thereaf ter ,  the s i t e  was added t o  the 
National Pr ior i t ies  List ( N P L )  under the provisions of the Comprehensive 
Environmental Response, Compensation, and Liabili ty Act (CERCLA) .  In 
August 1991, the Fernald Facil i ty formally acknowledged the change i n  
focus from production t o  cleanup by renaming i t s e l f  the Fernald 
Environmental Management Project (FEMP).  With t h i s  t ransi t ion t o  
environmental restoration, safe disposal of hazardous and mixed waste 
inventories i s  a prime concern.. 

Two categories of waste streams currently stored a t  the FEMP are 
ign i t ib le  l iquid hazardous waste and combustible l iquid waste. 
two waste streams contain 1 isted RCRA (Resource Conservation and 
Recovery Act) hazardous wastes. 
located in Attachment A. 

Igni t ible  l iquid hazardous waste, per 40 C F R  261.21, has a f lash point 
below 14OoF, carry EPA I.D. number D001, and are assigned the react ivi ty  
g r o u p  code ( R G C )  "K" . These mixtures i ncl ude chlorinated and 
halogenated spent solvents and hydrocarbon derivatives containing low 
concentrations of  radionuclides. Igni t ible  liquid hazardous waste i s  
stored in a RCRA storage unit ,  the KC-2 Warehouse. 

These 

The project speci f i c. drum inventory i s  

Wastes include methanollcyclohexane, degreasing solvents, acetone, 
xylene, paint. thinner, paint, agitene, 1,1,1 t r ich lor ,  n i t r i c  
acidlcyclohexane, gasol ine, and discard process residue. 

Combustible (per NFPA Code 30) l iquid wastes have flash points of 1 4 O O F  
and greater .  This category does n o t  carry the DO01 EPA waste code and 
are assigned the RGC "Bll. 
o i l s  and spent solvents. Combustible l iquid waste i s  stored in various 
RCRA warehouses on s i t e .  

These mixtures are made up primarily of waste 

Combustible wastes include contaminated trichlorhexane and 
perchlorhexane, oi ly  sludge, contaminated o i l  , dry cleaning sludge/cake, 
used o i l  , solvent contaminated o i l  , hydraulic o i l  , and quench o i l .  

3 
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4.0 COMPATIBIL ITY  STUDY 

Characterization of this project’s waste streams indicates these liquid 
wastes to be as either ignitable or combustible. Due to the consistent 
characteristic of these wastes, a treatability study was not required. 
Recommended treatment for these waste streams is incineration. 

Batch groups of waste were identified based upon material and 
characterization. Prior to identifying final batches to be 
consolidated, the waste was sampled and consolidated in bench scale 
quantities. 
Method 5058, Standard Test Method A. Batches that successfully 
exhibited no averse reaction, such as evolving heat or volatilizing when 
mixed, were considered compatible for field scale operations. 
results are in Attachment F. 

These compatibility tests were conducted according to ASTM 

Test 

5.0 WASTE TREATMENT PROCESS 

A five phase work effort is the most effective method to manage 
disposition of these wastes. Phases I, 11, and I11 are discussed in 
this section. Phases IV and V are discussed in Section 5. The phases 
are as follows: 

I Testing to verify compatibility o f  wastes before 
commi ngl i ng . 

I1 Transferring ignitible and combustible liquid wastes 
currently stored in drums to bulk liquid storage tanks. 

I 1 1  Sampling storage tank contents for analysis according to the 
Sampl ing P1 an supporting the K-25 TSCA Incinerator Waste 
Acceptance Criteria. 

IV Transfer of liquid wastes from storage tanks to tank 
trai 1 ers. 

V Shipment of the liquid wastes from the FEMP to the K-25 TSCA 
Incinerator located in Oak Ridge, Tennessee. 

5.1 Phase I involved identifying waste streams for which incineration 
is the appropriate treatment and testing compati bi 1 i ty of wastes 
to mixing within that stream. 
individual streams were performed to assure potentially dangerous 
chemical reactions would not occur from mixing. Each stream 
exhibiting no reaction when commingled may be managed as a 
homogeneous unit or batch. 

Bench scale commingling tests of 

Inventory of each batch is contained in the Project Specific 
Sampling and Analysis Plan. 
in a laboratory setting under conditions simulating field mixing. 
Commingled wastes were then monitored for temperature change and 

Samples of each batch were commingled 

4 
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chemical r e a c t i o n .  A copy of  t h e  p l an ,  developed by S i t e  Media 
Sampling, i s  included a s  Attachment E of the P r o j e c t  Work Plan and 
r e s u l t s  of  t h e  c o m p a t i b i l i t y  tes ts  a r e  l o c a t e d  in  Attachment F. 

5.2 During Phase 11, approximately 2500 drums of  l i q u i d  i g n i t a b l e  and 
combust ible  was tes ,  i d e n t i f i e d  i n  the p r o j e c t  work p l an ,  will be 
t r a n s f e r r e d  t o  s t o r a g e  t anks .  
21,000 g a l l o n ,  mobile ,  s t e e l  t anks .  The t anks  a r e  approved t o  
con ta in  flammable l i q u i d  and have been h y d r o s t a t i c a l l y  l e a k  
t e s t e d .  
ent i re  temporary t ank  farm. The secondary containment and a l l  
t ank  s e a l s  a r e  r e s i s t a n t  t o  s t rong  s o l v e n t s .  Attachment K c o n t a i n s  
d e t a i l e d  t ank  and secondary containment requi rements  i nc lud ing  
secondary containment vol ume c a l  cul a t  i ons.  

The p r o j e c t  uses s i x  18,000 t o  

A s i n g l e  secondary containment i s  being u t i l i z e d  f o r  the 

Waste w i l l  be bulked i n t o  batches f o r  sampling and a n a l y s i s  t o  
v e r i f y  waste a c c e p t a b i l i t y  a t  the TSCA I n c i n e r a t o r .  
will c a r r y  a l l  waste  codes appearing i n  the inventory  f o r  t h a t  
batch.  Upon completion o f  a n a l y s i s  and waste acceptance  by TSCA 
Opera t ions ,  the waste w i l l  be t r a n s f e r r e d  t o  t ank  t r a i l e r s  and 
prepared f o r  shipment t o  t h e  TSCA I n c i n e r a t o r  f o r  thermal 
d e s t r u c t i o n .  Approximately 21 shipments w i l l  be r e q u i r e d  t o  
remove the i d e n t i f i e d  p r o j e c t  wastes  from t h e  FEMP. 
i n d i c a t e  from 120 days t o  250 days of  waste s t o r a g e  i n  the mobile 
t anks  varying according t o  batch shipment schedule .  

Each batch 

Current p l ans  

All movement and handl ing of wastes  dur ing  this p r o j e c t  w i l l  be 
performed using a p p r o p r i a t e  s e c t i o n s  of  20-C-017 "Movement o f  
Hazardous Wastes". Any s p i l l  will be managed according t o  
appropri  a t e  s e c t i o n s  of 20-C-606 "Hazardous Waste Spi 11 C1 eanup" . 
Wastes w i l l  be conso l ida t ed  by being pumped i n t o  bulk s t o r a g e  
t anks  then sampled p r i o r  t o  sh ipping .  
a r e  l o c a t e d  south of  the 4A Warehouse. 
approximately 11 f e e t  above grade ,  i s  a sampling p o r t a l .  Access 
t o  the t o p  of  the t ank  i s  v i a  s t a i rway  and walkway, both equipped 
w i t h  h a n d r a i l s .  These t anks  meet o r  exceed 40 CFR 265 c o n t a i n e r  
s t anda rds .  

S i x  mobile s t o r a g e  t anks  
Atop each s t o r a g e  t ank ,  

Pumping w i l l  be accomplished by using an Air-Operated Diaphragm 
Pump with S t a i n l e s s  S t e e l  wetted a r e a s  and Teflon diaphragms. 
This  t ype  of  pump w i l l  be used f o r  both I g n i t a b l e  and Combustible 
Liquid wastes .  Consol idated wastes  i n  t h i s  p r o j e c t  w i l l  be 
managed according t o  a p p r o p r i a t e  s e c t i o n s  o f  20-C-630 "Storage  o f  
Hazardous Waste I' 

Forty c o n t a i n e r s  i s  the maximum number of  drums allowed i n  the  
work a r e a .  Waste c o n t a i n e r s  s t o r e d  i n  t h e  work a r e a  w i l l  be 
managed according t o  20-C-017 which d e t a i l s  requi rements  f o r  
secondary containment .  Dai ly  i n s p e c t i o n s  o f  the work a r e a  are 
requ i r ed  by the p r o j e c t  workplan. 

5 
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Liquid accumulation in the secondary containment will be sampled 
t o  establish presence of hazardous material. If hazardous 
material i s  present, the l iquid will be drummed and included in 
future disposition projects. Non-hazardous liquid will be 
vacuumed by the Supersucker in accordance with procedures 43-C-413 
and 43-C-414, processed th rough  the s i t e  Waste Water Treatment 
P1 a n t .  

5 . 3  Phase I11 i s  sampling waste bulked in the l iquid storage tanks for  
Waste Acceptance Cri ter ia  ( W A C ) .  Martin-Marietta will furnish a 
Project Manager, with the required ce r t i f i ca t e s  (or copies) 
associated with 40 CFR 1910.120 Hazardous Waste Operation 
Emergency Response standard, for  hazardous waste sampling workers. 
The sampling crew will report t o  the orientation meeting which 
will include the 40 C F R  1910.120 s i t e  specific element. 

Samples are taken by the sampling crew according t o  Martin- 
Marietta protocols contained in the Project Work Plan Appendices. 
A minimum of 2 samples will be collected from each storage tank. 

A sample preparation exclusion zone, consisting of heavy duty 
p las t ic  sheets, such as Herculite, t o  col lect  any s p i l l s  or leaks, 
will be constructed by the Sampling Crew. This step i s  similar t o  
the practice currently being used on s i t e .  Empty 55 gallon drums 
with l i d s  and lock rings will be available for  decontaminating the 
sampling equipment and collecting any contact waste generated 
during the sampling e f fo r t .  

After the b a t c h  i s  sampled, FERMCO Operations personnel will seal 
and lock the t a n k  per MMES Waste Acceptance Cri ter ia  
Specification. QA personnel will verify the sample has been 
collected by MMES personnel , security seals placed on the tanks, 
and i dent i f i cation numbers recorded t o  prevent i ng a1 t e r a t  i on prior 
t o  shipment. 

All personnel will monitor themselves for  radioactive 
contamination upon exiting the work area. All disposable anti-c 
garments shall be managed as contact wastes unless they are re- 
useable a f te r  decontamination and laundering. If  high levels  of 
radiological contamination are present, or a sp i l l  occurred, the 
disposable PPE outer garments will be placed in drums as contact 
wastes. 

6 
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6.0 WASTE DISPOSITION 

I n c i n e r a t i o n  d e s t r o y s  many haza rc i  i n h e r e n t  i n  iqu id  waste s t reams.  
Liquid i n c i n e r a t i o n - l e a v e s  minimal ash t h a t  may s t i l l  be hazardous but  
o f f e r s  t h e  advantage of  volume reduc t ion .  
o r  s t a b i l i z e d  p r i o r  t o  land d isposa l  a s  i n d i c a t e d  by sampling and 
c h a r a c t e r i z a t i o n .  

The ash may be land  d isposed  

DOE’S TSCA I n c i n e r a t o r ,  l oca t ed  i n  Oak Ridge TN, was designed and 
cons t ruc t ed  t o  r e c e i v e  Fernald and o t h e r  DOE f a c i l i t y  wastes .  
Ridge F a c i l i t y ,  i n  add i t ion  t o  being designed and permi t ted  f o r  this 
waste ,  has obta ined  USEPA permission t o  t r e a t  CERCLA wastes  and i s  i n  
need o f  waste  ma te r i a l  t o  opera ted  t h e  f a c i l i t y .  
scheduled i n  t h e  FY95 burn plan and i s  a l s o  l i s t e d  i n  the FY96 schedule  
f o r e c a s t .  The TSCA I n c i n e r a t o r  FY95 Burn Plan i s  i n  ATTACHMENT N .  

The Oak 

FEMP waste  i s  

B u l k  l i q u i d  waste  w i l l  be t r a n s p o r t e d  t o  t h e  i n c i n e r a t o r  i n  Oak Ridge TN 
v i a  t ank  t r u c k .  Radiological  Control personnel w i l l  survey the incoming 
t ank  t r a i l e r  f o r  contaminat ion i n  accordance with approved procedures .  
Maintenance Garage personnel w i l l  inspect the tank  t r a i l e r  f o r  
a c c e p t a b i l i t y  and complete a Pre l iminary  Visual T r a i l e r  In spec t ion  (form 
# FS-F-3344). Qual i t y  Assurance C e r t i f i c a t i o n  personnel v i  sua1 l y  
i n s p e c t  the t a n k e r  f o r  fo re ign  ma te r i a l  o r  compromised s t r u c t u r a l  
i n t e g r i t y .  Heavy Equipment personnel will weigh empty t a n k e r  truck upon 
a r r i v a l  and record  the t a r e  weight (form # FMPC-PRO-238). 

Transpor t  company personnel s h a l l  p o s i t i o n  the t anke r  a t  the load ing  
a r e a .  Opera t ions  personnel s h a l l  connect  the t r a n s f e r  hoses between t h e  
s t o r a g e  t anks  and the t anke r  and o p e r a t e  the t r a n s f e r  pumps. F i l l i n g  of  
t h e  t a n k e r  s h a l l  be v i s u a l l y  monitored t o  prevent  overf lowing du r ing  t h e  
l i q u i d  t r a n s f e r  procedure.  The f i l l e d  t a n k e r  will be weighed and 
surveyed f o r  r a d i o l o g i c a l  contaminat ion.  DOT and EPA r equ i r ed  
documentation w i l l  be providedyto the d r i v e r  of  the t r a n s p o r t  vehicle. 

Workers and s u p e r v i s o r s ,  i n t i m a t e l y  involved i n  the p r o j e c t ,  will have 
s u f f i c i e n t  knowledge/ t ra ining of  s e v e r i t y  of  contaminat ion t o  make 
informed d e c i s i o n s  about spec i  a1 management o r  s eg rega t ion  of  c o n t a c t  
waste .  Contact  wastes  t h a t  have been s u b j e c t  t o  minimal exposure will 
go d i r e c t l y  t o  the b a l e r  and subsequent b u r i a l .  
h e a v i l y  contaminated waste wi l l  be eva lua ted  on a case-by-case b a s i s .  
M a t e r i a l s  managed per this plan a r e  c h a r a c t e r i z e d  s u f f i c i e n t l y  t o  a l low 
proper  d e c i s i o n  making with r e s p e c t  t o  c o n t a c t  waste .  
sampling of  c o n t a c t  waste should be r equ i r ed .  Contact  was tes  will be 
managed according t o  the a p p l i c a b l e  s i t e  p rov i s ions  (SSOP-0003). 
Conta iners  w i t h  sol i d s  remaining a f t e r  removal o f  1 iqu id  c o n s t i t u e n t s  
will be c losed  and r e tu rned  t o  s t o r a g e  and w i l l  be included i n  .a future 
p r o j e c t  . 

S p i l l  m a t e r i a l s  and 

L i t t l e  t o  no 
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7 . 0  HEALTH and SAFETY 

Personnel involved i n  t h e  p r o j e c t  have r ece ived ,  according t o  the i r  
r e s p o n s i b i l i t i e s ,  an appropr i a t e  l e v e l  t r a i n i n g  i n  t h e  fo l lowing  s i t e  
documents. This  t r a i n i n g  inc ludes  general  employee t r a i n i n g ,  on the j o b  
t r a i n i n g ,  and r a d i o l o g i c a l  worker t r a i n i n g  i n  a d d i t i o n  t o  t r a i n i n g  for 
s p e c i f i c  t a s k s .  The P r o j e c t  S p e c i f i c  Health and Sa fe ty  Plans i s  l o c a t e d  
i n  Attachment D and t h e  FEMP Emergency Response Team F i r e / S p i l l  Preplan 
i s  l oca t ed  i n  Attachment H .  

7.1 S i t e  Plans & Manuals 

7.1.1 
7 .1.2 
7.1.3 

7.1.4 

7 .1 .5  

7.1.6 
7.1.7 
7 .1 .8  

7.1.9 

7.1.10 
7.1.11 

"FMPC Emergency P1 an" (PL-3020) 
"Flammable and Combustible Liquids  Code" 
"Flammable and Combustible Liquids"  (OSHA 29 CFR 
1910.106) 
"Comprehensive Environmental Occupational S a f e t y  and 
Heath Program"; Volumes I ,  11, and Radiological  
Control Manual (ESH-1-1000) 
"FMPC Spi 11 Prevent ion Control & Countermeasure P1 an" 

"FMPC Respi r a t o r y  P ro tec t ion  Program" (RM-0007) 
"FERMCO Qual i t y  Assurance Program P1 an" (RM-0012) 
"Control of  Permits f o r  Accompl i sh ing  Hazardous Work" 

"The On-si te  T ranspor t a t ion  of  Radioac t ive  and Non- 
r a d i o a c t i v e  Hazardous Mate r i a l s "  (SSOP-0003) 
"FEMP Lot Marking and Color Coding System" 
"Personnel Accountabi 1 i t y "  (SSOP-0089) 

(NFPA-30) 

(PL-2194) 

FMPC-0516) 

(RM-0005) 

7.2 S i t e  Standard Operat ing Procedures and Standard Operat ing 
Procedures 

7.2.1 
7.2.2 

7.2.3 

7 .2 .5  
7 .2 .6  

7.2.7 
7.2.8 
7.2.9 

7.2.10 
7.2.11 

" S p i l l  Inc iden t  Reporting and Clean u p "  (SSOP-0067) 
"Emptying 1 iqu id  hazardous waste  s t o r a g e  c o n t a i n e r s "  

"Process ing  the s i t e  wide a n a l y s i s  r e q u e s t /  custody 
record  f o r  sample c o n t r o l "  (SSOP-0018) 
"Hazardous Waste Spi 11 C1 eanup" (SOP 20-C-606) 
" C e r t i f i c a t i o n  of  Hazardous Waste Loading, Examination 
o f  Transpor t  Veh ic l e /Tra i l e r  f o r  Of f -S i t e  Shipment" 

"Movement o f  Hazardous Waste" (SOP 20-C-017) 
"Storage  of  Hazardous Waste" (SOP 20-C-630) 
"Completing the Mater ia l  Evalua t ion  Form" (SSOP-0002, 
r e v i  sed)  
"Environmental On-Si t e  Media Sampl ing" (EM-2-013) 
"Environmental Media Sampling Ex t rac t ion  Methodology 
f o r  Obtaining Samples of  Liquid M a t e r i a l s  Using a 
Di sposabl e G1 a s s  Col i wasa" (EM-EXM-90-007 Rev. 
03/06/1991) 

(SOP 20-C-613) 

(EQP-12.06) 
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6 8 1 3  
7.2.12 

7.2.13 

7.2.14 FEMP RCRA Contingency Plan 
7.2.15 

7.2.16 I n d u s t r i a l  Vacuum Loader Truck (Supersucker)  

" Inspec t ion  and Performance Tes t ing  o f  P o r t a b l e  
Radiat ion Survey Instruments"  (SP-P-35-028) 
"Packaging, On-Si t e  Movement and O f f - S i  t e  Shipment of  
Materi a1 I' (PP-0314) 

Hand1 ing Waste Materi a1 s w i t h  t he  I n d u s t r i a l  Vacuum 
Loader Truck (Supersucker)  , (43-C-413) 

Operat ion,  (43-C-414) 
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8.0 PROJECT MANAGEMENT and REPORTING 

8.1 Responsibilities 

PHASE I : C O M P A T I B I L I T Y  TESTING PRIOR TO COMMINGLING 

8.1.1 Waste Programs Management (WPM) - Waste Operations: 

+ Attend the specified activity training with 
Environmental Safety and Health (ES&H) Compliance 
Training Coordinator. 
Participate in the Orientation Meeting which will 
cover the task activities and safety issues. 

+ 

8.1.2 Environmental Safety and Health (ES&H) - Industrial Hygiene: 
+ 
+ 

Perform any air monitoring deemed necessary at the 
testing locations. 
Issue the necessary Work Permits in accordance with 
the requirements specified in the approved Project 
Specific Health and Safety Plan (Attachment D) .  

- 
8.1.3 ES&H - Radiological Control: 

+ 
+ 

Perform radiological monitoring at the sampling 
1 ocat i ons as requi red. 
Issue and renew as necessary a radiation work permit 
(RWP) during the performance of this project phase. 
See Project Specific Health and Safety Plan 
(Attachment D) .  

8.1.4 ES&H - Fire Protection Engineering and Fire & Safety 
Services . 
+ Verify proper grounding is utilized and required 

safety equipment is in place for all sampling and 
transfer operations. 

8.1.5 Administration - Training: 

+ Conduct training as required. 

8.1.6 WPM - Waste Sampling and Analysis: 

+ Obtain the necessary Work Permits per FERMCO Site 
Pol icy and Procedure number FMPC-0516, entitled 
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"Contro l  o f  Permits f o r  Accomplishing Hazardous Work." 
Prov ide a sampling p lan  and techn ic ians  t o  c o l l e c t  
samples f rom t h e  drums pe r  t h e  approved sampling p lan .  
Upon complet ion o f  sampling a c t i v i t i e s  d e l i v e r  t h e  
samples t o  t h e  a n a l y t i c a l  1 aboratory .  
Perform ana lys i s  on each sample c o l l e c t e d  by S i t e  
Media Sampl i n g  i n  accordance w i t h  t h e  approved sample 
p l  an. 

+ 

+ 
+ Prov ide a r e p o r t  o f  a l l  ana lys is .  

8.1.7 WPM - Hazardous and Mixed Waste Management: 

+ Review and c e r t i f y  ASTM commi n g l  i ng compati b i  1 i ty  t e s t  
data.  

8.1.8 A&F - M a t e r i a l s  Contro l  & A c c o u n t a b i l i t y  (MC&A): 

+ Designate l o t  numbers t o  be assigned t o  drums 
con ta in ing  contac t  waste (as requ i red ) .  

8.1.9 WPM - Waste Operat ions:  

+ S t e n c i l  t h e  l o t  numbers determined by MC&A on drums 
used t o  c o l l e c t  and s t o r e  con tac t  waste. 

8.1.10 Q u a l i t y  Assurance 

+ QA w i l l  per form inspec t ions  on sampling a c t i v i t i e s  t o  
v e r i f y i n g  sampling was performed i n  accordance t o  t h e  
Sampl i ng P1 an. 

11 
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PHASE 11: 
FOR SAMPLING AND ANALYSIS. 

TRANSFERRING LIQUID WASTE FROM DRUMS TO BULK STORAGE TANKS 

WPM - Waste Operat ions:  

Attend s p e c i f i e d  a c t i v i t y  t r a i n i n g  w i t h  ES&H- 
Compliance Tra in ing  Coordinator .  
Work Plan. 
P a r t i c i p a t e  i n  O r i e n t a t i o n  Meetings which wil l  cover  
t a s k  a c t i v i t i e s  and s a f e t y  issues. 
Provide Opera tors ,  MVOs, equipment, and m a t e r i a l s  f o r  
movement o f  hazardous waste  drums from RCRA s t o r a g e  t o  
the  bulk s t o r a g e  t a n k  load ing  a r e a s .  
Provide l a b o r  t o  t r a n s f e r  l i q u i d  c o n t e n t s  o f  hazardous 
waste  drums i n t o  bulk  s t o r a g e  t anks .  
Provide supe rv i s ion  t o  d i r e c t  drum t r a n s f e r s  from RCRA 
s t o r a g e  t o  t he  bulk s t o r a g e  t ank  load ing  area,  t o  
t r a n s f e r  hazardous waste  from drums t o  s t o r a g e  t anks ,  
t o  record  inventory  numbers t r a n s f e r r e d  i n t o  each 
t ank ,  and forward th i s  informat ion  t o  MC&A. 
Obtain r equ i r ed  work permits. 
Erect b a r r i c a d e s  and s i g n s  t o  cordon o f f  the Exclusion 
Zone. 
Prepare a temporary d i k e  around the s t o r a g e  t a n k  
loading  a r e a  where drums a r e  t o  be s t o r e d .  
drums a r e  s t o r e d  i n  compliance w i t h  a p p l i c a b l e  RCRA 
hazardous was te  s t o r a g e  regul  a t  i o n s  and s i t e  
procedures .  
P a r t i c i p a t e  i n  development and conduct of  On the Job  
Tra in ing  (OJT) and main ta in  a worker q u a l i f i c a t i o n  
program f o r  a c t i v i t i e s  and equipment u t i l i z e d  i n  the 
p r o j e c t .  
Conduct d a i l y  in spec t ion  o f  mobile t a n k s  con ta in ing  
hazardous waste, complete i n s p e c t i o n  form i n  
Attachment M y  and provide  a completed copy t o  t h e  RCRA 
Operat ing Record. 
Request the  vacuum truck (Supersucker)  and crew remove 
accumulated r a inwa te r  from the secondary containment .  
Review the fo l lowing  S i n g l e  Valve F a i l u r e  Analys is  and 
be aware o f  r a m i f i c a t i o n s  of va r ious  va lve  p o s i t i o n s .  
Normal va lve  p o s i t i o n  i s  the p o s i t i o n  o f  the v a l v e  
(opened o r  c l o s e d )  f o r  the d e s i r e d  t r a n s f e r  o p e r a t i o n  
t o  occur .  

Tra in  t o  P r o j e c t  

Ensure 
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Single Valve Failure Analysis 
Transfer Drums t o  Mobile Storage Tanks 

Valve: Normal 
Position : 

A1 Open 

I f :  Then: 

C 1  osed Transfer stops 

H1 I Open I Closed I Transfer stops 

H2 

Single Valve Failure Analysis 
Transfer Storage Tanks t o  Tanker 

Open I Closed I Transfer stops 

H3 

H4 

T1-6 

Open Closed Transfer stops 

Open Closed Transfer stops 

Open Closed Transfer stops 

Val ve : Normal I f :  Then: 

A1 Open C1 osed Transfer stops 

Position: 

I 
I I 

H3 Open I Closed I Transfer stops 

H1 Open I Closed I Transfer stops 

13 

H2 Open I Closed I Transfer stops 

H4 

T1-6 

v1 

Open C1 osed Transfer stops 

Open C 1  osed Transfer stops 

Open C 1  osed Transfer stops 
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8.1.12 

+ 
+ 
+ + 

+ 
+ 
+ 

+ 
+ + 
+ + 

8.1 .'13 

+ 
+ 

8.1.14 

+ 

+ 
+ 

Stencil "Hazardous Waste, Accumulation S t a r t  Date - 
I' and place adhesive Hazardous Waste labels  on 

commingled storage tanks. 
Blend drummed liquid waste materials into storage 
tanks as specified in the project drum inventory log. 
Provide not i f icat ion t o  AEDO should an event occur. 
Provide not i f icat ion t o  the AEDO in the event of a 
sp i l l  of hazardous waste or personnel contamination. 
Generate a1 1 required documentation should a release 
of hazardous material occur. I f  required, generate an 
Occurrence Report ( O R )  in the event of  personnel 
contamination. 
Generate Material Evaluation Forms (MEF) fo r  contact 
wastes generated during the performance of t h i s  
project and submit t o  Waste Characterization. 
Stencil the l o t  numbers determined by MC&A on the 
drums containing contact waste, then contact a MVO t o  
have the drums moved t o  an appropriate storage area. 
Generate W-65 card, "Item Production/ 
Certi f ication/Identi  f icat ion , 'I FMPC-CONT-l945XX, dated 
11-20-92. 

A&F - Materials Control and Accountability: 

Ass i s t  Operat i ons i n generat i ng "Materi a1 Eva1 uat i on 
Forms" for  any contact wastes generated as required. 
Assist in assigning l o t  numbers t o  contact waste. 
Generate the 68/69 Transfer Records t o  t ransfer  
hazardous waste drums t o  bulk loading area. 
Enter data from 65 card into inventory. 
Record drum consumption into each storage tank. 

WPM - Waste Characterization: 

Provide Waste Operations with RCRA determinations on 
the waste streams being prepared for  shipment t o  the 
K-25 TSCA Incinerator Facil i ty.  
Provide Waste Operations with RCRA determinations for 
the contact waste generated. 

ES&H - Industrial Hygiene: 

Determi ne the Personnel Protective Equipment (PPE) 
requirements during the performance of t h i s  project 
phase. Determinations will be made in accordance with 
the requirements in the approved Project Specific 
Health and Safety Plan (Attachment D ) .  
Conduct a i r  monitoring for  hazardous conditions during 
the performance of t h i s  project phase. 
Issue and renew Hazardous Work Permits (HWP) as 
necessary during the performance of t h i s  project 
phase; per FMPC-0516 Control of  Permits for 
Accomplishing Hazardous Work. 
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8.1.15 

+ 
+ 

8.1.16 

+ 

8.1.17 

+ 

+ 

+ + 
8.1.18 

+ 
+ 
+ 

ES&H - Radiological Control : 

Issue and renew Radiation Work Permits (RWP) during 
the performance of t h i s  project phase. See Project 
Specific Health and Safety Plan (Attachment D )  . 
Provide radiological monitoring of the work area as 
required during the performance of t h i s  project phase. 

ES&H - Fire Protection Engineering and Fire & Safety 
Services. 

Veri fy proper grounding i s uti  1 ized and requi red 
safety equipment i s  in place for  a l l  sampling and 
transfer operations. 

WPM - Hazardous and Mixed Waste: 

Develop a detailed schedule identifying important 
milestones t o  be reached during the completion of t h i s  
project phase. 
Provide technical support as needed during the 
performance of t h i s  project phase. 
Assist in the development of training materials for  
operating pumping systems a t  the bulk storage tank 
loading area. Participate in training sessions as 
subject mat ter  area expert. 
Conduct a visual inspection t o  ensure waste drums meet 
the definit ion of "Empty" as described in 40 CFR 0 
261.7. Complete "Empty Drum and Disposal Evaluation", 
Form FMPC-REST-3192. 
Record, MS-30. 
Secure completed MEF for  contact waste prior t o  
project s tar t ing.  
Provide MC&A information required t o  assign l o t  
marking . 
Provide detailed l i s t  of drums t o  be included in t h i s  
project t o  waste storage in advance of project s t a r t  
date. 
Assure drums are available for  project. 
Verify commingled wastes have been tested for  
compat i bi 1 i t y  . 
ES&H - Hazardous Waste Compliance 

Submit form t o  RCRA .Operating 

Perform independent assessment/survei 11 ance t o  ensure 
hazardous waste i s  being managed in accordance with 
applicable RCRA regulations. 
Maintain records associated with the condition of the 
mixed wastes i n  the RCRA Operating Record including 
the location of newly generated contact wastes. 
Coordinate the set-up of S a t e l l i t e  Accumulation Areas 
/ 90 Day Storage Areas as required. 
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PHASE 111: SAMPLING OF 

8.1.19 

+ 

+ 
+ 
+ 

8.1.20 

+ 
+ 

8.1.21 

+ 
+ 

8.1.22 

+ 

8.1.23 

+ 
+ 
+ 

WPM - 

BULK STORAGE TANKS FOR LABORATORY ANALYSIS 

Hazardous and Mixed Waste: 

Obtain documentation from Martin-Marietta showing that 
their sampling crew members have completed the 
required 40 hour hazardous waste worker training as 
specified in 29 CFR 1910.120, are enrolled in a 
medical monitoring program, and have been fi t-tested 
for a full-face respirator. 
Arrange the necessary site training with the training 
coordinator for the Martin-Marietta sampl ing crew. 
Participate in the Orientation Meeting which will 
cover the task activities and safety issues. 
Obtain the necessary work permit per FERMCO Site 
Pol icy and Procedure number FMPC-0516, entitled 
"Control of Permits for Accomplishing Hazardous Work." 

ES&H - Industrial Hygiene: 

Perform any air monitoring deemed necessary at the 
sampl i ng 1 ocat i ons. 
Issue the necessary Work Permit in accordance with the 
requirements specified in the approved Project 
Specific Health and Safety Plan (Attachment D).  

ES&H - Radiological Control : 

Perform radiological monitoring at the sampling 
locations, as required. 
Issue and renew as necessary a radiation work permit 
(RWP) during the performance of this project phase. . 

See Project Specific Health and Safety Plan 
(Attachment D) .  

ES&H - Fire Protection Engineering and Fire & Safety 
Services. 

Verify the proper grounding is utilized and required 
safety equipment is in place for all sampling and 
transfer operations. 

Martin-Marietta Energy System (MMES) Sampling Crew 

Complete the required 40 hour hazardous waste training 
as specified in 29 CFR 1910.120. 
Provide documentation that personnel assigned to this 
project have completed Radiation Worker I 1  Training. 
Supply the necessary sampling instruments, collection 
jars, storage containers, such as ice chests, and 
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+ 

8 . 1 . 2 4  

+ 
8 . 1 . 2 5  

+ 
+ 

8 . 1 . 2 6  

+ 

shipping containers plus any packing material such as 
dry or blue ice and seals. 
Supply full face respirators with HEPA and Organic 
Vapor/Acid Gas cartridges. 
Provide documentation that personnel assigned to this 
project are enrolled in a medical monitoring program, 
have been fit-tested for their respirators, and have 
all the PPE as defined in the Project Specific Health 
and' Safety P1 an. 
Provide a directive from the Martin-Marietta Waste 
Acceptance Manager stating which parameters or 
analytes are to be analyzed for, and the following 
information: type of collection jar required, the 
vol ume of sampl e needed , any preservat i ve requi red, 
and hold times (the latter information can be in a 
tab1 e). 
Provide MMES sample collection form and chain-of- 
custody form. 
Collect and handle all samples according to MMES 
protocol s. 
Package all samples per MMES protocols and applicable 
DOT regulations for shipment. 
Attend site specific training ( G . E . T . )  prior to 
performing any work on site and attend yearly . 
refresher training as needed. 

A&F - Materials Control and Accountability: 

Assign lot numbers to containers of contact waste and 
contaminated waste material as required. 

WPM - Waste Operations: 

Stencil the lot numbers determined by MC&A on 
containers used to collect contact waste and 
contaminated waste materials as required. 
Conduct daily inspection of mobile tanks containing 
hazardous waste, complete inspection form in 
Attachment M y  and provide a completed copy to the RCRA 
Operating Record. 

Qual i ty Assurance 

QA will perform inspections to verify sampling to be 
in accordance with the Sampling Plan. 

17 
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PHASE I V  8. V: TRANSFER OF WASTE FROM STORAGE TANKS TO DOT C E R T I F I E D  
TANK TRAILERS AND SHIPMENT OF WASTE TO THE TSCA INCINERATOR. 

8.1.27 RSO - Facility Engineering and Maintenance, Garage 
Personnel : 

+ Conduct a road worthiness inspection of the incoming 
vehicle. Inspect the tank trailer per FMPC 
Prel imi nary V i  sua1 Trai 1 er Inspection (form FS-F- 
9344). 

8.1.28 A&F - Materi a1 s Control 81 Accountabi 1 i ty: 

+ Assist WPM-Waste Operations in generati'ng "Material 
Evaluation Forms" for a1 1 wastes generated during 
transfer operations. These wastes include contact 
wastes. 
Assign lot numbers to contact waste generated during 
the project. This will involve both RCRA and non-RCRA 
materi a1 s. 
Prepare and approve shipping orders for each shipment 
before tanker leaves the FEMP. 
Assign inventory numbers and lot numbers for each 
tanker of material that leaves the FEMP. 

+ 
+ 
+ 

8.1.29 WPM - Waste Characterization: 

+ 
+ 
+ 

Provide Facilities and Warehousing with any necessary 
RCRA determinations for wastes to be shipped to the 
TSCA Incinerator Facility. 
Provide Facilities and Warehousing with RCRA 
determinations for contact wastes. 
Review completed Hazardous Waste Manifest and sign 
Generator's Certification block on the date of 
shipment. 
Complete required LDR Notifications/Certifications for 
each shipment. 

+ 
8.1.30 WPM - Waste Operations: 

+ Provide the labor, and materials for conducting the 

+ Obtain work permits, as needed. + Erect barricades and signs, as needed, to cordon off 

+ 
+ Generate 65 card, "Item Production/ 

project. The supervisor in charge shall direct the 
actual transfers from the storage tanks to the tanker. 

the exclusion zone. 
Prepare a temporary dike area around the tanker if 
there is any danger of spilling from the tanker during 
transfer. 

Certification/Identi f ication, I' FS-F-1945-1, dated 11- 
20-92. 
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+ 

8.1.31 

+ 

+ 

+ 
+ 
+ 

Provide notification to the AEDO and generate all 
required documentation should an event occur. 
Generate an Occurrence Report (OR) in the event of 
personnel contamination of the skin. 
Generate material evaluation forms (MEF) for contact 
wastes generated during the performance of this 
project and submit to Waste Characterization. 
Stencil lot numbers provided by MC&A on the drums 
containing contact waste or contaminated waste 
materi a1 . 
Perform a daily leak inspection of the tanker if the 
tanker will sit over night with RCRA materials. 
Conduct daily inspection of mobile tanks containing 
hazardous waste, complete inspection form in 
Attachment M y  and provide a completed copy to the RCRA 
Operating Record. 

Qual i ty Assurance: 

Verify that a Radiological Control Technician has made 
a radiological survey of the trailer prior to loading 
and has recorded results on Form ES&H-3596-1 to ensure 
compliance with DOT, DOE, and disposal site 
requirements. 
Receive a copy of the completed Vehicle Monitoring 
Report Form ES&H-1596-1 on each tanker. 
Prior to loading, visually inspect the vehicles 
exterior per site procedure and verify: 
a. protective covers of all loading and unloading 

b. 

c. 

d. 

valves are in proper condition 
no apparent defects that would induce leakage 
during transit 
the tank has been properly tested and marked by 
the transporter 
A verification will be doneon all fasteners to 
determine whether suspect or counterfeit 
fasteners exist. This will be done on the tanker 
trai 1 er. 

Prior to loading, visually inspect the interior of the 
tanker for the presence of the following: 
a. significant amounts o f  liquid or oily substances 

on interior surfaces 
b. structural damage that would allow leakage 
Perform a final vehicle examination on the outgoing 
tanker by completing a "Waste Certification Final 
Trai 1 er/Veh i cl e Chec kl i st. I' 
Conduct the surveillance required to verify that all 
steps in this plan are properly completed. 
Verify shipment paperwork package contains all 
documents required by this work plan. 
inspection paperwork can be found in EQP 12.06, 
entitled, "Certification of Hazardous Waste Loading, 
Examination 

Guidance in 

of Transport Vehi cl e/Trai 1 er for Off-Si te 
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Shipment." 
a t  the TSCA Incinerator i s  as follows: 
a .  Uniform Hazardous Waste Manifest 
b .  LDR Notification form * 
c.  

d .  Waste Analysis Forms ** 
e .  

f .  
g . 
h .  Tanker Trai ler  DOT Certif ication * 

Required shipment paperwork for  acceptance 

Request for  Disposal /Storage of Waste Material 
and Equipment form * 
Nuclear Materials Transportation Request form 

Nuclear Materials Shipping Order form T-558 
Vehi cl e Radi a t  i on Survey Report 

DOE/NRC-741 

* Provided by MMES 
** Provided by FERMCO Analytical Faci l i ty  + Check t h a t  a tamper-proof seal has been securely 

fastened t o  the f i l l e d  tanker. 

8.1.32 

+ 

8.1.33 

+ 
+ 
+ 

8.1.34 

+ 
+ 

ES&H - Industrial Safety: 

Determine any changes t o  the Personnel Protective 
Equipment ( P P E )  requirements during the performance of 
t h i s  project phase. Determination will be i n  
accordance with the requirements specified in the 
approved Project Specific Health and Safety P1 an 
(Attachment D ) .  
Conduct a i r  monitoring for  hazardous conditions during- 
the performance of t h i s  project phase. 
Issue and renew as  necessary the Hazardous Work Permit 
(HWP) during the performance of t h i s  project phase; 
per FMPC-0516. 

ES&H - Radiological Control : 

Issue and renew a Radiation Work Permits (RWP) fo r  
performance of t h i s  project phase. See Project 
Specific Health and Safety Plan (Attachment D ) .  
Provide Radiological Control coverage of the work area 
during the performance of t h i s  project phase as 
requi red. 
Survey incoming and outgoing transport vehicles in 
compliance with applicable DOT regulations and s i t e  
procedures. 

ES&H - Fire Protection Engineering and Fire & Safety 
Services. 

Veri fy proper grounding i s  uti  1 i zed and required 
safety equipment i s  i n  place for  a l l  sampling and 
t ransfer  operations. 
Verify storage t a n k  placement, venting, and secondary 
containment meet NFPA 30 code requirements. 
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8 . 1 . 3 5  

4 

4 

4 

+ 
4 

4 

4 

8 .1 .36  

+ 
4 

4 

+ 
8 .1 .37  

4 

+ 

+ 

+ 
4 

WPM - Hazardous and Mixed Waste: 

Develop a detailed schedule identifying important 
milestones to be reached during the completion of this 
project phase. 
Provide technical support as needed during the 
performance of this project phase. 
Provide Waste Characterization with the laboratory 
data generated by The FERMCO Analytical Laboratory on 
the waste materials which were sampled during the 
sampling and characterization phase. 
Develop the training materials for operating the 
pumping systems at each storage tank area and 
conducting the subsequent training sessions. 
Prepare the Hazardous Waste Manifest for each 
shipment. 
Track the Hazardous Waste Manifest from tanker 
departure to TSCA Incinerator to ensure the Manifest 
is signed and returned to the FEMP within 30-45 days. 
Submit a copy of the entire shipment package to the 
operating record including the signed Hazardous Waste 
Manifest acknowledging receipt by the TSD Facility. 

Martin-Marietta Energy Systems, Inc. (K-25 TSCA 
Operations): 

Provide evidence showing that the TSCA Facility i s  
permitted to accept wastes generated at the FEMP. 
Provide DOT certification documentation on tank 
trailers transporting the liquid waste mixtures from 
the FEMP to the K-25 TSCA Facility. 
Have the FERMCO Analytical Facility data reviewed and 
evaluated by MMES for TSCA acceptance. 
Provide RCRA Waste Reduction (RWR) with laboratory 
data generated for RCRA characterization purposes. 

WPM - Transportation: 

Perform a prel imi nary carrier eval uati on per DOE 
standards. 
Contract with a licensed, insured, DOT certified 
transporter. The transporter shall possess current 
credentials of OSHA training for transporting the MMES 
tank trailer to the K-25 TSCA Facility. 
Affix the specified placards to the front of the 
trailer, each side and the rear of the tank body in 
such a manner that at least one will be visible when 
viewing the vehicle from any direction. Trailer 
placards shall correspond with sampling analysis and 
comply with DOT regulations. 
Review the Hazardous Waste Manifest after Traffic 
Control has completed the document. 
Prepare a bill of lading for shipment, if required. 
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+ Attach security seals to the tank trailer per 
appl i cab1 e requirements. 

8 . 1 . 3 8  WPM - Waste Operations: 

+ Weigh empty tanker before loading and record tare 
weight, then re-weigh tanker trailer after loading to 
document NET shipment weight. 

8 . 2  

Workers and supervisors, intimately involved in the project, will have 
sufficient knowledge of severity of contamination to make informed 
decisions about special management or segregation of contact waste. 
Wastes that have been subject to minimal contact will go directly to the 
baler and subsequent burial. 
waste will be evaluated on a case-by-case basis. 
this plan are characterized sufficiently to allow proper decision making 
with respect to contact waste. 
should be required. 
applicable site provisions (SSOP-0003). 

Waste Management - Contact Waste 

Spill materials and heavily contaminated 

Little to no sampling of contact waste 

Materials managed per 

Contact wastes will be managed according to the 

8.3 Work Sequence 

NOTE: Deviation from the steps contained in this work plan shall be 
approved by the Hazardous 8. Mixed Waste Project Coordinator and 
documented in the Work Plan. 

NOTE: There are five general tasks that are involved in completing this 
project. 
and are identified as follows: 

These tasks will require appropriate FERMCO Work Permits 

I. 

11. 

I 1 1  

IV. 

V .  

Identification of drums expected to exceed 0.01 percent of 
uranium (Attachment J). 

Pumping of liquids from all drums which are 0.01 percent (or 
less) uranium to the storage tanks. 

Pumping of liquids from all drums which are greater than 
0.01 percent uranium to the storage tanks. 

Sampl ing of the composite waste materi a1 s within the storage 
tanks for the K-25 TSCA Incinerator acceptance criteria and 
DOT shipping requirements. 

Pumping of the characterized liquids to a DOT approved 
tanker. The tanker will be used to transport the liquid 
mixed waste to the K-25 Incinerator. 

General - For  t h e  purposes o f  r a d i o l o g i c a l  c o n t r o l ,  below a r e  
steps f o r  complet inq Tasks I throush V .  
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1. I d e n t i f y  a l l  drums with the p o t e n t i a l  t o  exceed 0.01 pe rcen t  
Refer t o  t h e  Attachment J and a v a i l a b l e  a n a l y t i c a l  uranium. 

d a t a  f o r  guidance.  

2 .  Screen and seg rega te  those  drums f rom. those  determined t o  be 
0.01 percent  o r  l e s s .  

Note: A t  concen t r a t ions  g r e a t e r  than 0.01 pe rcen t ,  the expected 
amount of  r a d i o a c t i v i t y  ( p e r  gram of  m a t e r i a l )  i s  l i k e l y  t o  
exceed 100 pCi. A t  100 pCi/gm, removable contaminat ion on . 

s u r f a c e s  i s  l i k e l y  t o  exceed 1,000 dpm/100 cm', i f  this 
mater ia l  i s  s p i l l e d  i n  s u f f i c i e n t  q u a n t i t y .  This will 
r e s u l t  i n  an i n c r e a s e  i n  radio1 og ica l  con t ro l  s beyond what 
i s  d e s i r e d  f o r  t h e  p r o j e c t  a r ea .  

3 .  As the drums suspected of  exceeding 0.01% uranium a r e  being 
segrega ted ,  Radiological  Control Technic ians  (RCTs) may 
screen  these drums by d i r e c t  scan with an a p p r o p r i a t e  survey 
ins t rument .  

4.  Pending t h e  results 
hand1 ed a p p r o p r i a t e  
than 0.01" uranium. 

of  the 
y a s  e 

d i r e c t  scan,  t h e  drum s h a l l  be 
ther " g r e a t e r  than  0.01" o r  "less 

5. A f t e r  t h e  a f f e c t e d  drum has been pumped o f  a l l  l i q u i d s ,  i t  
s h a l l  be sea l ed  and f u l l y  conta ined  with no openings and 
moved t o  an a p p r o p r i a t e  s t o r a g e  a r e a .  

8 . 3 . 1  Trans fe r r ing  Liquid Waste from Drums t o  B u l k  S to rage  Tanks 
f o r  Sampling & Analys is  

NOTE: Approximately 2500 drums of  l i q u i d  I g n i t a b l e  and Combustible 
wastes, i d e n t i f i e d  i n  this p lan ,  will be t r a n s f e r r e d  t o  s t o r a g e  
t anks .  Waste w i l l  be prepared i n  ba tches  f o r  sampling and 
a n a l y s i s  t o  v e r i f y  waste a c c e p t a b i l i t y  a t  the TSCA I n c i n e r a t o r .  
Upon completion o f  a n a l y s i s  and waste acceptance by TSCA 
Opera t ions ,  t h e  waste  w i l l  be t r a n s f e r r e d  t o  t ank  t r a i l e r s  and 
prepared f o r  shipment t o  the TSCA I n c i n e r a t o r  f o r  T&D. 
Approximately 21 shipments will be r equ i r ed  t o  remove the 
i d e n t i f i e d  p r o j e c t  wastes  from the FEMP. 
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8 . 3 . 1 . 1  Prepare the work area where the drums will be emptied. 

a. Construct a berm, for a containment area of adequate 
size, using PVC piping. 

Project Coordinator, 
date & time 

Quality Assurance, 
date & time 

b.  Place Herculite sheets or equivalent material over the 
piping. 

Project Coordinator , 

Qual i ty Assurance, 
date & time 

date & time 

c. Place exclusion zone barrier a minimum of 5 feet from 
the drum pumping area. 

Project Coordinator, 

Qual i ty Assurance, 
date & time 

date & time 

d. Place 2 empty drums for collecting contact waste 
materials. 

Project Coordinator, 
date & time 

Qual i ty Assurance, 
date & time 

e. Establish the step off pad. 

Project Coordinator, 

Quality Assurance, 
date & time 

date & time 
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f .  Place s p i l l  clean-up equipment and s a f e t y  equipment a t  
the  loading  l o c a t i o n .  

P r o j e c t  Coordina tor ,  

Qual i t y  Assurance,  
d a t e  & time 

d a t e  & time 

g .  Verify s a f e t y  showers and f i r e  e x t i n g u i s h e r  are 
operabl e.  

P r o j e c t  Coordina tor ,  

Qua l i ty  Assurance,  
d a t e  & time 

d a t e  & time 

h .  Ver i fy  the pump and s t o r a g e  t a n k s  a r e  grounded. (Fire 
P ro tec t ion  Engineering can o f f e r  guidance a s  needed 
w i t h  grounding.)  

P r o j e c t  Coordina tor ,  
d a t e  & time 

Qual i t y  Assurance,  
d a t e  & time 

i .  Ver i fy  the pump i s  equipped w i t h  a check va lve  t o  
prevent backflow through pump. 

P r o j e c t  Coordina tor ,  
d a t e  & time 

Qual i t y  Assurance,  
d a t e  & time 

8 . 3 . 1 . 2  Transfer c o n t e n t s  from drums t o  s t o r a g e  t anks .  

NOTE: If work i n  p rogres s  must be suspended, t h e  P r o j e c t  
Coordina tor  will e n s u r e  1 i q u i d  t r a n s f e r  equipment is p laced  
i n  a safe and s e c u r e  c o n f i g u r a t i o n .  

NOTE: If o p e r a t i o n  lasts more than  1 day, each day r e q u i r e s  a 
loading/unloading l e a k  i n s p e c t i o n  of t h e  area. 
i n s p e c t i o n  r e p o r t  t o  MS-30 c / o  o p e r a t i n g  record .  

Send t h e  

NOTE: Batches #2 and #4 c a r r y  EPA d e s i g n a t i o n  of I g n i t a b l e .  For 
t h i s  reason ,  t h e  s t o r a g e  t a n k  atmosphere must be made inert 
p r i o r  t o  pumping l i q u i d s  i n t o  t h e  tank .  Attachment G 
c o n t a i n s  sequen t i a l  s t e p s  for  i n e r t i n g  s t o r a g e  t a n k s .  
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a .  Verify a l l  valve t a g s  are in place for  valves in 
transfer system: 
(Valves A l ,  H1, H2, H3, H4, T l  through T6) 

Project Coordinator, 
date & time 

Quality Assurance, 
date & time 

b .  Attach the t ransfer  hose from the storage t a n k  valve 
( T l  - T6) t o  the discharge side of the t ransfer  pump. 
Secure cam lock f i t t i n g s  with a t i e  wrap. 

Project Coordinator, 
date & time 

Quality Assurance, 
date & time 

c. Attach the t ransfer  hose from the suction side of the 
transfer pump t o  the drum suction tube. 
lock f i t t i n g s  with t i e  wraps. 

Secure cam 

Project Coordinator, 

Qual i t y  Assurance, 
date & time 

date & time 

d .  Attach the a i r  hose from the a i r  supply t o  the 
transfer pump. Secure f i t t i n g  with safety wire. 

Project Coordinator, 
date & time 

Qual i t y  Assurance , 
date & time 

e.  Verify drum inventory number i s  l i s t ed  on the 
commingling inventory l i s t  for  the batch being 
commingled. 
zone. 

Stage a maximum of 40 drums in the work 

Project Coordinator, 
date & time 

Qual i t y  Assurance, 
date & time 
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a .  f .  Connect a ground s t r a p  from the drum being pumped t o  
an adequate ground. ( F i r e  P r o t e c t i o n  Engineer ing can 
o f f e r  guidance on adequate  grounding.)  

P r o j e c t  Coordinator ,  

Qual i t y  Assurance, 
d a t e  & t ime 

d a t e  & time 

g.  Begin opening drums and v e r i f y i n g  the  presence  of  
l i q u i d  waste t o  be pumped. 

P r o j e c t  Coordinator ,  

Q u a l i t y  Assurance, 
d a t e  & time 

d a t e  & t ime 

h .  Open va lve  ( T 1  - T6)  on s t o r a g e  t a n k  being f i l l e d .  

P r o j e c t  Coordinator ,  

Qual i t y  Assurance , 
d a t e  & time 

d a t e  & time 

i .  Place drum s u c t i o n  t u b e  i n s i d e  the drum t o  be 
t r a n s f e r r e d .  

Caution: Hold t h e  s u c t i o n  t u b e  s e c u r e l y  dur ing  t r a n s f e r .  

P r o j e c t  Coordinator ,  

Q u a l i t y  Assurance, 

NOTE: I f  drum c o n t a i n s  only  s o l i d s  t h a t  cannot be pumped, move 
t h a t  drum a s i d e  and proceed t o  next drum. 

d a t e  & time 

d a t e  & time 

j .  Open va lves  (H1 - H4) on t r a n s f e r  hoses t o  a l l o w  
t r a n s f e r  o f  l i q u i d  waste  from drum t o  the s t o r a g e  
t ank .  

P r o j e c t  Coordinator ,  

Qual i t y  Assurance , 
d a t e  & time 

d a t e  & time 
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k .  S t a r t  the pump by opening air supply valve ( A - 1 ) .  
Maximum air in le t  pressure 120 ps i . ,  normal range 40 
t o  100 psi .  

Project Coordinator, 
date & time 

Qual i t y  Assurance, 
date & time 

1 .  When the liquid contents have been removed from the 
drum, move drum suction tube and the ground strap t o  
the next drum and continue t ransfer .  Repeat t h i s  
procedure until l iquids from a l l  drums in the staging 
area have been pumped into the bulk storage tank. 

m .  Verify 6" t o  12"  head space remaining in storage tank 
from level indicator scale before s ta r t ing  next se r ies  
of transfers.  The a i r  horn overflow alarm will sound 
when head space f a l l s  below 6" .  

Project Coordinator, 

Qual i ty  Assurance, 
date & time 

date & time 

n .  When the drum pumping i s  complete, stop the pump by 
closing a i r  supply valve (A-1). 

Project Coordinator, 
date & time 

Qual i ty  Assurance, 
date & time 

0. Repeat steps (e )  through ( n )  until the consolidation 
t a n k  i s  f i l l ed .  

Note: If  the work s h i f t  ends prior t o  the tank being f i l l e d ,  
proceed t o  step (p) .  

p .  When the consolidation tank i s  f i l l e d ,  close valve (T1 
- T6) on the container being f i l l e d .  

Project Coordinator, 
d a t e  & time 

Qual i t y  Assurance , 
date & time 
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q .  Close valves H l . ,  H2, H3, & H4 on t ransfer  hoses. 

Project C o o r d i n a t o r ,  
date & time 

Qual i ty  Assurance, 
date & time 

r .  Disconnect the transfer hoses and drain the remaining 
l iquid into a bucket. 
into a container t o  be pumped when operations resume. 

Pour the contents of the bucket 

Project Coordinator, 
date & time 

Qual i ty  Assurance , 
date & time . 

s .  Repeat steps ( a )  t h rough  ( r )  until a l l  b u l k  storage 
tanks have been f i l l e d  or inventory of l iquid waste 
drums has been consumed. 

Note: RCRA empty drums will be sent t o  the on-site drum crushing 
f a c i l i t y .  Drums containing solid residues a f t e r  removal o f  
l iquids will be returned t o  an appropriate warehouse. 

8 . 3 . 2  Sample b u l k  l iquid storage t a n k s  for  Waste Acceptance 
Cri ter ia  (WAC).  

Martin-Marietta: 

a .  Martin-Marietta will furnish a Project Manager, with the 
required cer t i f ica tes  (or copies) associated with 29 CFR 
1910.120 Hazardous Waste Operation Emergency Response 
Standard, for  Supervising Hazardous Waste Sampl ing Workers. 

Sampling crew reports for  orientation meeting which includes 
the 29 CFR 1910.120 s i t e  specific element. 

b. 

c. Sampling crew members will provide i n i t i a l ,  bi-weekly, and 
termi nat i on urine sampl es. 
have an i n i t i a l  and f inal  in-vivo (whole body counting) 
exam. 

Sampl i ng crew members wi 11 a1 so 

d .  Sampling crew will don PPE a t  the work area control point 
and assemble a t  the sampling location. 
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e. A sample preparation exclusion zone, consisting of heavy 

duty plastic sheets, such as herculite, to collect any 
spills or leaks, will be constructed by the Sampling Crew. 
This step is similar to the practice currently being used on 
site. 

f. Empty 55-gallon drums with lids and lock rings will be 
available for decontaminating the sampling equipment and 
collecting any contact waste generated during the sampling 
effort. 

g. Samples are taken by the sampling crew according to Martin- 
Marietta protocols contained in Attachment B. A minimum o f  
2 samples will be collected from each storage tank. 

WPM - Waste Operations: 
h. After the batch is sampled, Operations personnel will seal 

and lock the tank. 

Seal identification number, 
Project Coordinator, 

Qual i ty Assurance, 
date & time 

date & time 

Qual i ty Assurance (QA) : 

i . QA personnel will verify the sample has been collected by 
MMES personnel, security seals placed on the tanks, and 
identification numbers recorded to preventing alteration 
prior to shipment. 

ES&H - Radi ol ogi cal Control : 
j. A1 1 personnel wi 1 1  monitor themselves for radioactive 

contamination upon exiting the work area. A1 1 di sposabl e 
anti-c garments shall be managed as contact wastes unless 
they are re-useable after decontamination and laundering. 
If high levels of radiological contamination are present, or 
a spill occurred, the disposable PPE outer garments will be 
placed in drums as contact wastes. 

WPM - Waste Operations: 
k. Upon completion of liquid waste transfer and sampling, 

Operations personnel wi 1 1  col1 ect a1 1 contact wastes in 
accordance with SSOP-0003 and label the drums for storage in 
the Controlled Holding Area. 
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8.3.3 Transfer o f  Waste from Storage Tanks t o  DOT Certified Tank  
Trailers and Shipment t o  the TSCA Incinerator. 

8.3.3.1 ES&H - Radiological Control : 
Radiological Controls personnel will survey the incoming 
t a n k  t r a i l e r  for contamination in accordance with approved 
procedures. 

8.3.3.2 RSO - Facili ty Engineering and Maintenance, Garage 
Personnel : 
Maintenance Garage personnel will inspect the t a n k  t r a i l e r  
for  acceptabi 1 i ty  and complete a Prel iminary Vi sua1 Trai ler  
Inspection (form # FS-F-3344). 

8.3.3.3. Quality Assurance: 
QA Certification personnel visually inspect the tanker fo r  
signs of contamination or compromised structural  integri ty .  

8.3.3.4 WPM - Waste Operations: 
Heavy Equipment personnel will weigh empty tanker truck upon 
arrival and record the ta re  weight (form # FMPC-PRO-238). 

8.3.3.5 ES&H - Industrial Hygiene: 
Industri a1 Safety personnel will place the necessary 
hazardous work permit a t  the entrance t o  the work area in 
accordance with the Project Specific Health and Safety P l a n  
(Attachment D ) .  

8.3.3.6 WPM - Waste Operations: 
Operations personnel sha l l  attach electr ical  bonding cables 
t o  the tanker, as required by Fire and Safety. 

8.3.3.7 ES&H - Radiological Control : 
Radio1 ogical Control s personnel will perform any required 
monitoring during 1 oading ac t iv i t ies .  
Radiological Control Technician will issue a Radiation Work 
Permit (RWP) i f  required. 

8.3.3.8 WPM - Waste Operations: 
Operations personnel shall connect the t ransfer  hoses 
between the storage tanks and the tanker and operate the 
t ransfer  pumps. Fil l ing of the tanker shall be visually 
monitored t o  prevent overflowing during the l iquid t ransfer  
procedure. 

inspections of the storage t anks  & tanker prior t o  s ta r t ing  
loading/unloading operations and complete the inspection 
form. ( A  copy of t h i s  form must be sent t o  the RCRA 
Operating Record MS-30. ) 

NOTE: WPM - Waste Operations i s  required t o  complete daily leak 
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Date: Shipment Number: 
~ 

PROCEDURE FOR TRANSFERRING WASTE TO TANKERS FOR BATCH 1. 

8 . 3 . 3 . 9  Prepare the work area where the tanker will be filled. 

a. Construct a berm using PVC piping. 

Project Coordinator, 
date & time 

Qual i ty Assurance, 
date & time 

b. Place Herculite sheets or equivalent material over the 
piping. 

Project Coordinator, 
date & time 

Quality Assurance, 
date & time 

c. Place exclusion zone barrier a minimum of 5 feet from 
the tanker. 

Project Coordinator, 
date & time 

Quality Assurance, 
date & time 

d. Place 2 empty drums for collecting contact waste 
materi a1 s .  

Project Coordinator, 
date & time 

Qual i ty Assurance, 
date & time 

e. Establish the step off pad. 

Project Coordinator, 
date & time 

Qual i ty Assurance, 
date & time 
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f .  Place s p i l l  clean-up equipment and s a f e t y  equipment a t  
the  loading l o c a t i o n .  

P r o j e c t  Coordinator ,  
d a t e  & time 

Qual i t y  Assurance, 
d a t e  & time 

g .  Verify s a f e t y  showers and f i r e  extinguisher a r e  
operabl e.  

P r o j e c t  Coordinator ,  
d a t e  & time 

Q u a l i t y  Assurance, 
d a t e  & time 

F h .  Verify the  pump and s t o r a g e  t a n k s  a r e  grounded. 
P r o t e c t i o n  Engineering can o f f e r  guidance a s  needed 
w i t h  grounding.)  

re 

P r o j e c t  Coordinator ,  
d a t e  & time 

Q u a l i t y  Assurance,  
d a t e  & time 

8 . 3 . 4  T r a n s f e r  c o n t e n t s  t o  the  t a n k e r .  

Note: 1.f work i n  progress  must be suspended, t h e  Project 
Coordinator  wi 11 e n s u r e  1 i q u i d  t r a n s f e r  equi pment is  pl aced 
i n  a s a f e  and secure c o n f i g u r a t i o n .  

a .  Ver i fy  a l l  va lve  t a g s  a r e  i n  p l a c e  i n  t r a n s f e r  system 
(Valves T1, T2, T3, T4, T5, T6, H1, H2, H3, H4, A l ,  & 
V l ) .  

P r o j e c t  Coordinator ,  
d a t e  & time 

Qual i t y  Assurance, 
d a t e  & time 

b. Attach the t r a n s f e r  hose from the  d i s c h a r g e  s i d e  o f  
the t r a n s f e r  pump t o  the t a n k e r .  
f i t t i n g s  w i t h  a t i e  wrap. 

Secure cam l o c k  

P r o j e c t  Coordinator ,  
d a t e  & time 

Qual i t y  Assurance,  
d a t e  & time 
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c .  Attach a ground s t r a p  from the  t a n k e r  t o  an adequate  
ground. 
guidance on adequate grounding. 

Fire P r o t e c t i o n  Engineering can o f f e r  

P r o j e c t  Coordinator ,  

Qual i t y  Assurance, 
d a t e  & time 

d a t e  & time 

d .  Attach the t r a n s f e r  hose from the s t o r a g e  t a n k  t o  the 
s u c t i o n  s i d e  of  t he  t r a n s f e r  pump. 
f i t t i n g s  w i t h  a t i e  wrap. 

Secure cam l o c k  

P r o j e c t  Coordinator ,  
d a t e  & time 

Qual i ty  Assurance, 
d a t e  & t ime . 

e .  Attach the  a i r  hose from the a i r  supply t o  the 
t r a n s f e r  pump a t  va lve  (Al ) .  
s a f e t y  wire  o r  o t h e r  sui tab1 e means. 

Secure f i t t i n g  w i t h  

P r o j e c t  Coordinator ,  

Q u a l i t y  Assurance,  
d a t e  & time 

d a t e  & time 

f. Open s t o r a g e  t a n k  va lve  (T1 - T6) .  

P r o j e c t  Coordinator ,  

Qual i ty  Assurance,  
d a t e  & time 

d a t e  & time 

g .  Open va lve  on the t a n k e r  (Vl ) .  

P r o j e c t  Coordinator ,  
d a t e  & time 

Qual i t y  Assurance,  
d a t e  & time 

h .  Open hose va lves  H1, H2,  H3, and H4. 

P r o j e c t  Coordina tor ,  
d a t e  & time 

Q u a l i t y  Assurance,  
d a t e  & time 
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i. Operate the pump according to the specific work 
instructions for that pump. 
air supply valve (Al). 
120 psi. Normal pressure range; 40 to 100 psi. 

Start the pump by opening 
Maximum air inlet pressure; 

Project Coordinator, 
date & time 

Qual i ty Assurance, 
date & time 

j. Verify that someone is constantly monitoring tanker to 
monitor avai 1 ab1 e storage space. 

Project Coordinator, 

Quality Assurance, 
date & time 

date & time 

k. Monitor tank float gauge to verify presence o f  liquid 
waste. 

Project Coordinator, 
date & time 

Qual i ty Assurance, 
date & time 

1. When the storage tank is empty or the transport 
tankers is full, close valve (T1 - T6). 

Project Coordinator, 
date & time 

Quality Assurance, 
date & time 

m. When the tanker i s  full, stop the pump by closing air 
supply valve (Al). 

Project Coordinator, 
date & time 

Quality Assurance, 
date & time 
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n. Close valve on the tanker (Vl). 

Project Coordinator, 
date & time 

Quality Assurance, 
date & time 

0. Close hose valves H1, H2, H3, and H4. 

Project Coordinator, 

Quality Assurance, 
date & time 

date & time 

p. Disconnect transfer hoses and drain the liquid 
remaining in the hoses into a bucket. Pour the 
contents the bucket into the top of the tanker. 

Project Coordinator, 
date & time 

Qual i ty Assurance, 
date & time 

8.3.5 ES&H - Radiological Control: 

Radiological Control personnel will survey and release the 
tank trailer from the exclusion zone loading area. If the 
tanker has become contaminated during the transfer 
procedure, Site Services personnel shall decontaminate the 
affected areas until Radiological Control approves release 
of the tanker. 

8.3.6 WPM - Waste Operations: 

8.3.6.1 Heavy Equipment personnel will weigh the filled tank 
trailer and document this step on a weight ticket 
(FMPC-PRO-238). 

8.3.6.2 Upon completion of material transfer to the tanker and 
the movement of the tanker out of the work area, 
Operat ions personnel wi 1 1  coll ect potenti a1 contact 
waste, including PPE, in accordance with SSOP-0003 and 
label the drums for storage in the RCRA Warehouse per 
SOP 20-C-630, entitled, "Receipt Inspection, Storage, 
and Storage Inspection of Hazardous Waste." 
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8.3.6.3 Operations personnel will properly a f f ix  l i d s  t o  drums 
when ful l  and a t  the end of each work session. MC&A 
shall assign l o t  markings (per RM-0005) and prepare 
65/68 cards. Operations personnel shall stenci 1 l o t  
markings on the drums. Filled containers shall  be 
transported t o  the RCRA warehouse. 

8.3.7 A&F - Materials Control & Accountability: 

8.3.7.1 MC&A personnel will prepare the shipping order for  the 

8.3.7.2 Record shipment, receipt and locations of drums 

departing tanker. 

shipped t o  RCRA Warehouse. 

8.3.8 Traffic Control : 

Shall prepare the Hazardous Waste Manifest for  each 
shipment. 

8.3.9 Quality Assurance: 

8.3.9.1 

a .  
b. 
C .  

d .  
e. 

f .  
9 .  

8.3.9.2 

8.3.9.3 

Shall ensure the shipment paperwork package i s  
complete per the following l i s t :  

Uniform Hazardous Waste Manifest 
LDR Notification form * 
Request for  Disposal /Storage of Waste Materi a1 and 
Equipment form * 
Waste Analysis Forms ** 
Nuclear Materi a1 s Transportation Request form 

Nuclear Materials Shipping Order form T-558 
Vehicle Radiation Survey Report 

DOE/NRC-741 

* Provided by MMES 
** Analytical Faci 1 i t y  

Guidance in inspection paperwork can be found in EQP 
12.06, en t i t l ed ,  "Certif ication of Hazardous Waste 
Loading, Examination of Transport  Vehicle/Trailer for  
Off-Site Shipment." 

QA personnel shall perform a final t r a i l e r  and vehicle 
examination on the outgoing tanker by completing a 
"Waste Certif ication Final Trail er/Vehicle Check1 i s t "  
(ECQ-880801.1, Rev.0). 
met before releasing the tanker for  transport  t o  Oak 
Ridge . 

These requirements shall  be 
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9.0 SUPPORTING DATA 

9.1 Figures 

9.1.1 Diagram 1: Project Organization Chart 
9.1.2 Diagram 2: Transfer Operation from drums to storage 

tanks. 
9.1.3 Diagram 3: Transfer Operations from storage tanks to 

tanker . 
9.1.4 Diagram 4: FMPC Storage Tank Locations. 
9.1.5 Diagram 5: Tank/Container Inspection Form 

9.2 Attachments 

9.2.1 
9.2.2 

9.2.3 

9.2.4 

9.2.5 

9.2.6 

9.2.7 
9.2.8 

9.2.9 

9.2.10 

9.2.11 
9.2.12 
9.2.13 

9.2.14 
9.2.15 

Att. A: 
Att. B: 

Att. C: 

Att. D: 

Att. E: 

Att. F: 

Att. G: 
Att. H: 

Att. 3: 

Att. K: 

Att. M: 
Att. N: 
Att. P: 

Att. Q: 
Att. R: 

Project Specific Drum Inventory 
K-25 TSCA Incinerator Waste Acceptance 
P1 an 
Loading Bulk Liquid Waste Tanker 
Procedures 
Project Specific Health and Safety Plan; 
Liquid Mixed Waste Sampling, Transferring, 
and Shipping. 
Project Specific Sampling and Analysis 
P1 an (Waste Compati bi 1 i ty) 
Commingled Waste Compatibility Test 
Results 
Storage Tank Atmosphere Inerting Procedure 
FEMP Emergency Response Team Fi re/Spi 1 1  
Pre-P1 an 
Drums Identified which Exceed 0.01% 
Urani um 
Tank Speci f i cat i ons and Secondary 
Containment Calculations 
Tank Inspection Form 
TSCA Incinerator Burn Plan, FY95 
Secondary Containment Chemical 
Compatibility Analysis 
Hydrostatic Test Certification 
TSCA Incinerator CERCLA Approval 
Documentation 
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Figures + Diagram 1: Project Organization Chart + Diagram 2: Transfer Operation from drums to 

+ Diagram 3: Transfer Operations from storage 

+ Diagram 4: FMPC Storage Tank Locations. + Diagram 5: Tank/Container Inspection Form 

storage tanks. 

tanks to tanker. 
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Item 

FEMP 
MIXED AND HAZARDOUS WASTE DISPOSAL 6 8 1 3 

I t e m  Description Accept- Unaccept- Y/A Chervations/Corrective Actions Date Action 
able able To Be Coapleted Canpleted 

MULTIPLE TANKKONTAINER INSPECTION FORM 

I I I I I I 

TEMPORARY TANK STORAGE: L i s t  Tank No.'s and Locat ion(s ) :  
- 

1 O v e r f i l l / S p i l l  c o n t r o l  
equipment: 

- 
2 

3 

- 
4 

- 
5 

L 
6 

- 
7 

- 
8 

Corros ion o r  r e l e a s e  o f  
waste: 

M o n i t o r i n g  equipment I n  
p l  ace (Content 1 eve1 ) : 

Surrounding area & u n i t  
i n t e g r i t y :  

Secondary containment 
condi  t i  on : 

Manway/f i 11 p i p e  seal  s 
unbroken : 

Sump pump s w i t c h  
p o s i t i o n  -should be on 
" o f f "  s e t t i n  : 

Tank marked w i t h  words . I' Hazard o u s Waste - 
DRUM STORAGE AREA(S): A t t a c h  l i s t  o f  i n v e n t o r y  No.'s and s t a g i n g  area l o c a t i o n ( s ) :  
- 

1 
- 

2 
- 

3 

Drums marked "Hazardous 
Waste I' 

Corros ion,  ho les,  dents, 
bulges, o r  l eaks :  

A l l  drums c l o s e d  except 
when adding o r  removing 
waste: 

Spi  11 c o n t r o l  equipment : 

Secondary containment 
c o n d i t i o n :  

~~ 

1 o f  2 
0 0 0 04 8 



I t e m  . I tem Description Accept- Uneccept- Y/A ObsenetiarsfCorrective ACtiom 
able able To Be Caapleted 

TANKER 

1 

2 

3 

4 

5 

Date Action 
m l e t e d  

TRUCK AND TRAILER: List 1 ocat i on: 

Marked with words 
I' H aza rdo u s Waste I' 
Corrosion, holes, dents, 
bulges, or leaks: 

Lid/manway closed except 
when adding or removing 
waste: 

I I  Spi 11 control equipment : 

Secondary containment 
condi t i on : 

I I 

NOTE: DRUMS AND STAGING AREAS MUST BE INSPECTED WEEKLY 
TEMPORARY STORAGE TANKS MUST BE INSPECTED DAILY 
TANKER TRUCK MUST BE INSPECTED DAILY 

Inspector's Signature: Date: 

Hazardous Waste Compl iance Signature: 
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-n &Batch Roacsr W m a  

If tbe waste, which may be either bomogenam o f  baerogenmm, iS being genentcd through a short-term 
or infrequent operation, sucb that the composition of the waste is apcctcd to vuy appreciably o t e ~  time, 
the waste may be characterized as a batch p'occss. For sucb opentiom, the sampling plan should describe 
the method for determining batch sizes and the mechanism for grouping wastes into batches. Batches may 
be defined by the following: 

0 specific waste generating operation with zevuzl similar op~ratioltJ p u p a d  together (eg., the 
applicable wastes coIlaaed from severzt differeat chemistry tabontorles) . the type of waste being gcneratal (e& m e  0% regardiest d the poirn of origin) 

0 point of origin (e.& In applicable wastcs - either solids, liquiQ or sludges, but not combinations of 
the three - from a givtn building, regardless of the generating pmXSS), or by some other method 
appropriate to the spedfic generator. 

For this type of waste stnam, the following information should be ipdpded in the sampting plan. 

Method of grouping waste into balches (e&, by waste rupc, by generator, by point of origin, etc) 

0 Sizc of batches which will be characterized in this manner (tk the amount of waste collated in 
one week, numba of SS gallon drums, ac) 

0 Waste characterization technique (e& sampling and a m  etr) 

Whether waste streams arise from long-term constant proctsses or ffom inconstant operations, waste 
characterization techniques must indude sampling the waste form €or hboratorg analysis, wbetber as &e 
primary method of waste certification or as a mctbod of verifyiog otbe? characteritation techniques, such 
as process ammk "he sampling plan should M u d e  a description of the sampling and anaIyt.M 
methods which will be used 10 characterize the waste stream, unlas  tbe K-2S Analytical SeMczs Division 
is performing the sampling and is already d a i  in a Sampling and Analysis Plan, in which case tbe 
plan should be referenced 

25.1 Sample Collectioa Metbodr for Homogeneoas Waste Fonm 

Tbe following tabk summarizes the sample cx>llection methods considered appropriate for the 
given waste forms. Alternate sampling methods may be acaptabk, but should be submitted in 
advan% following the Request for Variance proccss described in Scction 4. All the methods 
listed below are described in EPA S W W .  Test Methods for Evaluating Solid Waste,' the most 
Current edition. 

WasteForm . 

Oils, solvena, 
chemicals, 01 
aqueous waste 

Sludges 

Solids 

Unknown liquids 

Unknown solids 

Container 7'vm Samvline Method 
DrUm coliwasa 
Tank truck coliwasa 
Tank Grab' 

Drum or otha  Thief sampkr container 

Auger sampla h Y  

h Y  Auger sampler 



27 Drpmcatifiotbo 

Foranrnes contained indnrms, tbegenerator is required todescnk tbe methods used to wess thc 
strpaural integrity of the drums and overpacks, to provide information on drum age and prior Me, u) 

supply data on chemical aposure of the drums within the Waste Sampling Plan. This information aill be 
used to aaluate potential risk (ic, drum bulging or l a g )  related to storage of the wastes. The 
Momation provided shall suppon the ccrti6cation of the drums according to tbe requirements spedfied 
in Section 6 0  of this WAP. 

3.1Dc6nitiondljqai4mIDdSdid 

The requirements for characterizing waste to be aaxpted at h e  'lScA Incinerator arc d c s c r i i  in the 
following section Characterization requirements include evaluating the physical form of the waste, 
analysis for specific chemical oonstitueng and a description of the radionuclide content for each wane 
form. Waste characterization requirements are operationaRy groopcd acwrding to the physical form of 

For the purposes of this waste acoeptance aiteria, the following operational definitions apply. 
the waste as solid, Liquid, or sludge. witb radionudide charactdation quiremenu disanscd =pant** 

A liquid waste form has no 6.~4 shape, thus taku the shape of its container. Liquid wastes are 
cas@ extruded ~hrough a small orifice, and have the following physical charaaeristia: . 

viscwiq S,Oa, centipoise at 1WF 
suspended solids 10% by weight 
freezing point 32.F 
boiling point > lWF 

For the purposes of this document, wastes with a water content of 90 or more percent by 
weight are consided to be aqueous solutions. 

3.u sludge 

A waste in the form of a sludge is a mkrure of liquid and fine soUds, MIying from a form that has 
no specific shape, thus taking that of its container, to one that has a fixed shapc A sludge can be 
extruded through an orifiia, but high pressure may be requirad Sludges have the following 
physical characteristia: 

viscosity 
solids > 10%'~ and 5096 by weight 
panicle size 

> S.Oo0 cp and < soO,OOO cp at 1WF 

*/% inch (0.16 an) 

3 . 0  solid 

A solid waste form is one that has a fixed shape sucb that the waste cannot be extruded through 
an o r i k  Applicauon of pressure to accomplish extrusion may cause the material to mmpau 
The specific physical characteristics of a solid are: 

solids > 50% by weight 
panicle size > inch (0.16 cm) 

000121 
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33.22 Values reported on the Waste halysis Form must be reported fn terms of the '.r 

meivaf concentration, (Le, the actual concentration of & parameter in the ~ 8 %  
received at the 7SCA Inchentor, is opposed to rtpordng tbc oonceouation 00 I d y  
wight basis). ' h e  'as received' concentration is the meaSuremcnt of aitical importanat 
to incinerator operation, storage raquirernents and treatment Reporting all Val= in 
those term will help minimize potential misinterpretation of data 

333.1 The Disposal Number is the number assigned by TSCA Options  10 a pertiadar waste 
shipment from the 'Request for DispoSaEtonge of Waste Materials and Equipmeat', 
form UCN-12463. This nambcr m?y be McU in by the Wastc h e r a t o r .  

me Laboratory Number is rhe internal tracking number assign& at a particular site It 
shall be filled in by the generator to provide cross-referencing and tracking of reponed 
results. 

33.32 he mt section of tbe waste h a w i s  F O ~  - -tion s b o u ~  indicate 
whether the aaste being submitted is a solid, liquid, or sludge, based on the definitions in 
Seuion 3.1. 

3333 In the second line of the form, indicate whetber the waste is soluble or imolubk in water. 

333.4 me next three lines on the form are used to specifically identify the w t e  in tams of the' 
regulatory, safety, and operational considerations for the TSCA Incinerator. nK 
Environmental Proteaion Agency @PA) Hazardous Waste Identification Code as 
described ia 40 CFR 261 must be provided for the waste. 

NOTE: Sine tbe toxicity characteristic hazard under RCRA imposes some special 
consideratio4 it should be specifically noted that if any of the EPA codes DO04 
through DO43 81t not listed on the lorm, that indicates the waste is known to nor 
k cbaacteristidy toxic for tbe speci& material, according to the limitations 
imposed under thc Toxiaty Characteristic Leaching Procedure (XU) as 
dexnbtd in Taw 2 

If the waste is dassified as carcinogenic by the OSHA. certain additional storage and 
labelling precautions may be required at the TSCA Incinerator facility. Indicate, by 
marking the appropriate box on the form, whether the waste is known to be cardnogenic 
If the waste is not ckrsi6ed by the OSHA as carcinogenic, mark the 'no' box. 

The 7sCA Incinerator Waste Stream Identification Number is the number assigned to an 
individual waste stream ,king generated within a given plant prooess (Le, from the b n g  
Range Burn Plan). If the wste being prepared for shipment has not been assigned an 
identification number, contact the ?sCA Incinerator Operations staf€ 

3335 Major Comtimentr 

In the next SecU'on of tbe form, indicate the category or categories that best describe the 
waste form, providing an estimated percentage by weight for each item marked ?he 
weight percent does not aeed to be p i d  and can be based on the generation history of 
the waste rather than on specific analyses. However, the estimate of weight percentages 
listed on the form must total at l a s t  90%. If !XI% of the weight of the waste cannot be 
determined, anslituents of the m t e  should be determined using gas 
chrornatographyfinhed analysis. 

000122 
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total sulphur 

total fluoride 
total chloride 

metals 

3.4.13 For the following parameters. the analytical metbod used must be capabk of attaining at 
kast the following lower limits d detection. 

Parameter b e r  Limit of Detection 

Total chloride ai% 
Ash 0.05% 

Heating Value 50 BTUllb 

PCBS 05 PPm 

Beryllium 0.045 ppm 

Mercury 0.08 ppm 

3 5  ADceptaoa Criteria for Solid Waste 

NOTE: Refer to Table 2 for spedfic analytical methods r q u M  by the X-1435 ?sa Incinerator 
Operating Permit 

35.1 Genefal amia 

35.1.1 Tbe Set of Waste Anaiysis Forms addressing solid wastes (Appendix C) describes the dam 
required on such wastes, spedfying tbe limits which must be met where such limits are 
applicable The 
information are listed in the following narrative descriptioar 

. 

a n w c a l  procedures for obtaining waste characterization 

35.12 n e  contents of drummed sdids should be shreddable, so that rebar, pipe, and concrete 
over 2 inches in diameter should be excluded Uncontahcrkd baIL SdiQ must be free 
of solid material over 4 inches in diameter. Material that cannot be compacted such as 
bolts or rebar, must not exceed 2 inches in diameter. If it cinnot be shown that wdstes 
are free of such material, the uncontainerized bulk solid waste must be screened prior to 
shipment. 

35.13 'Tbe following parameters must be known to wirhin 10% accuracy 

Physical parameten: ash &ntat 
heating mlue 

Chemical parameten: total chloride 
total fluoride 
total solfur 
metals 

. , . - .  
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3LU For tbe R>llowing pluunecen, the andy&d mctbod a must be capabk of anaining 
It  ht the fObVbg loafs M U  Of dabction 

Parameter Loanr Limit of Detection 

TOW chloride 0.1% 

Asb 0.0596 

HcatingValPc 5OOBTu/lb 

Anmis of waste streams for radionuclides is based on knowklge of the A t e  generation proass. 
By reviewing tbe history of the facility in which the waste was generated, the aaivities that 
resalted in its generation, and tbc radionadides whkb were involved in Iht process, I list of the 
specifiic radionuclides which may be aptad to OOCUT in tbe waste can be developed 'Ibis list 
may be developed for individual processes at a given facility or, if the opa-ations are snffichtly 
similar, to enoompass aR waste &om a given facility. 'Ihrwgh II series of discussions with the 
w t e  generating sites which ani  ship waste to tbe TSCA Indnaator, two general lists of 
radionuclides anre developed. Tbe fim list includes radionodides which may result from 
operations at the Oak Ridge K-25 Site, the Pad& Gaseous Diffusion Plant, the Portsmouth 
Gasems Diffusion Plant, the Oak Ridge Y-12 plant, F e d  Environmental Management Project, 
or the Rh4I Extrusion Plant. The second list is specific to the Oak Ridge National Labratoq. 
These fwo lists are shown o n  the respeaive forms in this Section T k  rationale for developing 
the Lists was similar to  the approach taken to determine radionodide parametm for 
environmental monitoring a i  the facilities (ie, after examining the operations, tbe radionuclides 
considered 10 k potentially present in the waste were listed). 

3.7.l.1 

3.7.12 

Each waste stream shall be an- (refer to Section 3.7.4.) for all radionudides 
considered as being potentially present, based on the waste generator's process knowledge 

Brduding Radionudides from Waste Amlysis Iin 

The Iistr shown on the Waste Analysis Forms - Appendix D and Appendix E wwt 
developed to be as complete an inventory as possible of radionuclides that may be 
expected to occur in waste sent to the TSCA Incinerator. h many instanas the w t e  
generator's knowledge of a specific prc- within the hcility may indicate that some of 
the general List of radionuclides would not be expeaed to be present in the aaste resulting 
from that prooss. In those instances, f. > not neoessary to nnalvlp. for the arcludcd 
radionuclides. If that applies to a given waste being "hipped to the TSCA Incinerator, the 
wa$e generalor should: 

(a) write 'NA' on the Waste Ana&& Form in the blank beside the applicable 
radionuclide, and 

000124 
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3.73 

3.7.4 

Screening analysis should k performed by.grass liquid rcintillahn counting Gross, 
alphalbeta gas proportional counting may also k used, buf, due to loss of volatile 
radionuclides during analysis, it is not h e  preferred method. A gamma specvoscow 
screen shaU also be performed and each identified activity shaU be reponed. 

All radionuclide analyses must be repond as h e  actual measurement res$& whether positive 01 
negative, with its associated uncertainty. Reporting res& as 'less than' values or as 'not 
dettaad' is not acceptable. The predsion of ndionudide analytical results shall be reponed as I 
range, a variancc, a standard deviation, a standard emf, or a confidena interval. 

3.7.4.1 Lowa Iimits of DetectioP 

Methods used for analysis of radionuclides in waste must be capable of achieving the 
following lower limits of detection: 

Reauired 
Radionnc1id.e LLD (WeJ 
H' 60 
CM 60 
P= 5 
con 0.1 
coob 05 
Kf 5 
S P  S 
TP 20 
ID' ' 0.7 
- a m  1 

Rquirtd 

Pbm 1 
n= 1 
Th- 1 
TIm 1 
nm 1 
Pa- 1 

1 
1 

NP 
Pu= 
Pu" 1 

Radionuclide U D  (pCi/a 

U-a$ha l 

3.7.42 Recommended Metbods 

The foUowing procedures are recommended: 

Parameter Method 
Np, pu, m, ACD-1664, K-25 Site Analytkal Chemisy 

U-alpha Department Technical Procedures Manual 

Technetium-99 (1) EC-186, 'Technetium-99 in Water (Radiochemical Method),' 
Martin Marietta Energy Systems Environmental and Ef€luent 
Analysis Manual 

(2) EC-260, Tahnetium-99 in A i r  Filters (Radiochemical Method),' 
hianin Marietta Energy Systems Environmental and Efnuent 
Anawis Ma,.YI 

(3) EC-355, T'echnetium-99 in Sediment and Soil (Radiochemical 
Method),' Manin Marietta Energy Systems Environmental and 
Effluent Analysis Manual 
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412 

Initial Disamiom 

When a generator aonsiders requesting a mriance hrn one of the w t e  aaxptancc criteria, the 
specific criterion in question and the difficulty in meting it should fint be diswsad informally 
with the K-25 Site Waste Management Operatjons and 'IsC4 Operations Division. Tbac initial 
discussions will sew as an alert hat  a request for variance may be submitted, will assist in 
ideotlfylng the spacific difficulties h meeting the criterion, and wiU aUow investigation of possibk 
options for supplying acceptable alternative charaaaization data bs 8 substitute for the spcci6c 
criterion. 

FQ-RaF- 

If the informal discussion indicates that it may be possible to acapt the miant  waste through 
some other mechanism than that dexn'bed in the waste acceptance criteria, a formal request for 
variance must be submitted to tbe TSCA Operations Division during tbe waste acceptanae proes .  
The request must contain tbc fotlowing iq€ormation: 

4.121 Specific criterion for arhicb the Variance is requested The criterion may be an aaa@ical 
procedure, a spedfic chemical, physical, or radiological limit, a sampk collectioa 
procedure, or other aituia listed in Staion 3.0. 

4.122 Explanation of why the Mn'ance from the waste accepmce criteria is needed 

4.123 Indication whether the variance is needed for a single waste shipment or on I aontinuing 
basis. 

4.124 Description of the merbod or limit being proposed as a sobstitate, including the type and 
quality of data that win be collect4 as appropriate 

4 .1U Comparison of the proposed method or limit with the published waste acceptance criteria, 
including evaluation of I&C comparative impacts on wastc characterization aaivitia, 
personnel exposures, and quaIity of characterization &fa. 

4.126 Additional p r d w c s  of process controls that Win be implemented at the generator 
facility as a result of the mriance, if applicable. 

4 2  Disposition of Requests 

Requests for variances &om the waste da;ep&nce &reria will be reviewed and evaluated 00 an individual 
basis. If additional information is needed 10 adequatev evaiuale the hpaa on operations of granting the 
request, the applicable information will be request& aod must be provided before disposition of the 
request can be made. Disposition of each request will be approved by TSCA Operations and will be made 
formally in writing. Variance to the Waste Acceptance Criteria can be granted by the ?SCA Program 
Manager, Deputy Program Manager, Blend Master, or Burn Plan Manager. The actions that may be taken 
on an individual request are: 

0 0 0'3.2 6; 
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5 . U  NPdeuhfatcziabTnmaaD~a~~~at.t)oa 

The appropriate docmenution for shipments of special nuclear materials must be aompletcd 
when applicable and must m m p a n y  the shipmeats to the K-1435 'ISCA hdnefator. Tbe 
documents are as follows: 

'Nuclear Materials Transportation Rquest' form DOuNRC741 
%quest for Authorization to Ship Material to K-25' form UCN-16609 

A Material Safety Data Sheet (MSDS) must be provided to tbc TSCA Iacintntor penonnel for 
compounds iden- in the araste ~ h &  the waste characterization anatytical data or pro~lm 
knowledge information is available. 

As required by 40 CFR 268; use standard forms such as McCag and Associatcs. 

Files are maintained for cacb generator at the ?sCA Opcratioas Division oflicxs at the K-23 Site 
Tbse fila mntain all aonespondena, preveatmcnt information, DAC numbers and shipment 
schedules, shipment insptaion information, and a t e  verification results 

Bta . .  

?be TSCA Division reviews the waste characterization analytical data and process knowledge pravided by 
the waste generator. The information is complied into a DAC package ad is r e v i d  bytbeK-25 Site 
Industrial Hygieoe, Health Physics, and Waste Managemepts groups to specify pusomel protedw 
equipment, and anti4 dothing During the reviews, Variances can be granted on 8 case-bycase bask A 
representative from all four groups signs the DAC package after the rcvicw we is compktcd 

60 WASTE PACKAGING REQ- 

61 Geoerathfonnation 

All material sball be packaged, labeled, and shipped according to Department of "hrsportation (DOT) 
regulations, the requirements of the Resource Conservation and Recovag Act To& Substances Convd 
Act. and applicable state regulations. 

62 DOTRegalatioas 

All uansport containers must comply with the DOT shipping regulations of lcrtle 49 Code of Federal 
Regulations, and with DOE Order 582O.w Radioactive Waste Management 

63 Radiation Requirements 

Individual shipping containers of Baste must not exceed the following radiation levels: 

.a3.1 

632 

?be maximum dose equivalent rate at the sun& of the mntainer must not exceed 50 mrexnfh 

The maximum dose equivalent rate at FUO feet from the surface of the container must not exceed 
5 menut. 

The amount of transferrable contamination on exterior surfaces of the container must not exceed 
1000 dDrn'IW cm' for beta-gamma contamination or 200 dpmllOO cm2 for alpha contamination. 

633 

000127 



In waste shipments contained in drums. the generator shall kavt a minimom drum fretboard of 
9%. Tbis requirement will provide protection against drum damage due to weather-related phase 
changes, liquid expansion, and gas over-prcssurc. 

liquid wastes must be packaged in 1% specification bung drams to dkw for easier aaxss to and 
removal of the waste in the drum. 

PCB containing wastes must be packaged in drums which m#1 DOT SpeciSartion and the 
requirements of 40 CFR 761. Present requirements are 17E for tiqoids and 17C for SOW 

.. 

21 
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Haacblorobu tadiene T d c  
1 

Henchlon>ethaae TCXk 

Methyl Ehtyi Ketone ToaC 

Pentachlorophenol TOXk 

Nitrobenzene Toxic 

Taxic 
Tetradoroethyknc Toxic 
m r o e t h y k n c  T d c  

f 4,S-TrichJorophenoI TOXk 

f 4, &'hichlorophenol ToaC 
V i  ChIonde Toxic 

Spent Halogenated Solvents, Sludges from the Rtcwery of Speci.6~ Soheats T~xic 

Spent Non-Halogenated Solvents, Sludges from the Recovery of Sptcific Ignitable 
Solvents 

S p t  Non-Hazardous Solvenq Sludges from the Rccovtry of Spedk Soknfs  Toxic 

Spent Non-Halogenated Solvents Sludges from the Reamry of S p Z c  
Solvents 

Waste Water Treatment Sludges fiom Electroplating Operations except from 
Specific Processes 

Plating Batb Residues from tbe Bottom of Plating Baths from Electroplating 
3pu&ons where Cyanides are osdd in the Process 

Toxic 

Raaive ,  
Toxic 

d037 

d041 

d042 

d043 

Fool and 
F#2 

R m  

HMS 

f008 

23 
(300129 
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T A B U  1 

The basis for hazardous desipnation for all EPA Hazardous Waste codes is derived from Tennessee Ruk 
C3npter lux)-l-ll-.O2 Tbe name of the substance is  also found in Teapesste Rule Chapter 120@1-11-.02 

1 

j ; J  Ulll 

urn1 1 urn 
uoo2 U029 UOS4 u1 u 
uoo3 Uo30 UT13 

uoo1, uo31 ua59 Uo84 U114 

UOQS UO32 Uodo UO87 u1 l5 
UOM U033 uo61 UO88 U116 

Uoo7 UO34 uo62 uo89 U117 

uoo8 U(1Y UO63 uo#) U118 

UO36 Uo64 u119 

) 
U W  UOdS UW u110 u136 

25 

U 1 1 urn 1 u164 j u191 j ;- 
u138 Ulds u192 

u140 u166 u193 

000130 
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Disposal Number Laboratory Number 

General Plant 

Department 

Generator EPA ID No. 

Quantity 

PCB 

D m  Numbers: 

(Lbs. or Gal.) - Indicate one by drdiag 

Non-PCB 

Prepared by date 

37 000131 
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- _- __  APPPNDIXB 

W S T E  ANAL= #)RM - PHYSICAL P- FOR IJQUID W A S I S  
'ISCA IN-m 0pERAnoNs - 

Disposal Number Laboratory Number 

Drummed Waste Certification: Minimum 1 year drum shelf life: 0 yes 0 no 
Drum Liner Compatibility oycs Om 
Minimun59bdrumfrceboard: Ryes Om 

Spcci4c Gravity Ha@ Value (BTUAb) 

Flash Point ('F) Ash Content (weight 96) 

Number of p h a w  96 

96 96 

Parameter - Limit - Result 

v-ity (cp) sal 

CorrosMty (Organic waste only) c 635 (m) 
OR 

pH (aqueous waSte only) 0 
PCB 

Boiling Point ('F) 

Freedag Point ('F) 

> 100 

<32 

Result Metal - Result Metal Result . Metal - 
(rglg) ( r m  (rglg) 
- 

Lithium Selenium Antimony 

Arsenic Magnesium W i u m  

Barium Manganese Thallium 

Nickel Titanium Copper 

- Iron Silver 

0 Prepared by date 

39 000132 
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Parameter - Result 

Ash Content (weight 96) 

Heating Value BTUm 
- - -  - - 

Parameter - Limit Weieht % Parameter Results 

Total Chloride 75.0 96 Phosphonrs D P m  

Total Sulfur iao 96 PCB d P m  01 Sbwr 

Total Fluoride 21.0 96 

Provide the following information ( i  applicable and known) for any equipment from which PCB wastes are 
removed. 

Lncarioa Manufacturer 
Date removed from service 

Does this mstc mntain brominated aompoanbs? fl yes fl no 

URANTuMANALmls 
RcguiFcmeiu Duplicate unnium and U235 lnaw ue required for aitiplity coatrol 

Anahsis bl Anabis rlr2 
Total Uranium ppm Total Uranium ppm 
uranium-23s 96 by weight Uranium-235 96 by weight 

- Jimit - Result Uncertainty 

Prepared by date 

. .  
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APPENDIX D 
lScA INCINERATOR OPElWTIONS 

AIL s m  Exc€ProRNL 
W m  ANALYSIS #IRM - RADIONUCIlDE P- 

Disposal Number Laboratory Number 

Pa- 

U-alpha 

Tc99 -- 
a" -- 
ma -- 
Thpo -- 

NPrn 

Pu= 

nl* -- 
Thzy -- 

Pum 

A 

SCREENING ANALYSIS 

A Identify and quantify other radionuclides present in &e waste, but not included on this list Include 
explanation if any listed radionuclides are not expected to be present in the waste. 

Prepared by date 

33 
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APPENDIX E CHECKLIST FOR GENERATORS 

The following steps must be performed in order to ship waste to the ?sCA incinerator: 

1. 

2 

3. 

4. 

5. 

6. 

7. 

8 

9. 

10. 

11. 

12. 

Waste Sampling Plan prepared and approved by Incinerator Operations. 

Waste Analysin form -Part I (General Information) a>mpleted 

Applicable Waste Analysis forms - Pan I1 (speafic physical and chemical characterization 
data) completed 

Waste Analysis form - Part 111 (Radionuclide Data) completed. 

Requat for DisposavStorage of Waste Material and Equipment Form 
completed. 

UCN-12463 is 

Uniform Hazardous Waste Manifest completed. 

Uniform Hazardous Waste Manifest attachment for TSCA waste completed 

DOENRC form 741 for specia1 nuclear material compteted, if appIicablc 

UCN-16409 for s p e c i a l  nuclear material ample t& if applicable. 

Material Safety Data Sbeet(s) for waste form submitted as necessary. 

Applicable data submitted to TSCA Operations for review. 

Appro\al from TSCA Operations to ship waste granted 

Land Disposal Restriction attachment to Uniform Hazardous Waste Manifest, if applicable. 13. .- 

35 
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Vute Generaton 

m d i o e  Bulk Uauids - Tankq 

%e fiquid waste tanker can k filled by two dinerent m e t h d  h e  first method involver opening 
he lanker rop dome and filling the tanker I ~ J U  the lop with a chemical hose and pumping sprem 

i"he semnd method inwlves filling the tanker through the rear loading'uoloading piping as ducrlhcd 
)y the attached procedure. The p r o d u r e  a b o  contains a ducn'ption of the tanker and e i a t &  
:quipmenL 

h t a c t  Fidel Perez (m 626-7734) if you have any quutioru. 
A 

?del Perer. K-143KS. MS 7343 

4tiachrnent 



3ESCRIPTION 

is ope-ncd to p&dc a vent while loading the tanker- 

000137 



PROCEDURE 

1. 

2 

3. 

4. 

5. 

6. 

8. 

9. 

1 0. 

11. 

12 

13. 

18. 

13. 

16. 

Place chocks at tbe tanker rear tires. 

Connect the grounding cable from h e  facility structur.e 10 the tanker. 

Wear  the  appropriate PPE for handling the liquid waft& 

Place a drip pan under the  ranker rear valves and annect  the loading hose to t he  4 in. quick 
connect. Sole: Paducah rquiru a 2 in. quick connec t  

O p e n  the appropriate valves between the sourcc tank and the transfer pump. 

Slowly open the loading pump discharge valve and check the hose and hose connections for 
l e a b .  Close the  necessary valva to bolate any leaks. a e a n u p  the l e a k  and repair the kak 
sources. Procced with the procedure when there are no kak 

Open the  unloadinghading 4 in. valve connected 10 the loading b o x  

Pull the Iever in the side compartment untn the  lever 
security valve and the 2 in. prusurehent valve at the top of the tanker. 

O p e n  the 2 in. valve at the rear of the tanker to provide a vent while loading the tanker, 

Thb action opens the rear 

b s e n  the  bolu on the furl opening dome at  the top of Ihe tanker. 

Turn on the pump and transfer the bulk liquid waste into the tanker. 

Visually veri6  the level in the tanker to insure that the tanka docs not overtill Wear the 
necessary protective equipment when inspecting the Iiquid kvel by opening the top dome 

990 thc loading pump when the liquid b e 1  b one foot &low the top of the tanker. 

C ~ S C  the t anker  security valve by pushing the lever in the side compar(meaL 

Clok the t a n h r  unkadinglbading h k  

Close t h e  pump d'ucharge valve and drain the loading hoseinto a dn'p pan or bucket and pour 
the liquid waste inlo the open lanker dome. t h e  sour- tank or into an  appropn'ately labeled 
drum 

Dbaanect t h e  toadins 

. 

from the t a n k  a n d  catch anyraiduaf liquid waste in a drip pan 

000138 



Operation of Vacuum Tank 
Xloa-oP-XXX 

Rev.0, Draft 1 

Preparcd by. William G. M c l t ~ n  Independcat Rcvicw Br Date:- 

WdkCd down by: Date: 

. In H a d  Ys, NO - - S d c t p d a  IcdEufc t y System 
Quabty-Relalcd - NonqualitpRelatcd 

- 
Qualky-Relalcd - NonqualitpRelatcd 

000139 
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W OPERATION OF V A W  T m  
Rev.& Dnft 1 
Page 4 d 

6.0 PROCP.nuRB W R  OPERATION 

6.1 PrtStutupOperal'aar 

1. b t c h  tanka t k  

2 Constntcl nzcmary diking. 

3. Altnch grounding cahk 



K-25 TSCA DIVISION, OPERATIONS DEPAR- 

TTI'LE OPERATION OFVACUUM T m  

._ .- 

xs-OP-xnx 
Rcv.6, Draft1 
Agcsof - 

d VcrQ that vacuum pump on b at acoeptrbk level via aiRh1 g b  on vacuum pump 

7. C b d  that tbc fdlming arc J d :  

0 Rear hlfe value 

e R u r  gate valve (hydraulic) 

0 All manways 

* 

8 Inspal ptcuurc gauges for plugging 

9. U che vacuum pump hns iiol bccn u r d  for one wcek or more. cbaa 

prim thc pump manually. 

A R c m w  crank handla located tu thc right of pump rmU crrp 

R Rumrvtotl~krcrp 

C trrscrt crank hlr& into oil tiller opening. 

D. ? r a t  handkdomL 

10. open Lhe primary shu;dT butlerfly valve vir the rcmole air actualor rwitch located 
next to rhc hydraulic valve pump on sick of tank-. 

11. Vcrq that purge linc v z l k  locatcd 01 rear of tanker 'a ckwcd. 

12 Attnch haw and s~achmcnts as rquircd. 

4 2  Ojmatba at Vocuum Pump 

1. 

2 

Dixngage clutch lcvcr hy pushing toward engine. 

Set ihrorile at 1-1R hchcs from gaugc pinte, 
- .- 

. .  
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I 

3. Insert witch key, and 

turn k y  to the right b thc Gnt positbn. 

4. Pub key in, ad 

turn to thc rigbt to 8(arl agina 

rc1cn.e kcy. 

6. Alluw cnginc to jdlc for three minute& 

7. Increase enginc a@ to 1300 to 1MO RPM rang& 

8 Verily that the puqc linc. vdvc is closed. 

000143 



11. Engagc clu~da by putling handle away from t n g k  

12 Check prcs~urc gauge reading. 

14. If not mdtag a vacuum, lbar 

15. Adjusl cngine thrattlc knob until cngine r c d m  2100 RPM. 



1. Obtain a list of drum to bc pumped horn rupcrvhr. 

2 Stage drums in an appprayd as-. 

3. R c m x  drum bung end vent& 

6 Open hydraulic diachrrge n k  

A TLrn knob 011 bydrsulic pump clockwise until tight 

B. Pump until valve operra 

7, Pbcc drum wand h first drum to bc pumped. 

8. Open thc knife Y&G bated at the rear of the tanka. 

9. whcn drum is empty, thch 

removc drum wand. 

10. Plnce drum wand in next drum. 

11. Coniinix p n w  until an drums arc emptied. 

12 Purgc hose by pumping srnbicnt R i r  into tanka for one mintrtc. 

13. Closc the bnifc-valve located at thc rear of tnnkcr. 
. -  

000345 



K-23 TSCA D1 VISION, OPEfUI7ONS DEPARTMENT 

OPERATION OF VACXJUM 'i'ANCER 

14. aoae bydraulk discharge valve. 

A "urn k n t h  on hydraulic pump wunurtlwhk 

RWO, 1)rrit1 
Pngc 9 of 

1. M tank is equipped with n drain outlet, tbcn 

2 If o d  quipped with o u b ,  tbca 

connect transfcr h m e  to tank outlet. 

p h a  long wand into tank. 

3. PcrfOrm rtarlup optrations h soclions 6.1 and 6.2 

4. OpCD byjrnutic dirchargc vaha 

A 'Tbm knub on hydraulic pump ckxhdse uad  tight. 

R Pump until v s k  opens. 

S. lf tank b tquippd with a drain outlet, tbco 
opcn drain v a k  

6. Opcn thc knifc vdve Iocatcd at (he rcar of the t3nkcr. 

7. Allow tankcr to till IO dcsired levcL 

8 close tank drain. 

9. Close thc knife valve a1 thr. rear of tanker. 

10. Close hydraulic discharge valve. 

A Turn knob un hydrcrulk pump counrertloc- 

B. Wbzn vrrlvc closes, then 

relighten knob. 
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XXX-OP-XXX 1 K.25 TSCA DNISION, OPEMnONS DEPARTMWT 

OPERATION OF V A m M  TANKER - -- 
._ 

m.0, Dnn 1 
Page 10 of 

1. Adjust cnginc idk d m  to rppmximrrtfy 1100 RPM. 

4. Pull cngine stop knob until engine rhuU o& 

5. Pwb engine r h p  knob back to original pition. 

6. Push enBinc lhrottk mntml hack to off positioh 

7. Close hydraulic dbchargc valve. 

A .mrn knob 00 hydraulic pump couatu-cJocbuk. 

r 

10. CIme the primacy shutoff butterdy v a h  via the air actuated b 

1s. Return all vacuum borer (0 the designated rlornge a m .  

12 R e m e  grounding cabk 

9.0 Fu3mRDs 

9.1 Qunlity &urn= 
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HEALTH AND SAFETY PLAN 

FOR 
THE LIQUID WASTE SAMPLING, TRANSFERRING, AND SHIPPING 

1.0 INTRODUCTION 

The provisions of this Project Specific Health and Safety Plan (PSHSP) are to be used for the 
Liquid Waste Sampling, Transferring, and shipping project. 

All personnel entering the area (south of the 4A Warehouse, Building 77) will be required to 
be briefed in the requirements of this Project Specific Health and Safety Plan. In addition, all 
personnel will be required to be oriented on the Health and Safety Requirements Matrix 
(Attachment A). All personnel must sign an acknowledgement log stating they have been 
oriented on the requirements of this plan, understand, and will abide by the provisions of this 
plan. 

1.1 PROCESS LOCATION 

The ignitable and combustible liquid wastes will be pumped into bulk storage tanks for 
consolidation, and sampling prior to shipping in an area located south of the 4A Warehouse 
(Building 77) and north of Building 79. This area located on "E" Street between la and 2& 
Streets is located in a Radiological Controlled Area. Access and all work perfomed in this 
area will be controlled by the Operations Supervisor. 

1.2 PROJECT DESCRIPTION 

Activities covered by the provisions of this PSHSP are: 

0 
0 
0 
0 

Transfer waste liquids from drums to mobile bulk storage tanks 
Consolidating sludge and solids within drums 
Sampling and characterizing the commingled waste 
Shipment of the material to the incinerator 

1.2.1 Project Objective 

The overall objective of this project is for FERMCO Operations Personnel to perform the 
work necessary to consolidate the ignitable and combustible liquid waste from the 
approximate 2,500 drums on-site into bulk batches for final off-site disposal (incineration) of 
the material. 

1.2.2 Description 

Two waste streams currently stored at the FEMP are ignitible and combustible liquid wastes. 
These mixtures are made up of waste oils and spent solvents (both waste streams contain 
listed Resource Conservation and Recovery Act / Hazardous Wastes - RCRA). 

. .. . 
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1.2 PROJECT DESCRIPTION (Continued) 

Six mobile tanks. each having the capacity of approximately 21,OOO gallons, will be located 
on a sealed and diked area, south of the 4A Warehouse, Building 77. Drums of ignitable 
and combustible liquids will be taken to this area and pumped into the bulk storage tanks for 
consolidation and sampling prior to shipping. 

Pumping will be accomplished by using an air operated diaphragm pump with stainless steel 
wetted areas and teflon diaphragms. This type of pump will be used for both the ignitable 
and combustible liquid wastes. 

2.0 ORGANIZATION STRUCTURE AND KEY PERSONNEL RESPONSIBILITIES 

2.1 MANAGER, OCCUPATIONAL SAFETY AND HEALTH COMPLIANCE - D w l  
Mills. Responsible for the oversight of all safety and health compliance. Rick 
Maurer is Daryl Mills’ alternate. 

2.2 MANAGER, RSO HEALTH AND SAFETY - Richard E. Maurer. Responsible for 
auditing RSO health and safety programs. Acts as the single point of contact for all 
environmental, safety, industrial hygiene, fire, and radiological issues/concerns. 
Wayne Mallory is Richard Maurer’s alternate. 

2.3 PROJECT MANAGER - Robert Schulten. Responsible for all aspects of the safe 
transfer, sampling, and shipping of the ignitable and combustible liquid waste. 
Robert Schulten’s alternate is Kevin Crosson. 

OPERATIONS MANAGER - Kevin Crosson. Responsible to the Project Manager 
for the day-to-day operation of staff. Provide technical advice coordination and 
progress planning and scheduling. 

2.4 

3.0 SITE CONTROL 

3.1 WORK AREA REQUIREMENTS 

During the conduct of activities, various work areas will be established. The following 
sections provide a brief description of these areas. 

3.1.1 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 trifoil, on a yellow 
background. 
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3.1 WORK AREA REQUIREMENTS (Continued) 

The following lists the types of radiological areas to be encountered during the performance 
of activities covered by this PSHSP: 

Controlled Area - a controlled area is any area, room. or enclosure to which access is 
controlled to protect individuals from exposure to radiation or radioactive materials, or where 
radioactive materials may be present. Surface contamination, radiation, and airborne 
contaminants are less than applicable limits for further posting. Personnel exposure is not 
expected to exceed 100 mRem in one year while w o r m  in a Controlled Area. The 
following radiological areas are found within Controlled Areas. 

Radioactive Material Area - any area, room, or enclosure where radioactive material is 
used, handled, or stored. 

Fixed Contamination Area - any area, room, or enclosure where fmed contamination exists 
greater than limits, but removable contamination is less than the limits. These areas may be 
outside of a Controlled Area. 

Contamination Area - any area, room, or enclosure where removable contamination levels 
exceeds applicable limits, but are less than 100 times these values. 

3.1.2 Exclusion Zone ’ 

An exclusion zone or radiologically controlled area (based on survey results) is a previously 
established zone of high potential hazard due to physical, radiological, or chemical hazards. 
Access to an exclusion zone is restricted to employees who require entrance to perform their 
job function. An exclusion zone or radiologically controlled area will be marked with early 
recognizable devices, such as: ropes, tape, or fence. Signs shall be posted indicating the 
type of exclusion zone or radiologically controlled are (based on Industrial Hygiene and/or 
Radiological survey results) and the specific protection requirements. Exclusion zones or 
radiologically controlled areas may be expanded if additional hazards are detected. 

. 
\ 

4.0 TRAINING 

Training requirements specific to each task to be performed are outlined in the Health and 
Safety Requirements Matrix provided as Attachment A to the PSHSP. 

4.1 HAZARD COMMUNICATION 

4.1.1 

MSDSs for all products or chemicals to be used on the job shall be provided to FERMCO 
(Industrial Hygiene) for review prior to the start of the project. 

Material Safety Data Sheets (MSDSs) 
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4.1 HAZARD COMMUNICATIOK Gmthued)  

A complete set of MSDS sheets for all cbernicals used on this project shall be maintained by 
the Facility Owner at the 4A Warehouse. 

4.1.2 Job Briefings / Safety Meetings 

a 
All personnel involved in this project shall be given a PSHSP safety briefing prior to 
receiving authorization to begin work. This PSHSP safety briefing shall include review of 
this Project Specific Health and Safety Plan A preworklkick off safm IILeeting will be 
conducted by the RSO Health and Safec- Manager (HSM) with the Lkpkl Waste Sampling, 
Transferring, and Shipping Manager, and will satisfy the requirements for this PSHSP safety 
briefmg . 

As a minimum, safety meetings shall be beM weekly. The safety meethgs will be conducted 
by the Project Supervisor in Charge or designee. Written documenration of the briefmgs and 
attendance sheets will be malnralned as pan of the project. . .  

4.2 RECORDS 

Documentation of training classes attended by project personnel shall be maintained by the 
Centralized Training Department. 

4.3 VISITORS 

Anyone coming to the work site with th sole purpose of observation or viewing the activity a 
in progress (hands-off inspections) is considered a "visitor". Visitors can not operate any 
equipment or supervise/oversee any work activity. 

Visitors shall be oriented to the hazards of the site and the control measures through the 
same means as all other project personrrtl. 

Visitors will comply with the training requirements specified for the activities in progress. 
Visitors who need to enter the contamirration area (or Radiation or Airborne Radioactivity 
Areas) must receive authorization from the Manager of Radiological C o m l  and the 
Manager of Radiological Compliance. 

5.0 MEDICAL MONITORING A\D SURVEILLANCE 

5.1 REQUIREMENTS 

All personnel will be required to participm in the FEMP medical monitoring program. 

5.2 RECORDS 

The FERMCO Medical Services Department will maintain a copy of all medical records. a 
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6.0 HAZARDASSESSMENT 

This section addresses the identified health and safety hazards associated with the conduct of 
activities covered by this PSHSP. 

6.1 RADIOLOGICAL ISSUES 

Work activities which involve the disturbance of fixed radioactive surface contamination, or 
which may introduce other hazards (outside the scope of this operation), will require 
additional evaluations, planning, and controls. 

6.1.1 Uranium 

Uranium can be found in most buildings and in the soils and water on-site. Uranium is a 
radioactive material and in its soluble form is highly toxic. Soluble uranium is absorbed 
through the skin and effects the kidneys. Insoluble uranium is chiefly absorbed by inhalation 
where as soluble uranium is also readily absorbed through the skin. 

Exmsure- 
Contaminant: Potential Mode: ExDosure Limit( 1 ) : Action Level(2): 

Uranium Inhalation/ 2x10-"uci/cc 4 DAC-Hrs/wk or 1 
skin contact/ DAC 
ingestion 

Notes: 

(1) 1 DAC (derived air concentration) = 2xlO*'uCi/cc 

(2)  1 DAC-Hr = Exposure to concentration of 1 DAC for 1 hour 

(3) Any circumstance involving the possibility of an intake of radioactive materials by 
inhalation, ingestion, or absorption shall immediately be reported to the process 
supervisor. The Supervisor shall immediately report the circumstances of possible 
radioactive materials intake to ES&H Radiological Control Department for 
evaluation. When the suspect material is uranium, the involved personnel shall report 
to the Urine Sampling station at the end of their shift to complete an Incident 
Investigation Report (IIR) (Form NO. FS-F-1458). and submit an incident urine 
sample. The involved personnel shall also report to the Urine Sampling Station at the 
start of their next shift to submit a follow up urine sample. When the suspect 
material is other than uranium, the involved personnel shall report to the Dosimetry 
Group of the Radiological Control Department for further determination of actions. 
Employees are responsible for complying with additional requirements as specified by 
the Radiological Control Department. 
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6.2 INDUSTRIAL HYGIENE ISSUES 

6.2.1 Heat Stress 

Heat stress is a concern and may limit work for employees in anti-C clothing and respirators 
when outdoor dry bulb temperatures exceed 80"F, which may occur anytime from May 
through September. When ambient temperatures exceed 80@F, Industrial Hygiene shall be 
contacted to review and/or control measures to minimize heat stress. Time limits may be 
extended if an aircooled vest, ice vest, or vortex cooled hooded airline respirator is used. 
Ice vest users will periodically (every hour) have to leave the work area to exchange melted 
ice packs for frozen ones. When personal cooling devices are not worn, then time limits 
specified by Industrial Hygiene will be utilized. 

Personnel should become aware of the symptoms of heat stress and be able to recognize 
these symptoms in themselves and in other workers. Symptoms of heat stress include muscle 
cramps, fatigue, weakness, loss of coordination, nausea; and in later stages, hotldry skin 
(absence of sweating), delirium and seizures. 

6.2.2 Cold Stress 

Tasks may be conducted when temperatures could present the potential for cold stress 
situations. Personnel should become aware of symptoms of cold stress and be able to 
recognize these symptoms in oneself and in other workers. 

During cold weather, special care should be taken to dress appropriately for the anticipated 
weather conditions. Specific attention will be given to the hands and feet and other exposed 
body parts to prevent frostbite. When equivalent chill temperature drops below 09, 
Industrial Hygiene shall be contacted to review and/or control measures to minimize cold 
stress. 

When a worker desires to wear a coat (or other type of coId weather gear) and anti- 
contamination clothing is required, cold weather gear must be worn under the anti- 
contamination clothing. 

6.2.3 Lifting 

Lifting is the most common task associated with lower back pain. Many injuries do not 
result from a single incident, but develop over a period of time. Personnel should know 
their lifting limits and the object to be lifted should be lifted by such factors as: the rate and 
distance to be traveled, the amount of time required, and the center of gravity necessary to 
handle the load safely. A worker shall NOT lift more than 50 pounds without another 
person or mechanical help. 
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6.2 INDUSTRIAL HYGIENE ISSUES (Continued) 

6.2.4 Slips, Trips, and Falls 

Always walk where you have a fum fwling, taking short steps in slippery places. Avoid 
carryin_g anything bulky that will obstruct your vision. Look for falling, slipping, and 
tripping hazards. All work paths and work areas shall be kept clear of slip and trip hazards. 
If workers must work in or near areas where these hazards and the hazards cannot be 
removed, then proper barricades and signs shall be used to route personnel away from the 
hazard - 

6.3 SAFETY ISSUES 

6.3.1 Illumination 

Areas accessible to employees shall be lighted to not less than the minimum illumination 
intensities listed in the following table while any work is in progress: 

Foot Candles Area of Omration 

5 General site areas 

5 Indoors: Warehouses, corridors, hallways, and exitways 

General shops - mechanical and electrical areas 

An adequate supply of potable water shall be provided in the Plant 6 office. The containers 
used to dispense drinking water shall be capable of being tightly closed, and equipped with a 
tap. Any container used to distribute drinking water shall be clearly marked as to the namre 
of its contents and not for any other purpose. A supply of disposable cups shall be available 
at the water container as well as a refuse container to dispose of them. 

6.3.3 Fire Protection 

The potential for fires and explosions may occur during tasks. To protect against explosions 
and fires, the environment will be monitored for explosive atmospheres and flammable 
vapors; all potential ignition sources will be kept away from areas where explosive or 
flammable environments may occur; and work practices that will minimize the agitation or 
release of chemicals will be used. 

Storage, use or transfer of flammable andlor combustible liquids shall be in accordance with 
NFPA 30, Flammable and Combustible Code, or approved by FERMCO Fire Protection. 

. .. . 
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6.3 S A F E T Y  ISSUES (Continued) 

Combustible scrap and debris shall be removed at regular intervals during the course of 
construction. Disposal shall be in accordance with established FERMCO requirements. 

The storage of combustible materials shall be kept at least 50 feet from any building or 
structure. 

7.0 HAZARDCONTROL 

7.1 ENGINEERING / ADMINISTRATIVE CONTROLS 

When feasible, administrative controls will be used to control physical, chemical, axxi 
radiological hazards. Administrative controls anticipated to be used during the work covered 
by this Project Specific Health and Safety Plan (PSHSP) include: 

0 

0 

0 FERMCO Work Permit 
0 Radiological Work Permit 
0 

Comprehensive Environmental Occupational Safety and Health Procedures (ESH-1- 

Work plans for the FEMP Liquid Mixed Waste Sampling, Transferring, and Shipping 
Project 

Project Specific Health & Safety Requirement Matrix 
0 

Administrative controls (used to address potential hazards) include: this PSHSP, all 

Use mechanical equipment when moving material 

FERMCO requirements, and operational procedures. 

l 7.2 PERSONAL PROTECTIVE EQUIPMENT/RESPIRATORY PROTECTION 

The level of personal protective equipment (PPE) and respiratory protection to be worn by 
field personnel involved with task activities is defined on an activity basis in the Health and 
Safety Requirements Matrix. 

Modification to the protective equipment ensembles may be necessary for specific operations 
or when unexpected conditions arise. In these cases, changes will be made based on review 
of specific hazards, weather, work conditions, operating requirements, and air monitoring at 
the work area. In addition, respiratory protection may be upgraded or downgraded, as 
deemed appropriate by the RSO Health and Safety Manager or designee within the 
constraints of this PSHSP. With the written approval of the RSO Health and Safety 
Manager, substitution of some PPE items may be appropriate. Approved written revisions 
will be made in the PSHSP and PSHSRM. 
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8.0 DECONTAMINATION 

6 8 1 3  

8.1 SITE DECONTAMINATION REQUIREMENTS 

Area decontamination of radiological and some chemical contamixiants should be done with a 
combination of HEPA-filtered vacuum units, wet wiping techniques, approved detergents or 
soaps, and the use of sealants or fixatives when immediate decontamination is not feasible or 
practical. 

8.1.1 Personal 

Personal contamination on the skin, or on the inner personal company-issued clothing shall 
require contact with a Radiological Control Technician (RCT) immediately. Detection of a 
count rate above background with a field portable monitoring instrument ("frisker") should 
alert personnel of possible contamination. The ambient background count rate is not to 
exceed 300 counts per minute (CPM) in the location of the personnel monitoring. If 
background levels exceed 300 CPM, proceed to an area of lower background to perform the 
p e r s O ~ l  monitoring of the potentially contaminated individual. Surface contaminated skin or 
clothing is to be limited to 10oO dpd100 cm2. Ideal background levels in the monitoring 
area are less than 100 CPM. 

Responding RCTs are to follow appropriate FEMP requirements for personnel 
decontamination, event notification and reporting of radiological control occurrences. 
Contaminated personnel are to initiate a bioassay analysis for assessing potential internal 
radiation dose from possible inhalation, ingestion, or absorption of radioactive materials. 

8.1.2 Equipment 

Equipment for decontamination of radiological hazards shall be kept available in the area 
surrounding the controlled areas (Contamination Reduction Zone). 

Equipment must be monitored by a RCT prior to the removal from a radiologically 
controlled area. Equipment found to be contaminated when exiting a controlled point will be 
bagged and taken to the FEMP Decontamination Facility for decontamination. 
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9.0 EMERGENCY I CONTINGENCY PLANS 

9.1 REPORTING 

9.1.1 Emergency Numbers 

9.1.1.1 On-Site (FEMP) Emergencies 

NAME FEW TELEPHONE NO. RADIO* 

Ambulance 738-65 11 CONTROL 

Hospital 738-651 1 CONTROL 

Fire 738-65 11 CONTROL 

security 738-65 11 CONTROL 

Emergency Response 738-65 11 CONTROL 

RSO Health & Safety 738-6405 Pager 554-55 16 
Manager 

Industrial Hygiene 738-6207 357 

Radiological Control 73 8-6257165 77 355 

Fire and Safety Inspectors 738-6235 303 

Assistant Emergency - Duty 738-62951643 1 2MKONTROL 
Manager (AEDO) 

Accountability Center 738-6202 

* Call numbers listed are for FERMCO frequency 2. 

9.1.2 Site Notification Procedures 

All on-site (FEMP) emergencies shall be reported to the FERMCO "Communication Center" 
to ensure rapid response. A means to report an emergency shall be available at all work 
locations whenever personnel are working. This may be accomplished by one of the 
following methods: 

Phone 738-6511 
0 

Radio to "Control" 
Activate a local site fire alarm station 
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9.1 REPORTING (Continued) 

Any injury, no maner how minor, shall be reported immediately to FEMP Medical for 
evaluation or treatment. The injured employee shall be accompanied to medical by the 
supervisor in charge or designee. The FERMCO RSO Health & Safety Manager shall be 
notified as soon as possible after the injury/accident has occurred. 

Employees working on-site 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, 3-3. 

9.1.3 What to Report 

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

Serious Injury 
Injury Complicated by Contamination 

0 ChemicaYRadiation Release 
Chemical Splash (Eye and Skin) 

0 Any Fire 
Major Property Damage 
Detrimental Weather Conditions 

0 Property Damage 
0 Unusual Occurrence(s) 

When an emergency or abnormal condition is observed, personnel shall contact the 
Communications Center at extension 65 11 or via radio (CONTROL) for on-site emergencies. 
Stay on the phone line until the dispatcher hangs up. 

The following information must be given to the Communication Center operator: 

0 Name 
0 Badge number 
0 
0 Nature of the emergency 
0 

Location where emergency has occurred 

Number of personnel with injuries 
Unusual conditions (odors, symptoms, vapors, smoke) 
Current status of the emergency 
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9.2 EVACUATION ROUTES / ACCOUNTABILITY 

9.2.1 Rally Point Accountability a 
Should a situation require an emergenq evacuation of the work area, all equipment should 
be turned off (if possible) and left in place. On-site personnel should immediately proceed to 
the nearest established rally point as identified on the map found in Attachment B. The 
primaq rally point is no. 5 and the alternate rally point is no. 3. 

9.2.2 In-Place Accountability 

When in-place accountability is required, employees shall contact his or her supervisor and 
report their current position. The supervisor in charge shall report the names of any 
unaccounted personnel to the Project Manager within 10 minutes. 

9.3 EMERGENCY EQUIPMENT 

9.3.1 FEMP Site Equipment 

The FEMP Medical Facility is staffed and equipped to handle most types of medical 
emergencies that would occur during a task. The medical facility is staffed with Emergency 
Medical Technicians (EMT) and is equipped with an ambulance to transport the injured 
person to the nearest off-site hospital should extended or specialized treatment be necessary. 

The FEMP Medical Facility is located at the east erd of the first floor of the ES&H Building 
(Building 53). The location of the FEMP Medical Facility can be seen in Attachment C. 

9.4 EMERGENCY RESPONSE 

The FEMP Emergency Services will handle all on-site emergencies. Any request for 
emergency help should be requested by telephone (738-)6511 or on any FEMP radio 
frequency by calling "CONTROL". 

9.4.1 Medical Emergencies 

The FEMP medical department personnel shall serve as the first aid response team. The 
emergency site ambulance shall serve as the first-aid person, as they can respond within 3 4  
minutes to FEMP site emergencies. 

9.4.2 Fire Emergencies 

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. 
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9.4 EMERGENCY RESPONSE (Continued) 

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

The FEMP Emergency Response Team (ERT) will also respond to all on-site fue 
emergencies. For any fire emergency at F E W ,  call (738-)6511. 

9.4.3 Explosion Emergency 

When an explosion has occurred the following actions are to be taken: 

e Activate nearest fire alarm if possible. Note: Notify other employees by 
alternate method if fire alarm is not available 
Evacuate building or work area 
Proceed to an appointed rally point 
If qualified, render first aid to any injured personnel 
Instruct all persons in transit to avoid the work area and surrounding area 
Contact CONTROL by radio or phone (65 11) 
Call for medical assistance if necessary 
Report to supervisor for accountability 

9.4.4 Chemical Emergency 

9.4.4.1 Splashes 

Flush the effected area with clean water for 15 minutes. Report to FERMCO Medical 
Services. 

9.4.4.2 Personal Contamination 

When contaminated with a corrosive material, flush the affected area with clean water for 15 
minutes. Report to FERMCO Medical Services. 

9.4 EMERGENCY RESPONSE (Continued) 

All instances of personal chemical contamination shall be reported to Industrial Hygiene, 
RSO Health and Safety Manager, and the Assistant Emergency Duty Officer. 

When contaminated with other materials, contact Industrial Hygiene and remain at the work 
location until a representative of Industrial Hygiene arrives and provides further instructions. 
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9.4 EMERGENCY RESPONSE (Continued) 

9.4.5 Radiological Emergencies 0 
9.4.5.1 Releases 

The release area shall be evacuated. The supervisor in charge, Assistant Emergency Duty 
Officer, Radiological Control Technicians, and RSO HSM shall be-notified of the release. 

9.4.5.2 Personal Contamination 

Contamination should be avoided where possible by making minimum contact with the 
contaminant. All instances of personnel radiological confamhtion must be reported to 
Radiological Control, RSO Health & Safety Manager, and the Assistant Emergency Duty 
Officer. 

9.4.6 Accident Investigation 

Any injury or accident shall require the supervisor to complete an accident report. This 
report shall be completed within 24 hours of the event and forwarded to the FERMCO 
Worker's Compensation Coordinator at site Mail Stop 31. Should a serious accidenthjury 
occur, the involved area should not be disturbed until approved by the RSO Health & Safety 
Manager. 0 10.0 CBANGESTOTHEPSHSP 

This Health & Safety Plan for RSO activities is based on information available at the time of 
preparation. It is important that this plan be routinely reassessed by supervision, project 
management, and the RSO Health & Safety Manager. In addition, unexpected 
conditions/events may arise which require reassessment of the health & safety issues. 
Upgrading or downgrading of precautions, personal protective equipment, etc. identified in 
this plan must be approved in writing by the RSO Health and Safety Manager or designee 
upon consultation with Subject Matter Experts (SMEs) (Le. Industrial Hygiene, Rad 
Engineering). Amendments to this plan are not required for such changes in activity; 
however, formal documentation of the change must be made. 

Unplanned operations and/or changes in work scope shall require a review and may require 
an amendment to the Project Specific Health & Safety Plan. All amendments must be 
approved by the RSO Health & Safety Manager and the Manager of Occupational Safety & 
Health Compliance. 
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10.1 CONTROL OF HEALTH & SAFETY PLAN 

For the purpose of ensuring that all personnel are informed of any changes in the scope of 
this Health & Safety Plan, 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 is the list of personnel with the controlled copies of this PSHSP. 

Project Manager, Robert Schulten 
Operations Manager, Kevin Crosson 
Health & Safety Manager, Richard E. Maurer 
Occupational Safety & Health Compliance Manager, Daryl Mills 
Radiological Engineering (€SO Support), Dave Allen 
Medical Services, Doran Christensen 
DOE, John Simak 
Industrial Hygiene Technician Manager, Jack Patrick 
Industrial Hygiene, Sherman Russell 

Changes, corrections, andor additions not directed through ES&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. 

10.2 REVIEW OF CONTENTS 

This Project Specific Health and Safety Plan will be reviewed on a quarterly basis, as a 
minimum, by the RSO Health and Safety Manager for currency and applicability to the job 
task. Required revisions (only affected pages) will tie submitted to ES&H Document Control 
for updating and distribution. 

. . ,  0 
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ATTACHMENT A 
PROJECT SPECIFIC 

HEALTH & SAFETY REQUIREMENTS MATRIX 
a. 
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ATTACHMENT B 
PERSONNEL AND ENVIRONMENTAL 
MONITORING AND ACTION LEVELS 



Personnel and Environmental Monitoring 

Will Be Determined As Specified In 

The Health and Safety Requirements Matrix 

a .  
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ATTACHMENT C 
FEMP RALLY POINTS 
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ATTACHMENT D 
LOCATION OF FEW MEDICAL FACILITY 
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ATTACHMENT E 
WORK AREA MATERIAL 
SAFETY DATA SHEETS 

(MSDSs) 
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** B EN2 EN E** 

MATERIAL SAFETY DATA SHEET 

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST 
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE HAKE NO WARRANTY OF 
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO 
SUCH INfORHATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS 
SHOULD WE THEIR OWN INVESTIGATIONS TO DETEWINE THE SUITABILITY OF THE 
INFORMATlON FOR THEIR PARTICULAR PURPOSES. ____-__---_---------____________________-------------------------------------- 

SUBSTANCE IDENTIFICATION 
CAS -NUMBER 71 -43 -2 

SUBSTANCE: **BENZENE** 

TRADE NAMES/SYNONYMS: 
BENZOL; CYCLOHEXATRI ENE ; BENZOLE ; PHENE; PYROBENZOL ; PY ROBENZOLE ; 
CARBON OIL; COAL TAR NAPHTHA; PHENYL HYDRIDE; BENZOLENE; 
BICARBURFT OF HYDROGEN; COAL NAPHTHA; MOTOR BENZOL; ANNULENE; (6)ANNULENE; 
RCRA UO19; STCC 4908110; UN 1114; 
8-426; 13065; B-243; 8-245-5; B-245; B-411; C6H6; 

CHEMICAL FAMILY: 
HYDROCARBON, AROMATIC 

MOLECULAR FORMULA: C6-H6 

MOLECULAR WEIGHT: 78.11 

CERCLA RATINGS (SCALE 0-3) : HEALTH-3 FIREe3 REACTIVITY-0 PERSISTENCEPl 

COMPONENTS AND CONTAMINANTS 
COMPONENT: BEffZENE PERCENT: >99 

CAS# 71-43-2 
OTHER CONTAMINANTS: 0.15% NON-AROMATICS; 1 PPM THIOPHENE 

EXPOSURE LIMITS: 
BENZENE : 

1 PPM OSHA TUA; 5 PPM OSHA 15 MINUTE STEL; 
0.5 PPM OSHA ACTION LEVEL 
10 PPM (30 MG/M3) ACGIH TWA; 

0.1 PPM (0.32 MG/M3) NIOSH RECOMMENDED 8 HOUR TNA; 
1 PPM (3.2 MG/M3) NIOSH RECOMMENDED 15 MINUTE CEILING 

10 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY 
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEHICAL RELEASE REPORTING 
SUBJECT TO CALIFORNIA PROPOSITION 65 CANCER AND/OR REPRODUCTIVE TOXICITY 

ACGIH A2-SUSPECTED HUMAN CARCINOGEN 

WARNING AND RELEASE REQUIREMENTS- (FEBRUARY 27, 1987) 



BOILING POINT: 176 F (80 C )  HELTING POINT: 42  F (6  C )  

SPECIFIC GRAVITY: 0.8765 (F 20 C VISCOSITY: 0.6468 CP @ 20  C 

VOLATILITY: 100% VAPOR PRESSURE: 75 MMHG @ 20 C 

EVAPORATION RATE: (BUTYL ACETATE 9 1) 5.1 SOLUBILITY I N  WATER: 0.18% @ 25 C 

FIRE AND EXPLOSION DATA 

FIRE AND EXPLOSION HAZARD: 
DANGEROUS FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME. 
MODERATE EXPLOSION HAZARD WHEN EXPOSED TO HEAT OR FLAME. 

VAPOR-AIR MIXTURES ARE EXPLOSIVE ABOVE FLASH POINT. 

VAPORS ARE HEAVIER THAN AIR AND MAY TRAVEL A CONSIDERABLE DISTANCE TO A SOURC 
OF IGNITION AND FLASH BACK. 

DUE TO LOW ELECTROCONDUCTIVITY OF THE SUBSTANCE, FLOW OR AGITATION MAY 
GENERATE ELECTROSTATIC CHARGES RESULTING I N  SPARKS WITH POSSIBLE IGNITION. 

FLASH POINT: 12 F (-11 C )  (CC)  UPPER EXPLOSIVE L IMIT :  7.8% 

LOWER EXPLOSIVE L I M I T :  1.2% AUTOIGNITION TEMP.: 9 2 8  F (498  C )  

FLAMMABILITY CLASS(0SHA): I B  

FIREFIGHTING MEDIA: 
DRY CHEMICAL, CARBON DIOXIDE, HALON, WATER SPRAY OR STANDARD FOAM 
(1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4). 

FOR LARGER FIRES, USE WATER SPRAY, FOG OR STANDARD FOAM 
(1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4). 

FIREFIGHTING: 

WATER FROM SIDE UNTIL  WELL AFTER FIRE I S  OUT. STAY AWAY FROM STORAGE TANK 
ENDS. FOR MASSIVE F IRE I N  STORAGE AREA, USE UNMANNED HOSE HOLDER OR MONITOR 
NOZZLES, ELSE WITHDRAW FROM AREA AND LET FIRE BURN. WITHDRAW IMMEDIATELY I N  
CASE OF RISING SOUND FROM VENTING SAFETY DEVICE OR ANY DISCOLORATION OF 
STORAGE TANK DUE TO FIRE (1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4, 
GUIDE PAGE 27). 

MOVE CONTAINER FROM FIRE AREA I F  POSSIBLE. COOL FIRE-EXPOSED CONTAINERS WITH 



PAGE 6 8 1 p  03 0 11 
ACC026 10 

EXTINGUISH ONLY IF FLOW CAN BE STOPPED. USE WATER IN FLOODING QUANTITIES - 
AS A FOG; SOLID STREAMS MAY SPREAD FIRE. COOL CONTAINERS WITH FLOODING 
AMOUNTS OF WATER; APPLY FROM AS FAR A DISTANCE AS POSSIBLE. AVOID BREATHING 
HAZARDOUS MATERIALS; KEEP UPWIND. EVACUATE TO A RADIUS OF 1500 FEET FOR 
UNCONTROLLABLE FIRES. CONSIDER EVACUATION OF DOUNWIND AREA IF MATERIAL IS 
LEAKING. 

0 
WATER MAY BE INEFFECTIVE (NFPA 3294, FIRE HAZARD PROPERTIES OF FLAMMABLE 
LIQUIDS, GASES, AND VOLATILE SOLIDS, 1984) 

FIRE FIGHTING PHASES: DRY CHEMICAL, ALCOHOL FOAM OR CARBON DIOXIDE. WATER MAY 

SPILL HAS NOT IGNITED, USE WATER SPRAY TO DISPERSE THE VAPORS AND TO PROVIDE 
PROTECTION FOR THE MEN ATTEMPTING TO STOP THE LEAK. WATER SPRAY MAY BE USED 
TO FLUSH SPILLS AUAY FROM EXPOSURES (NFPA 49, HAZARDOUS CHEMICALS DATA, 1975). 

BE INEFFECTIVE. USE WATER TO KEEP FIRE-EXPOSED CONTAINERS COOL. IF A LEAK OR 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TRANSPORTATION DATA 

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 49 CFR 172.101: 
FLAMMABLE LIQUID 

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 49 CFR 172.101 AND 
SUBPART E: 

FLAMMABLE LIQUID 

IRRITATION DATA: 20 MG/24 HOURS SKIN-RABBIT MODERATE; 15 MG/24 HOURS OPEN 
SKIN-RABBIT MILD; 88 MG EYE-RABBIT MODERATE; 2 MG/24 HOURS EYE-RABBIT 

TOXICITY DATA: 2000 PPM/S MINUTES INHALATION-HUMAN LCLO; 2 PPH/5 MINUTES 
SEVERE. 

INHALATION-HUMAN LCLO; 65 MG/M3/5 YEARS INHALATION-HUMAN LCLO; 100 
PPM INHALATION-HUMAN TCLO; 150 PPMJl YEAR INTERMITTENT INHALATION-MAN 
TCLO; 20,000 PPM/S MINUTES INHALATION-HAMMAL LCLO; 10,000 PPM/7 HOURS 
INHALATION-RAT LCSO; 9980 PPM INHALATION-MOUSE LC50; 146,000 MG/M3 
INHALATION-DOG LCLO; 170,000 MG/M3 INHALATION-CAT LCLO; 
45000 PPM/30 MINUTES INHALATION-RABBIT LCLO; 50 MG/KG ORAL-MAN LDLO: 
3306 MG/KG ORAL-RAT LD50; 4700 MG/KG ORAL-MOUSE LD50; 
2000 MG/KG ORAL-DOG LDLO; 88 MG/KG INTRAVENOUS-RABBIT LDLO; 2890 UG/KG 
INTRAPERITONEAL-RAT LDSO; 340 MG/KG INTRAPERITONEAL-MOUSE LDSO; 527 MG/KG 
INTRAPERITONEAL-GUINEA PIG LDLO; 194 MG/KG UNREPORTED-MAN LDLO; MUTAGENIC 
DATA (RTECS) ; REPRODUCTIVE EFFECTS DATA (RTECS) ; TUMORIGENIC DATA (RTECS) . 

CARCINOGEN STATUS: OSHA CARCINOGEN; KNOWN H U M  CARCINOGEN (NTP); HUMAN 

RELATIONSHIP BETWEEN EXPOSURE TO BENZENE AND THE DEVELOPMENT OF ACUTE 
MYELOGENOUS LEUKEMIA HAS BEEN ESTABLISHED IN EPIDEMIOLOGICAL STUDIES. 

ACUTE TOXICITY LEVEL: MODERATELY TOXIC BY INHALATION AND INGESTION. 
TARGET EFFECTS: CENTRAL NERVOUS SYSTEM DEPRESSANT; BONE MARROW DEPRESSANT. 

POISONING MAY ALSO AFFECT THE IMMUNE, HEMATOPOIETIC AND NERVOUS SYSTEMS. 
AT INCREASED RISK FROM EXPOSURE: PERSONS WITH CERTAIN IMMUNOLOGICAL 

TENDENCIES. 

SUFFICIENT EVIDENCE, ANIMAL SUFFICIENT EVIDENCE (IARC GROUP-I). THE 

LOCAL EFFECTS: IRRITANT- SKIN, EYE. 
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ADDITIONAL DATA: USE OF ALCOHOLIC BEVERAGES MAY ENHANCE THE TOXIC EFFECTS. 
USE OF STIMULANTS SUCH AS EPINEPHRINE MAY CAUSE CARDIAC ARRHYTHMIAS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEALTH EFFECTS AND FIRST A I D  
INHALATION: 
BENZENE : 
IRRITANT/NARCOT IC/BONE MARROW DEPRESSANT/CARC INOGEN. 

ACUTE EXPOSURE- CONCENTRATIONS OF 3000 PPM MAY CAUSE RESPIRATORY TRACT 
IRRITATION; MORE SEVERE EXPOSURES MAY RESULT I N  PULMONARY EDEHA. SYSTEMIC 
EFFECTS ARE MAINLY ON THE CENTRAL NERVOUS SYSTEM AND DEPEND ON EXPOSURE 
TIME AND CONCENTRATION. NO EFFECTS WERE NOTED AT 25 PPM FOR 8 HOURS; 
SIGNS OF INTOXICATION BEGAN AT 50-150 PPM WITHIN 5 HOURS; AT 500-1500 PPM, 
WITHIN 1 HOUR; WERE SEVERE AT 7500 PPM, WITHIN 30-60 MINUTES; AND 
20,000 PPM WAS FATAL W I T H I N  5-10 MINUTES. EFFECTS MAY INCLUDE NAUSEA, 
VOMITING, HEADACHE , DIZZINESS, DROWSINESS, WEAKNESS, SOMETIMES PRECEDED 
BY A BRIEF PERIOD OF EXHILARATION OR EUPHORIA, I R R I T A B I L I T Y ,  MALAISE, 
CONFUSION, ATAXIA, STAGGERING, WEAK, RAPID PULSE, CHEST P A I N  AND 
TIGHTNESS WITH BREATHLESSNESS, PALLOR, CYANOSIS OF THE L I P S  AND 
FINGERTIPS, AND TINNITUS. I N  SEVERE EXPOSURES THERE MAY BE BLURRED 
VISION, SHALLOW, RAPID BREATHING, DELIRIUM, CARDIAC ARRHYTHMIAS, 
UNCONSCIOUSNESS, DEEP ANESTHESIA, PARALYSIS, AND COMA CHARACTERIZED 
BY MOTOR RESTLESSNESS, TREMORS AND HYPERREFLEXIA, SOMETIMES PRECEDED 
BY CONVULSIONS. RECOVERY DEPENDS ON THE SEVERITY OF EXPOSURE. 
POLYNEURITIS MAY OCCUR AND THERE MAY BE PERSISTENT NAUSEA, ANOREXIA, 
MUSCULAR WEAKNESS, HEADACHE, DROWSINESS, INSOMNIA, AND AGITATION. NERVOUS 

AND KIDNEY EFFECTS MAY OCCUR, BUT ARE USUALLY MILD, TEMPORARY IMPAIRMENTS. e A PECULIAR SKIN  COLOR AND CARDIAC DISTRESS MAY PERSIST FOR 4 WEEKS. LIVER 

I CHROMOSOMAL DAMAGE HAS BEEN FOUND AFTER EXPOSURE TO TOXIC LEVELS. ALTHOUGH 
GENERALLY HEMATOTOXICITY I S  NOT A SIGNIFICANT CONCERN I N  ACUTE EXPOSURE. 
DELAYED HEMATOLOGICAL EFFECTS, INCLUDING ANEMIA AND THROMBOCYTOPENIA, 
HAVE BEEN REPORTED, AS HAVE HEMORRHAGES, SPONTANEOUS BLEEDING 
AND SECONDARY INFECTIONS. I N  FATAL EXPOSURES, DEATH MAY BE DUE TO 
ASPHYXIA, CENTRAL NERVOUS SYSTEM DEPRESSION, CARDIAC OR RESPIRATORY 
FAILURE AND CIRCULATORY COLLAPSE, OR OCCASIONALLY, SUDDEN VENTRICULAR 
FIBRILLATION. I T  MAY OCCUR WITHIN A FEW MINUTES TO SEVERAL HOURS, OR 
CARDIAC ARRYTHMIA MAY OCCUR AT ANYTIME WITHIN 24 HOURS. ALSO, DEATH FROM 
CENTRAL NERVOUS SYSTEM, RESPIRATORY OR HEMORRHAGIC COMPLICATIONS MAY OCCUR 
UP TO 5 DAYS AFTER EXPOSURE- PATHOLOGIC FINDINGS HAVE INCLUDED 
RESPIRATORY INFLAMMATION WITH EDEMA AND HEMORRHAGE OF THE LUNGS, RENAL 
CONGESTION, CEREBRAL EDEMA, AND EXTENSIVE PETECHIAL HEMORRHAGES I N  THE 
BRAIN, PLEURAE, PERICARDIUM, URINARY TRACT, MUCOUS MEMBRANES, AND SKIN. 

CENTRAL NERVOUS, HEMATOPOIETIC AND IMMUNE SYSTEMS. EARLY EFFECTS ARE VAGUE 

ANOREXIA, ABDOMINAL DISCOMFORT, AND FATIGUE. SORE, DRY THROAT, WEAKNESS, 
LETHARGY , MALAISE, DROWSINESS, NERVOUSNESS, AND I R R I T A B I L I T Y  HAVE 
ALSO BEEN REPORTED. LATER THERE MAY BE DYSPNEA, PALLOR, SLIGHTLY INCREASED 
TEMPERATURE, DECREASED BLOOD PRESSURE, RAPID PULSE, PALPITATIONS, AND 
VISUAL DISTURBANCES. D I Z Z I N E S S  WHEN COLD WATER I S  PLACED I N  THE EAR AND 
HEARING IMPAIRMENT HAVE BEEN REPORTED, AS HAVE DIFFUSE CEREBRAL ATROPHY 
ASSOCIATED WITH ATAXIA, TREMORS AND EMOTIONAL L A B I L I T Y .  WORKERS EXPOSED 
BENZENE I N  COMBINATION WITH OTHER SOLVENTS HAVE EXHIBITED POLYNEURITIS. 
SEVERAL CASE REPORTS, ONE OF THEM AN ACUTE EXPOSURE, SUGGEST THE 
POSSIB IL ITY  THAT SYSTEMIC EXPOSURE MAY BE ASSOCIATED WITH RETROBULBAR 
OR OPTIC NEURITIS. OCCASIONALLY HEMORRHAGES I N  RETINA AND CONJUNCTIVA 

I R R I T A B I L I T Y  , BREATHLESSNESS, AND UNSTEADY GAIT MAY PERSIST FOR 2-3 WEEKS; 

CHRONIC EXPOSURE- LONGTERM EXPOSURE MAY CAUSE SYMPTOMS REFERABLE TO THE 

AND VARIED AND MAY INCLUDE HEADACHE, LIGHT-HEADEDNESS, DIZZINESS, NAUSEA, 

8 
0@~@2:8Y 
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OCCUR AND RARELY NEURORETINAL EDEMA AND PAPILLEDEMA HAVE ACCOMPANIED 
THE RETINAL HEMORRHAGES. HEMATOLOGICAL EFFECTS VARY WIDELY AND MAY 
APPEAR AFTER A FEW WEEKS OR MANY YEARS OF EXPOSURE OR EVEN M Y  YEARS 
AFTER EXPOSURE HAS CEASED. THE DEGREE OF EXPOSURE BELOW WHICH NO 
BLOOD EFFECTS WILL OCCUR CANNOT BE ESTABLISHED WITH CERTAINTY. I N  THE 
EARLY STAGES, THERE KAY BE BLOOD CLO?lING DEFECTS DUE TO FUNCTIONAL, 
MORPHOLOGICAL AND QUANTITATIVE PLATELET ALTERATION WITH RESULTANT 
BLEEDING FROM THE NOSE AND GUMS, EASY BRUISING AND PETECHIAE; LEUKOPENIA 
W I T H  PREDOMINANT LYMPHOCYTOPENIA OR NEUTROPENIA; AND ANEMIA WHICH MAY BE 
NORMOCHROMIC OR MACROCYTIC AND HYPOCHROMIC. LEUKOCYTOSIS AND 
CIRCULATING IMMATURE HARROW CELLS HAVE ALSO BEEN REPORTED. BONE MARROW 
MAY BE HYPER-, HYPO- OR NORMOBLASTIC AND DOES NOT ALUAYS CORRELATE 
WITH THE PERIPHERAL BLOOD PICTURE. ALSO, THE SYMPTOMS 00 NOT -ALCIAYS 
PARALLEL THE LABORATORY FINDINGS. I F  TREATED AT THIS STAGE, THE EFFECTS 
APPEAR REVERSIBLE, ALTHOUGH RECOVERY MAY BE PROTRACTED AND THERE HAY BE 
RELAPSES. DECREASED ERYTHROCYTE SURVIVAL, HEMOLYSIS, CAPILLARY 
FRAGILITY , INTERNAL HEMORRHAGES, IRON METABOLISM DISTURBANCES, AND 

LONGER PERIODS HAY RESULT I N  APLASIA AND F A l l Y  DECENERATION OF THE 
BONE MARROW WITH PANCYTOPENIA. THE HOST SERIOUS CASES OF APLASTIC ANEMIA 
MAY BE FATAL DUE TO HEMORRHAGE AND INFECTION; DEATH MAY OCCUR WITHIN 3 

THAT, I N  SOME CASES, THE BLOOD DYSCRASIA MAY PARTIALLY BE AN ALLERGIC 
REACTION. NUMEROUS CASE REPORTS AND SERIES HAVE SUGGESTED A 
RELATIONSHIP BETWEEN EXPOSURE TO BENZENE AND THE OCCURRENCE OF 

SHOWN INCREASED ODDS RATIOS FOR EXPOSURE TO BENZENE, BUT MIXED EXPOSURE 
PATTERNS AND POORLY OEFINED EXPOSURES RENDER THEIR INTERPRETATION 
DIFFICULT. THREE INDEPENDENT COHORT STUDIES HAVE DEMONSTRATED AN INCREASED 
INCIDENCE OF ACUTE NONLYMPHOCYTIC LEUKEMIA I N  WORKERS EXPOSED TO BENZENE. 
ALTHOUGH APLASTIC ANEMIA IS PROBABLY THE MORE LIKELY CONSEQUENCE OF 
LONGTERM EXPOSURE, I T  I S  NOT UNCOMMON FOR AN INDIVIDUAL SURVIVING THIS, 
TO GO THROUGH A PRELEUKEMIC PHASE INTO FRANK LEUKEMIA. CONVERSELY, 
LEUKEMIA WITHOUT PRECEDENT APLASTIC ANEMIA CAN OCCUR. I N  ONE STUDY THE 
RANGE OF TIME FROM THE START OF THE EXPOSURE TO THE DIAGNOSIS OF 

ABERRATIONS WHICH CAN ARISE I N  PERIPHERAL BLOOD AND BONE MARROW CELLS 
AND PERSIST FOR A LONG TIME AFTER EXPOSURE CEASES, MAY BE ASSOCIATED WITH 
THE INCREASED INCIDENCE OF LEUKEMIA. THE IMMUNOSUPPRESSIVE EFFECT HAS 
ALSO BEEN SUGGESTED AS BEING ASSOCIATED WITH THE LEUKEMOGENESIS. ADVERSE 
EFFECTS ON THE IMMUNOLOGICAL SYSTEM HAVE BEEN SHOWN TO MAKE RABBITS 
MORE SUSCEPTIBLE TO TUBERCULOSIS AND PNEUMONIA AND MAY EXPLAIN WHY THE 
TERMINAL EVENT I N  SOME CASES OF BENZENE INTOXICATION MAY BE OVERWHELMING 
INFECTION. EXPOSED MICE EXHIBITED A TENDENCY TOWARD INDUCTION OF LYMPHOID 
NEOPLASMS. RATS EXHIBITED AN INCREASED INCIDENCE OF NEOPLASMS, MAINLY 
CARCINOMAS, AT VARIOUS SITES. MENSTRUAL DISTURBANCES HAVE BEEN REPORTED 
MORE FREQUENTLY I N  EXPOSED WOMEN. TESTICULAR DAMAGE HAS BEEN REPORTED I N  
RATS, RABBITS AND GUINEA PIGS. SOME ANIMAL STUDIES HAVE DEMONSTRATED 
EMBRYO/FETOTOXICITY, SOMETIMES AT LEVELS AS LOW AS 10 PPM AND THE 
POTENTIAL FOR TERATOGENIC EFFECTS SUCH AS DECREASED BODY WEIGHT AND 
SKELETAL VARIANTS. HAVE ALSO BEEN SHOWN. OTHER STUDIES HAVE NOT PRODUCED 

HYPERBILIRUBINEHIA HAVE ALSO BEEN REPORTED- EXPOSURE TO HIGH LEVELS FOR 

MONTH OF DIAGNOSIS- ENORMOUS VARIABILITY I N  INDIVIDUAL RESPONSE, INCLUDING 
NON-DOSE DEPENDENT APLASIA, AND THE FINDING OF EOSINOPHILIA SUGGESTS 

VARIOUS TYPES OF LEUKEMIA. SEVERAL CASE-CONTROL STUDIES HAVE ALSO 

LEUKEMIA WAS 3-24 YEARS. I T  HAS BEEN SUGGESTED THAT THE CHROMOSOMAL 

ANY ABNORMALITIES OR EMBRY OLETHALITY . 0 FIRST AID-  REMOVE FROM EXPOSURE AREA TO FRESH A I R  IMMEDIATELY. I F  BREATHING 
HAS STOPPED, GIVE ARTIFICIAL RESPIRATION. MAINTAIN AIRWAY AND BLOOD 
PRESSURE AND ADMINISTER OXYGEN I F  AVAILABLE. KEEP AFFECTED PERSON WARM AND 
AT REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. ADMINISTRATION OF OXYGEN 

000188 
^ "  
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SHOULD BE PERFORMED BY QUALIFIED PERSONNEL. GET MEDICAL ATI'ENTION 
IMMEDIATELY. 

SKIN CONTACT: 
BENZENE: 
IRRITANT. 

ACUTE EXPOSURE- DIRECT CONTACT MAY CAUSE IRRITATION. EFFECTS MAY INCLUDE 
ERYTHEMA, A BURNING SENSATION, AND WITH PROLONGED CONTACT, BLISTERING AND 
EDEMA. UNDER NORMAL CONDITIONS, SIGNIFICANT SIGNS OF SYSTEMIC TOXICITY 
ARE UNLIKELY FROM SKIN CONTACT ALONE DUE TO THE SLOW RATE OF ABSORPTION; 
I T  MAY HOWEVER, CONTRIBUTE TO THE TOXICITY FROH INHALATION. APPLICATION 
TO GUINEA PIGS RESULTED I N  INCREASED DERMAL PERHEABILITY. 

RESULT I N  DERMATITIS WITH ERYTHEMA, SCALING, DRYNESS, VESICULATION, AND 
FISSURING, POSSIBLY ACCOMPANIED BY PARESTHESIAS OF THE FINGERS WHICH MAY 
PERSIST SEVERAL WEEKS AFTER THE DERMATITIS SUBSIDES. PERIPHERAL NEURITIS 
HAS ALSO BEEN REPORTED- SECONDARY INFECTIONS MAY OCCUR. TESTS ON GUINEA 
PIGS INDICATE SENSITIZATION I S  POSSIBLE. ALTHOUGH ANIMAL STUDIES 
HAVE FAILED TO ESTABLISH A RELATIONSHIP BETWEEN SKIN CONTACT AND A 
CARCINOGENIC EFFECT, MOST OF THE STUDIES WERE INADEQUATE; SOME PAPILLOMAS 
AND HEMATOPOIETIC EFFECTS HAVE BEEN REPORTED. 

CHRONIC EXPOSURE- REPEATED OR PROLONGED CONTACT DEFATS THE SKIN AND MAY 

FIRST A ID-  REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. MASH AFFECTED 
AREA WlTH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL.NO 

ATTENTION IMMEDIATELY. 
EVIDENCE OF CHEHICAL REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL 

EYE CONTACT: 
BENZENE: 
IRRITANT . 

ACUTE EXPOSURE- VAPOR CONCENTRATIONS OF 3000 PPM ARE VERY IRRITATING, fVEN 
ON BRIEF EXPOSURE. DROPLETS CAUSE MODERATE BURNING SENSATION, BUT ONLY 
A SLIGHT, TRANSIENT CORNEAL EPITHELIAL INJURY WITH RAPID RECOVERY. 

50% OF RATS EXPOSED TO 50 PPM FOR MORE THAN 600 HOURS DEVELOPED CATARACTS. 
CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE H A Y  CAUSE CONJUNCTIVITIS. 

FIRST AID-  WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE, 
OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL 
REMAINS (APPROXIMATELY 15 -20  MINUTES). GET MEDICAL ATTENTION IMMEDIATELY. 

INGEST I ON: 
BENZENE: 
NARC01 I C/CARC INOGEN . 

ACUTE EXPOSURE- MAY CAUSE LOCAL IRRITATION AND BURNING SENSATION I N  THE 
MOUTH, THROAT, AND STOMACH. SIGNS AND SYMPTOMS OF SYSTEMIC INTOXICATION 
MAY INCLUDE NAUSEA, VOMITING, HEADACHE, DIZZINESS, WEAKNESS, STAGGERING, 
CHEST PAIN AND TIGHTNESS, SHALLOW, RAPID PULSE, BREATHLESSNESS, PALLOR 
FOLLOWED BY FLUSHING, AND A FEAR OF IMPENDING DEATH. THERE MAY BE VISUAL 
DISTURBANCES AND CONVULSIONS. VIOLENT EXCITEMENT. EUPHORIA OR DELIRIUM MAY 
PRECEDE WEARINESS, FATIGUE AND SLEEPINESS FOLLOWED BY UNCONSCIOUSNESS, 
COMA AND DEATH. THOSE WHO SURVIVE THE CENTRAL NERVOUS SYSTEM EFFECTS MAY 
DEVELOP BRONCHITIS, PNEUMONIA, PULMONARY EDEMA, AND INTRAPULMONARY 
HEMORRHAGE. ASPIRATION MAY CAUSE IMMEDIATE PULMONARY EDEMA AND HEMORRHA 
THE USUAL LETHAL DOSE I N  HUMANS I S  10-15 MILLILITERS, BUT SMALLER AMOUN 
HAVE BEEN REPORTED TO CAUSE DEATH. A SINGLE EXPOSURE MAY PRODUCE LONGTERM 
EFFECTS WITH PANCYTOPENIA PERSISTING UP TO A YEAR. 

0003.89 
CHRONIC EXPOSURE- DAILY ADMINISTRATION TO HUMANS OF 2-5 GRAMS I N  OLIVE OIL  
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HAS CAUSED HEADACHE, VERTIGO, BLADDER IRRITABILITY IMPOTENCE, GASTRIC 

SINGLE DAILY DOSES OVER 187 DAYS, NO EFFECTS WERE OBSERVED AT 1 )3G/KG; 
SLIGHT LEUKOPENIA AT 10 MG/KG; AND BOTH LEUKOPENIA AND A N M I A  AT 50 AND 
100 MG/KG, IN A 2 YEAR GAVAGE STUDY WITH RATS AND MICE, THERE WAS AN 
INCREASED INCIDENCE OF LYMPHOMAS AND TUMORS OF THE ORAL CAVITY, SKIN, 
LUNGS, OVARIES, AND W R Y ,  HARDERIAN, AND PREPUTIAL GLANDS, IN A ONE 
YEAR GAVAGE STUDY, RATS GIVEN 50 OR 250 MG/KG, 4-5 DAYSDEEK FOR 52 WEEKS 
DID NOT EXHIBIT ACUTE OR SUBACUTE TOXIC EFFECTS, BUT A DOSE CORRELATED 
INCREASE OF LEUKEMIAS AND MAMMARY CARCINOMAS WAS OBSERVED, REPRODUCTIVE 
EFFECTS HAVE SEEN REPORTED IN ANIMALS, 

DISTURBANCES, AND RENAL DYSFUNCTION, rN FEMALE RATS TREATED YITH 132 

FIRST AID- EXTREME CARE MUST HE USED TO PREVENT ASPIRATION, GASTRIC LAVAGE 
WITH A CUFFED ENDOTRACHEAL TUBE IN PLACE TO PREVENT FURTHER ASPIRATION 
SHOULD DE DONE WITHIN 15 MINUTES, IN THE ABSENCE OF DEPRESSION OR 
CONVULSIONS OR IMPAIRED GAG REFLEX, EMESIS CAN ALSO BE INDUCED USING SYRUP 
OF IPECAC WITHOUT INCREASING THE HAZARD OF ASPIRATION (DREISBACH, HANDBOOK 
OF POISONING, 12TH ED, ). TREAT SYMPTOMATICALLY AND SUPPORTIVELY , GASTRIC 
LAVAGE SHOULD BE PERFORHED BY QUALIFIED MEDICAL PERSONNEL, GET MEDICAL 
ATTENTION IMMEDIATELY , 

REACT I V I TY 

REACTIVITY: 
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES, 

INCOMPATIBILITIES: 
BENZENE: 

ACIDS (STRONG) : INCOMPATIBLE 
ALLYL CHLORIDE WITH DICHLOROETHYL ALUMINUM OR ETHYLALUMINUM SESQUICHLORIDE: 

ARSENIC PENTAFLUORIDE + POTASSIUM METHOXIDE: EXFLOSIVE INTERACTION. 
BASES (STRONG) : INCOMPATIBLE. 
BROMINE + IRON: INCOMPATIBLE. 
BROMINE PENTAFLUORIDE: FIRE AND EXPLOSION HAZARD. 
BROMINE TRIFLUORIDE: POSSIBLE EXPLOSION OR IGNITION. 
CHLORINE: EXPLOSION IN THE PRESENCE OF LIGHT. 
CHLORINE TRIFLUORIDE: VIOLENT REACTION WITH POSSIBLE EXPLOSION. 
CHROMIC ANHYDRIDE (POWDERED) : IGNITION. 
DIBORANE: SPONTANEOUSLY EXPLOSIVE REACTION IN AIR. 
OIOXYGEN DIFLUORIDE: IGNITION, EVEN A T  REDUCED TEMPERATURES. 
D IOXYGENY L TETRAFLUOROBORATE : IGNITION REACT I ON. 
INTERHALOGEN COMPOUNDS: IGNITION OR EXPLOSION. 
IODINE HEPTAFLUORIDE: IGNITION ON CONTACT. 
IODINE PENTAFLUORIDE: VIOLENT INTERACTION ABOVE 50 C, 
NITRIC ACID: VIOLENT OR EXPLOSIVE UNLESS PROPERLY AGITATED AND COOLED. 
NITRYL PERCHLORATE: EXPLOSIVE INTERACTION. 
OXIDIZERS (STRONG): FIRE AND EXPLOSION HAZARD. 
OXYGEN (LIQUID): EXPLOSIVE MIXTURE. 
OZONE: FORMATION OF EXPLOSIVE GELATINOUS OZONIDE. 
PERCHLORATES (METAL) : FORMATION OF EXPLOSIVE COMPLEX. 
PERCHLORYL FLUORIDE + ALUMINUM CHLORIDE; FORMATION OF SHOCK SENSITIVE 

PERMANGANATES t SULFURIC ACID: POSSIBLE EXPLOSION. 

POSSIBLE EXPLOSION. 

COMPOUND. 

. . 000190 
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PERHANGAN I C ACTO : EXPLOSION HAZARD. 
PEROXODI SULFURIC ACID: EXPLOSION HAZARD. 
PEROXOMONOSULFURIC ACID: EXFLOSIVE INTERACTION. 
POTASSIUM PEROXIDE: IGNITION. 
SILVER PERCHLORATE: FORMATION OF EXPLOSIVE COMPL'EX. 
SODXUM PEROXIDE t WATER: IGNITTON. 
URANIUM HEXAFLUORIDE : VIOLENT, REACTION. 

OECOMPOS I T I O N  : 
THERMAL DECOMPOSITIOIJ PRODUCTS MAY INCLUDE TOXIC OXIDES OF CARBON. 

POLYMERIZATION; 
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL 
TEMPERATURES AND PRESSURES. 

STORAGE AND DISPOSAL 

OBSERVE ALL FEDERAL, STATE AND LOCAL RECOMMENDATIONS WHEN STORING OR DISPOSING 
OF T H I S  SUBSTANCE, FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE 
ENVIRONMENTAL PROTECTION AGENCY. 

**STORAGE** 

STORE I N  ACCORDANCE WITH 29 CFR 1910.106. 

BONDING AND GROUNDING: SUBSTANCES WITH LOW ELECTROCONDUCTIVITY, WHICH 
MAY BE IGNITED BY ELECTROSTATIC SPARKS, SHOULD 8E STORED I N  CONTAINERS 

RECOMMENDED PRACTICE ON STATIC ELECTRICITY. 
WHICH MEET THE BONDING AND GROUNDING GUIDELINES SPECIFIED BY NFPA 77-1983, 

PROTECT AGAINST PHYSICAL DAMAGE, OUTSIDE OR DETACHED STORAGE I S  PREFERABLE, 
I N S I D E  STORAGE SHOULD BE I N  A STANDARD FLAMMABLE L IQUIDS STORAGE ROOM OR 
CABINET, SEPARATE FROM OXIDIZ ING MATERIALS (NFPA 49, HAZARDOUS CHEMICALS 
DATA, 1975). 

STORE AWAY FROM INCOMPATIBLE SUBSTANCES. 

**DISPOSAL** 

DISPOSAL MUST BE I N  ACCORDANCE WITH STANDARDS APPLICABLE TO GENERATORS OF 
HAZARDOUS WASTE, 40 CFR 262, EPA HAZARDOUS WASTE NUMBER UO19. 

BENZENE - REGULATORY LEVEL: 0.5 MG/L 
MATERIALS WHICH CONTAIN THE ABOVE SUBSTANCE AT OR ABOVE THE REGULATORY 
LEVEL MEET THE EPA CHARACTERISTIC OF TOXICITY, AND MUST BE DISPOSED OF I N  
ACCORDANCE WITH 40 CFR PART 262, EPA HAZARDOUS WASTE NUMBER D018. 

*********t*******************************************u********************** 

CONDITIONS TO AVOID 

AVOID CONTACT WITH HEAT, SPARKS, FLAMES, OR OTHER SOURCES OF IGNITION, VAPO 
MAY BE EXPLOSIVE, AVOID OVERHEATING OF CONTAINERS; CONTAINERS MAY VIOLENTL 
RUPTURE I N  HEAT OF FIRE, AVOID CONTAMINATION OF WATER SOURCES 
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SPILL  AND LEAK PROCEDURES 

S O I L  SPILL :  
D I G  HOLDING AREA SUCH AS LAGOON, POND OR P I T  FOR CONTAINMENT, 
D I K E  FLOW OF SPILLED MATERIAL USING SOIL OR SANDBAGS OR FOAMED BARRIERS SUCH 
AS POLYURETHANE OR CONCRETE. 
USE CEMENT POWDER, FLY ASH, SAWDUST OR COMMERCIAL SORBENT TO ABSORB BULK 
LIQUID. 
REDUCE VAPOR AND F I R E  HAZARD WITH FLUOROCARBON WATER FOAM. 

A I R  SPILL:  
M O C K  DOWN VAPORS WITH WATER SPRAY, KEEP UPWIND, 

WATER SPILL:  
L I M I T  S P I L L  MOTION AND DISPERSION WITH NATURAL BARRIERS OR O I L  S P I L L  CONTROL 
BOOMS. 
APPLY DETERGENTS, SOAPS, ALCOHOLS OR ANOTHER SURFACE ACTIVE AGENT TO THICKEN 
SPILLED MATERIAL. 
APPLY UNIVERSAL GELLING AGENT TO IMMOBILIZE TRAPPED S P I L L  AND INCREASE 
EFFICIENCY OF REMOVAL. 
I F  DISSOLVED, APPLY ACTIVATED CARBON AT TEN TIMES THE SPILLED AMOUNT I N  THE 
REGION OF 10 PPM OR GREATER CONCENTRATION, 
USE SUCTION HOSES TO REMOVE TRAPPED S P I L L  MATERIAL. 
USE DREDGES OR L I F T S  TO EXTRACT IMMOBILIZED MASSES OF POLLUTION AND 
QRECIPITATES. 

OCCUPATIONAL SPILL:  
SHUT OFF IGNIT ION SOURCES, STOP LEAK I F  YOU CAN DO I T  WITHOUT RISK, USE WATER 
SPRAY TO REDUCE VAPORS, FOR SMALL SPILLS, TAKE UP WITH SAND OR OTHER ABSORBENT 
MATERIAL AND PLACE INTO CONTAINERS FOR LATER DISPOSAL, FOR LARGER SPILLS, DIKE 
FAR AHEAD OF S P I L L  FOR LATER DISPOSAL, NO SMOKING, FLAMES OR FLARES IN HAZARD 
AREA, KEEP UNNECESSARY PEOPLE AWAY; ISOLATE HAZARD AREA AND RESTRICT ENTRY, 

REPORTABLE QUANTITY (RQ) ; 1000 POUNDS 
THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 REQUIRES 
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR T H I S  
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMInEE 
AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40) ,  I F  THE RELEASE OF 
T H I S  SUBSTANCE I S  REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE 

METROPOLITAN WASHINGTON, D . C .  AREA (40 CFR 302.6) .  
CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) 424-3302 OR (202) 426-2675  I N  THE 

PROTECTIVE EQUIPMENT 

VENTILATION: 
PROVIDE LOCAL EXHAUST OR PROCESS ENCLOSURE VENTILATION TO MEET THE PUBLISHED 
EXPOSURE L IMITS.  VENTILATION EQUIPMENT MUST BE EXPLOSION-PROOF. 

BENZENE. 
VENTILATION SHOULD MEET THE REQUIREMENTS I N  29 CFR 1910 .1023(F ) .  

RESPIRATOR: 
THE FOLLOWING, RESPIRATORS ARE THE MINIMUM LEGAL REQUIREMENTS AS SET FORTH 

BY THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION FOUND I N  29 CFR 1910, 
SUBPART z. 
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SOIL SPILL: 
D IG HOLDING AREA SUCH AS LAGOON, POND OR P I T  FOR CONTAINMENT. 
DIKE FLOW OF SPILLED MATERIAL USING SOIL OR SANDBAGS OR FOAMED BARRIERS SUCl 
AS POLYURETHANE OR CONCRETE. 
USE CEMENT POWDER, FLY ASH, SAUDUST OR C W E R C I A L  SORBENT TO ABSORB BULK 
L IQUID.  
REDUCE VAPOR AND FIRE HAZARD YITH FLUOROCARBON WATER FOAM. 

11 

A I R  SPILL: 
KNOCK DOWN VAPORS WITH WATER SPRAY, KEEP UPWIND. 

WATER SPILL: 
L I M I T  SPILL MOTION AND DISPERSION Y ITH NATURAL BARRIERS OR OIL SPILL CONTROL 
BOOMS. 
APPLY DETERGENTS, SOAPS, ALCOHOLS OR ANOTHER SURFACE ACTIVE AGENT TO THICKEN 
SPILLED MATERIAL. 
APPLY UNIVERSAL GELLING AGENT TO I W B I L I Z E  TRAPPED SPILL AND INCREASE 
EFFICIENCY OF REMOVAL. 
I F  DISSOLVED, APPLY ACTIVATED CARBON AT TEN TIMES THE SPILLED AMOUNT I N  THE 
REGION OF 10 PPH OR GREATER CONCENTRATION, 
USE SUCTION HOSES TO REMOVE TRAPPED SPILL  MATERIAL. 
USE DREDGES OR L IFTS TO EXTRACT IMMOBILIZED MASSES OF POLLUTION AND 
PREC I P ITATES . 

rn OCCUPATIONAL s m i :  
SHUT OFF IGNITION SOURCES. STOP LEAK I F  YOU CAN DO I T  WITHOUT RISK. USE WATE 
SPRAY TO REDUCE VAPORS. FOR SMALL SPILLS, TAKE UP WITH SAND OR OTHER ABSORBE 
MATERIAL AND PLACE INTO CONTAINERS FOR LATER DISPOSAL. FOR LARGER SPILLS, DIKE 
FAR AHEAD OF SPILL FOR LATER DISPOSAL. NO SMOKING, FLAMES OR FLARES I N  HAZARD 
AREA. KEEP UNNECESSARY PEOPLE AWAY; ISOLATE HAZARD AREA AND RESTRICT ENTRY. 

REPORTABLE QUANTITY (RQ) ; 1000 POUNDS 
THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 REQUIRES 
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS 
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE 
AND THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40), I F  THE RELEASE OF 
THIS SUBSTANCE I S  REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE 

METROPOLITAN WASHINGTON, D.C. AREA (40 CFR 302.6). 
CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) 424-8802 OR (202)  426-2675 I N  THE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PROTECTIVE EQUIPMENT 

VENT I LAT ION : 
PROVIDE LOCAL EXHAUST OR PROCESS ENCLOSURE VENTILATION TO MEET THE PUBLISHED 
EXPOSURE LIMITS.  VENTILATION EQUIPMENT MUST BE EXPLOSION-PROOF. 

BENZENE. 
VENTILATION SHOULD MEET THE REQUIREMENTS I N  2 9  CFR 1910.1028(F). 

RESPIRATOR: 
THE FOLLOWING RESPIRATORS ARE THE MINIMUM LEGAL REQUIREMENTS AS SET FORTH 

BY THE OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION FOUND I N  29 CFR 1910, 
SUBPART 2. 

u00:-33 
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BENZENE : 

CONCENTRATION: REQUIRED RESPIRATOR; 

LESS THAN OR 
EQUAL TO 10 PPM- HALF-MASK AIR-PURIFYING RESPIRATOR WITH ORGANIC VAPOR 

CARTRIDGE. 

LESS THAN OR 
EQUAL TO 50 PPM- FULL FACEPIECE RESPIRATOR WITH ORGANIC VAPOR CARTRIDGES, 

FULL FACEPIECE GAS MASK WITH CHIN STYLE CANISTER. 

LESS THAN OR 
EQUAL TO 100 PPM- FULL FACEPIECE POWERED AIR-PURIFYING RESPIRATOR WITH 

ORGANIC VAPOR CANISTER. 

LESS THAN OR 
EQUAL TO 1000 PPM- SUPPLIED AIR RESPIRATOR WITH FULL FACEPIECE IN 

POSITIVE-PRESSURE MODE. 

GREATER THAN 
1000 PPM OR 
UNKNOWN 
CONCENTRATION- SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE 

IN POSITIVE- PRESSURE MODE, 

FULL FACEPI ECE POSITIVE- PRESSURE SUPPLIED-AIR RESPIRATOR 
WITH AUXILIARY SELF-CONTAINED AIR SUPPLY 

ESCAPE- ANY ORGANIC VAPOR GAS MASK. 
ANY SELF-CONTAINED BREATHING APPARATUS WITH FULL 

FAC EP I ECE . 
FIREFIGHTING- FULL FACEPIECE SELF-CONTAINED BREATHING APPARATUS IN 

POSITIVE-PRESSURE MODE, 

THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS 
BY THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO 
CHEMICAL HAZARDS OR NIOSH CRITERIA DOCUMENTS. 
THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND 
IN THE WORK PLACE AND BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE OF 
OCCUPATIONAL SAFETY AND HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION. 

AT ANY DETECTABLE CONCENTRATION: 

SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN 
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE, 

PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE IN COMBINATION 
WITH AN AUXILIARY SELF-CONTAINED BREATHING APPARATUS OPERATED 
IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE. 

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE OPERATED IN 

ESCAPE- AIR-PURIFYING FULL FACEPIECE RESPIRATOR (GAS MASK) WITH A CHIN-STYLE 
OR FRONT- OR BACK-MOUNTED ORGANIC VAPOR CANISTER. 

ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS. 

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS: 

SELF CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN 

0 00 2.3 4 

\ . *  i :  



ACC02610 PAGE 11 OF 11 

PRESSURE-DEMAND OR OTHER POSIT IVE PRESSURE MODE. 

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED TO PRESSURE-DEMAND 
OR OTHER POSITIVE PRESSURE MODE I N  COMBINATION Y I T H  AN AUXILIARY 

POSITIVE PRESSURE MODE. 
SELF-CONTAINED BREATHING APPARATUS OPERATED I N  PRESSURE-DEMAND OR OTHER 

CLOTHING : 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE ( IMPERVIOUS) CLOTHING AND EQUIPMENT 
TO PREVENT REPEATED OR PROLONGED S K I N  CONTACT WITH THIS  SUBSTANCE. 

BENZENE : 
PROTECTIVE CLOTHING SHOULD MEET THE REQUIREMENTS FOR PERSONAL PROTECTIVE 
EQUIPHENT I N  29 CFR 1910.1028(H).  

GLOVES : 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS  
SUBSTANCE. 

BENZENE: 
PROTECTIVE GLOVES SHOULD MEET THE REQUIREMENTS FOR PERSONAL PROTECTIVE 
EQUIPMENT I N  29 CFR 1910.1028(H).  

EYE PROTECTION: 

EYE CONTACT WITH T H I S  SUBSTANCE, 
EMPLOYEE MUST WEAR SPLASH- PROOF OR DUST-RESISTANT SAFETY GOGGLES TO' PREVENT 

EMERGENCY EYE WASH: WHERE THERE I S  ANY POSSIBILITY THAT AN EMPLOYEE'S EYES 
BE EXPOSED TO T H I S  SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH 
FOUNTAIN WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE. 

BENZENE: 
PROTECTIVE EYE EQUIPMENT SHOULD MEET THE REQUIREMENTS FOR PROTECTIVE CLOTHING 
AND EQUIPMENT I N  29 CFR 1910.1028(H). 

AUTHORIZED - FISHER SCIENTIFIC, INC, 
CREATION DATE: 10/11/84 REVISION DATE: 07 /13 /90  

-ADDITIONAL INFORMATION- 

T H I S  INFORMATION I S  BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST 
INFORMATION CURRENTLY AVAILABLE TO US, HOWEVER, WE MAKE NO WARRANTY OF 
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT TO 
SUCH INFORMATION, AND WE ASSUME NO L I A B I L I T Y  RESULTING FROM I T S  USE. USERS 
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE S U I T A B I L I T Y  OF THE 
INFORMATION FOR THEIR PARTICULAR PURPOSES. 
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SECTION I PRODUCT SPECIFICATIONS 
Carbon Te t r ach lo r ide  . 56-22 -5  

LHEN S E R V I C E .  Inc.  F'O BOX 3108. WEST CHESTER. FA. 19381 (215)692-3826 
T E R G E N C Y  FHONE H : 21  5-386-X90 

? - o t  tJc. - / r  -5h.r; Pur i t y  (19. C32 C e r t i f i e d  by 

-.-rermai methods. The procedures u s e d  a re  considered t o  be S T A T E  OF THE A R T .  CHEPl SERVICE. Inc.  
i u a r a n t e e s  p u r i t y  of unopened b o t t l e s  u n t i l  e x p i r a t i o n  on t h e  b o t t l e .  

- .  
ills IS t o  c e r t i t y  t h a t  a n a l y s i s  of t h i s  sample was m e b y  var ious  chromatoqraphic. s p e c t r a l  ana 

SECTION I1 TOXICITY DATA 

SECTION 111 PHYSICAL DATA 

SECTION IV FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT: Nan-flammable 
EXTINGUISHING I lEDIAg Caroon d iox ide  o r  d r y  chemical powder. DO NUT USE WATER! 
!io exp los ion  limits a r e  a v a i l a b l e  f o r  t h i s  compound. 

SECTION V HEALTH HAZARD DATA 

Contac t  lenses zhould n o t  be worn i n  t h e  l abo ra to ry .  
G l l  shemica ls  should be considered hazardous - Avoid d i r e c t  physical  c o n t a c t !  
' 3 i s p c c t c d  Carc:nogen-may produce cancer.  Can be f a t a l  i f  absorbed throuqh t h e  s k i n !  
C a n  be f a t a l  if inhaled!  Ray b e  f a t a l  i f  swallowed! 
FrolonoEd exposure may cause nau~ea/headache/d izz iness and/or  eye damaae. 
I n q o r t i o n  may cause d i a r rhea .  C j n  cause l i v e r  i n ju ry .  Can cause k i d n e y  in ju t? .  
.>epcared exposure to vapors  and/or  d u s t  can cause eye i n j u r y .  
Can cause  s e n s i t i z a t i o n  by s k i n  cnn tac t .  Can cause 'delayed adverse  hea l th  e f f e c t s .  
Can cause a ds t r o - i n t e s  t i  n a 1 iJ is t u  r ban ce s . 

od on t h e  t o x i c i t y  o f  compounds of similar s t r u c t u r e  t h i s  mater ia i  i s  probably h iah ly  hazard( 
id consumption of a lcohol  before  and a f t e r  h a n d l i n q  of  t h i s  compound because i t  w i l l  increas i  @ e t o x i c i t y  of t h e  compound. Can be harmfit1:if absorbed throuqh t h e  sk in .  ,. . 

::an be  harmful i f  inhaled.  Can b e  harmful i f  swallowed. Can cause eye i r r i t a t i o n .  
C3n caltse s k i n  i r r i t a t i o n .  Dus t  a n d / o r  vapors  can cause i r r i t a t i o n  t o  r e s p i r a t o r y  t r a c t .  
Can be i r r i t a t i n g  t o  mucous membranes. 
nay be r a p i d l y  absorbed thru t h e  sk in  w i t h  p o t e n t i a l  adve r se  .hea l th  e f f e c t s .  

- ---..-..- - \ # c + e m  i n i i i r v .  Can cause delayed l u n q  i n j u r y .  :. . :. o.(-jo+ erg- 2. J \> 



SECTION VI FIRST AID 

I & > t i d o t e  i s  a s u b s t a n c e  i n t e n d e a  t o  C o u n t e r a c t  t h e  e f f e c t  01 a p o i s o n .  I t  s h o u l d  b e  a d m i n i s t e r e  
7 i ~  by  d p h y s i c i a n  o r  a t r a i n e d  e m e r g e n c y  p e r s o n n e l .  medical a d v i c e  c a n  b e  o b t a i n e d  from a F'OISOI. 
2!iTi?OL CENTER. 

-, case of c o n t a c t :  F l u s h  eyes c o n t i n u o u s l y  w i t h  water f o r  15-20 a i n i c t e s .  F l u s h  s k i n  w i t h  wa 
:-=a m i n u t e s .  I f  n o  b u r n s  have o c c u r r e d - u s e  sodo a n d  w a t e r  t o  c l e a n s e  s k i n .  
f : reha led  r e m o v e  p a t i e n t  to  f r e s h  a i r .  A d m i n i s t e r  o x y g e n  i f  p a t i e n t  i s  h a v i n g  d i f f i c u l t y  b r e a t h i r  
i . A t l e n t  has s t o p p e d  b r e a t h i n q  a d m i n i s t e r  a r t i f i c i a l  r e s p i r a t i o n s .  
f o a t i e n t  is i n  c a r d i a c  a r r e s t  a d m i n i s t e r  CF'R. 
2n t . i n i r e  l i f e  s i r p p o r t i n q  m e a s u r e s  u n t i l  med ica l  a s s i s t a n c e  h a s  a r r i v e d .  
emove a n d  w a s h  c o n t a m i n a t e d  c l o t h i n g .  
.f ~ a t i e n t  i s  e x h i b i t i n g  s i g n s  of shock - Keep Warm a n d  q u i e t .  I n d u c e  v o m i t i n g  i f  swallowed. 
1 9  n o t  a d m i n i s t e r  l i q u i d s  o r  i n d u c e  v o m i t i n g  t o  a n  u n c o n s c i o u s  o r  c o n v u l s i n g  D e r s o n .  
:i p a t i e n t  is v o m i t i n g - w a t c h  c l o s e l y  t o  make s u r e  airway does n o t  become o b s t r u c t e d  by vomit. 
I o n t a c t  P o i s o n  C o n t r o l  C e n t e r  immediately if n e c e s s a r y .  Get medical a t t e n t i o n  if n e c e s s a r y .  

* 
SECTION VI1 REACTIVITY DATA 

- n c @ m D a t i b l e  w i t h  a c t i v e  m e t a l s  ; e . g .  S o d i u m ) .  I n c o m p a t i b l e  w i t h  Dowdered metals 
- > c o m p a t i b l e  w l t h  s t r o n g  o x i d i z i n g  a g e n t s .  D e c o m p o s i t i o n  l iberates  t o x i c  f u m e s .  
- s ? i 1 l v  aosorbed 3nd  r e ? a i n e d  on  c l o t h i n g  a n d / o r  shoes. Reacts  w i t h  amides. S e n s i t i v e  t o  hea t .  
: J n s i ? i v e  t o  l i g h t  - dar t  co lo r  does n o t  a f f e c t  p u r i t y .  Vola t i le .  

SECTION VI11 SPILL OR LEAK PROCEDURES 

.?ills o r  leaks:  Evacuate &rea .  Mear a p p r o g r i a t e  USHA r e q u i a t e d  c a u i p m e n ? .  V e n t i l a t e  area. 
A b s o r b  crn v e r m i c u l i t e  or s i m i l a r  material. Sweep  LIP a n d  p l ace  i n  an  a p p r o p r i a t e  c o n t a i n e r .  Hold f 
1 isposal . Wash c o n  t a m i n z t e d  sicr+2ceE to  remove a n y  r e s i d u e c  . 
DlSYOSALs B u r n  i n  a chemical i n c i n e r a t o r  e q u i p p e d  w i t h  a n  a f t e r b u r n e r  and  s c r u b b e r .  

SECTION IX PRECAUTIONS TO BE TAKEN IN HANDLING 

T h i s  chemicsl  s h o u l d  be ! Iandled a n l y  i n  d hood. E y e  s h i e l d s  s h o u l d  b e  worn. Use 2 o p r o p r i a t e  
ISHWPISHA a p p r o v e d  safe?.. e a u i p m e n t .  Avoid C o n t a c t  w l t h  s l : i n .  e y e s  a n d  c l o t h i n q .  Keep  t i g h t l v  
-1osed In a cooi dry place. Store  o n l y  w i t h  c o m p a t i b l e  chemicals.  

SECTION X SPECIAL PRECAUTIONS AND CORHENTS 

'\le above i n f o r n a t i o n  i E  believec; t@ be cor rec t  bn  t h e  d a t e  i t  is  p u b l i s h e d  a n a  m u s t  n o t  b e  c o n -  
: 1,jered all r n c l u s i v e .  i he i n f o r n a t i o n  has b e e n  o b t a i n e d  o n l y  b y  3 s e a r c n  of s . r c . i l a b l e  l i t e r a t u r e  
.nd  :E o n l y  o u i d e  f o r  h a n a l i n o  t h e  c h e r i c a . l s .  OSHA r e a u l 3 t i e n s  reairire t h a t  i f  o ther  h a z a r d s  
:3pcome e v i d e n t ,  cs.n u p q r a d e d  WSES mst be made a v a l i b l e  to t h e  e m p l o y e e  w i t h i n  three m o n t h s .  Re- 
s o o n s i b i l i t y  fnr  u p d a t e s ' l i e s  u i t h  the employer a n d  n o t  w i t h  CHER SERVICE. I n c .  P e r s o n s  n o t  c p e -  
--.fic.\Il;,# 2nd. prnr~erl;!  + . r z i n e d  zhould  n o t  h a n d l e  t h i s  chemica l  cr i t s  c o n t a i n e r .  T h i s  RSDS i s  
. rovided u i  tf.out A n y  warrarit:l e x g r e c c - e d  or i m p l i e d .  i n c l v d i n g  m e r c h a n t a b i l i t y  cr f i t n e s s  f o r  an\! 
2 r t. i .:l-cl +. r ail. r- pos E . 
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- -  
MATERIAL S A F E T Y  D A T A  SHE;~- - 

09/ii/9e 
L a s t  r e v i s e d  J u n e  1989 6 8 1 3  

SECTION I PRODUCT SPECIFICATIONS 
C h l o r o b e n z e n e  

188-98-7 Other name: P h e n y l  c h l o r i d e  
e d  F7 by CHEm SERVICE. I n c .  PO BOX 3188. WEST CHESTER. FA, 19381 ( 2 1 5 ) 6 9 2 - 5 0 2 6  

nERGENCY PHONE #: 215-386-2100 

3 t  k o .  -:7 - % A  P u r i t y  rP?, C z  C e r t i f i e d  b y  
~ r 5  1 5  t o  c e r t i f v  t h a t  a n a l y s i s  of t h i s  sample was m e by v a r i o u s  c h r o m a t o q r a p h i c .  s p e c t r a l  a n a  
hermsl m e t h o d s .  T h e  p r o c e d u r e s  u s e d  a re  c o n s i d e r e d  t o  be STATE OF THE ART. CHEM SERVICE. I n c .  
r c a r a n t e e s  p u r l  t y  of u n o p e n e d  b o t t l e s  u n t i l  e x p i r a t i o n  on t h e  bo t t l e .  

* 
SECTION I1 TOXICITY DATA 

SECTION I11 PHYSICAL DATA 

SECTION IV FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT: 28 C T h i s  is a f lammable  chemical.  
EXTINGUISHING PlEDIAi C a r b o n  d i o x i d e  o r  d r y  chemical p o w d e r .  DO NOT USE WATER! 
UPPER EXPLOSION LIPIIT: 7 .12  LOWER EXPLOSION LIHITi 1.32 

SECTION V HEALTH HAZARD DATA 

< o n t a c t  i e n s e s  s h o u l d  n o t  be worn i n  t h e  l abora tory .  
&I1 chemicals  s h o u l d  b e  c o n s i d e r e d  h a z a r d o u s  - Avoid d i r e c t  p h y s i c a l  c o n t a c t !  
:13n be ha.rmiu.1 i f  a b s o r b e d  t h r o i i q h  t h e  s k i n .  Can be h a r m f u l  i f  i n h a l e d .  
Can be harmful i f  s w a l l o w e d .  Can cause eye  i r r i t a t i o n .  Can c a u s e  s k i n  i r r i t a t i o n .  
3 . s t  a n d / o r  '.*a.oot-c c a n  c a u s e  i r r i t a t i o n  t o  r e s p i r a t o r y  t r a c t .  
.:an be i r r i  t a t i r r g  t o  tnucoiis membranes .  
F ' r o l o n q e d  e x p o s u r e  may c a u s e  nauseaiheadache/dizziness a n d i o r  eye damage .  Can cause  l i v e r  in j1 t r . i .  
Can cause kidney i n j u r y .  
& I 1  chemicals  s h o u l d  b e  c o n s i d e r e d  h a z a r d o u s .  Avoid d i r e c t  p h y s i c a l  c o n t a c t .  

,- . 



SECTION VI FIRST AID 

2 3  a n t i d o t e  i s  a s u b s t a n c e  i n t e n d e d  t o  c o u n t e r a c t  t h e  e f f e c t  of a p o i s o n .  I t  s h o u l d  be  a d m i n i s t e r .  
I n i y  by a p h y s i c i a n  o r  a t r d i n e d  e m e r g e n c y  p e r s o n n e l .  m e d i c a l  a d v i c e  c a n  b e  o b t a i n e d  from a F'OISO! 
73NTkOL CENTER. 

:n c a s e  of c o n t a c t :  F l u s h  eyes c o n t i n u o u s l y  w i t h  water f o r  15-20 m i n u t e s .  F l u s h  s k i n  w i t h  w 
L5-26 m i n u t e s .  I f  n o  b u r n s  h a v e  o c c u r r e d - u s e  soap a n d  water t o  c l e a n s e  s k i n .  
' f  i n h a l e d  remove p a t i e n t  t o  f r e sh  a i r .  A d m i n i s t e r  o x y g e n  i f  p a t i e n t  i s  h a v i n g  d i f f i c u l t y  b r e a t h i  
: ?  p a t i e n t  h a s  s t o p p e d  b r e a t h i n g  a d m i n i s t e r  a r t i f i c i a l  r e s p i r a t i o n s .  
- ?  p a t i e n t  is i n  c a r d i a c  a r res t  a d m i n i s t e r  CFR. 
l o n t i n u e  l i f e  s u p p o r t i n g  m e d s u r e s  u n t i l  medical a s s i s t a n c e  h a s  a r r i v e d .  

e 
qemove a n d  w a s h  c o n t a m i n a t e d  c l o t h i n g .  
Z f  p a t i e n t  is e x h i b i t i n g  s i g n s  of s h o c k -  Keep  warm a n d  Q u i e t .  I f  
. :on tac t  P o i s o n  C o n t r o l  C e n t e r  i m m e d i a t e l y  i f  n e c e s s a r y .  
110 n o t  a d m i n i s t e r  l i q u i d s  or i n d u c e  v o m i t i n q  t o  a n  u n c o n s c i o u s  o r  
I f  p a t i e n t  is v o m i t i n g - w a t c h  c lose ly  t o  m a k x  s u r e  a i rway does n o t  
.;et medical a t t e n t i o n  i f  n e c e s s a r y .  

swallowed DO NOT i n d u c e  v o m i t i n  

c o n v u l s i n g  p e r s o n .  
become o a s t r u c t e d  by vomit. 

SECTION VI1 REACTIVITY DATA 

r l a m m a b l e .  I n c o m p a t i b l e  w i t h  s t r o n g  o x i d i z i n q  a g e n t s .  D e c o m o o s i t i o n  l iberates  t o x i c  fumes. 
: . e romoos i  t i o n  p roducts  a re  cor ros ive .  

SECTION VI11 SPILL OR LEAK PROCEDURES 

s p i l l s  o r  leaks: E v a c u a t e  area.  Wear a p p r o p r i a t e  OSHA r e g u l a t e d  e q u i p m e n t .  V e n t i l a t e  area.  
Absorb  on v e r m i c u l i t e  or  s i m i l a r  mater ia l .  S w e e p  u p  a n d  p l a c e  i n  a n  a p p r o o r i a t e  c o n t a i n e r .  H o l d  - 
d i s p o s a l .  Wash c o n t a m i n a t e d  s u r f a c e s  t o  remove a n y  r e s i d u e s .  
DISY0SAI.g B u r n  i n  a c h e m i c a l  i n c i n e r a t o r  e q u i p p e d  w i t h  a n  a f t e r b u r n e r  a n d  s c r u b b e r .  

SECTION IX PRECAUTIONS '0 BE TAKEN IN HANDLING 

T h i s  chemica l  s h o u l d  b e  h a n d l e d  o n l y  i n  a hood. E y e  s h i e l d s  s h o u l d  b e  worn. Use a p p r o p r i a t e  
nSHA/MSHA a p p r o v e d  s a f e t y  e q u i p m e n t .  A v o i d  c o n t a c t  w i t h  s k i n .  eyes and  c l o t h i n g .  Keep  t i g h t l y  
-1osed i n  a cool d r y  p l a c e .  S tore  o n l y  w i t h  C o m D a t i b l e  chemicals. 

SECTION X SPECIAL PRECAUTIONS AND COHHENTS 

The above i n t o r s a t i o n  15 beiievei;  trs be C Z r r e C ?  o n  t h e ' d a t e  i t  i s  p u b l i s h e c :  s.nd m u s t  n o t  b e  c o n -  
51de red  a l l  i n c l u s i v e .  T h e  i n f o r m a t i o n  h a s  b e e n  o b t a i n e d  o n l y  by a search of a v a i l a b l e  l i t e r a t t ! r  

become e v i d e n t ,  bfi u p g r a d e d  IISDS m u s t  be n a d e  a v a l i b l e  t o  the emplo\/ee w i t h i n  three m o n t h s .  Re- 
: p m s i b i l i t ; . :  f o r  u p d a t e c ,  l ies  w i t h  t h e  employer a n d  aot  w i t h  CHEPl SERVICE. I n c .  F ' e r s o n s  n o t  sbe- 
r i f i c a l l y  a n d  p r o p e r l y  t r a i n e d  s h o u l d  n o t  h a n d l e  ? h i s  chemical  or its c o n t i i n e r .  T h i s  NSDS is 
: . cn*J ided  wj t h o u t  nn? w a r r a n t y  e x o r ~ s c e d  fir i m p l i e d .  I n c l u d i n a  m e r c h a n t a b i l i t y  or f i t n e s s  f o r  ?.I?\. 

,I 3 r ? i cu 1s. r F u r  poc- e. 

is o n l y  a g u i d e  f o r  h a n d l i n g  ?he chemica ls .  OSHA r e a v l a t i o n s  r e q u i r e  t ha t  i f  o t h e r  hazardc 

'his p r o d u r ?  is f u r n i s h e d  FOR LGEORATORY USE ONLY! O u r  p r o d u c t s  may NOT BE USED as d r u g s .  
:oEmetics. . g r i r v l ? u r a l  or o e s t i c i d a l  products .  iood .:..dci?ives or  as  housshcl.:! chemir..ls. 
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. SECTION I - ' PROOUCT SPECIFICATIONS 

. F704 2-Bu tanonc 
OTHER NAAE:  tlethyl e thy l  ketotre/HEs';jk?tliyi acetorle/Etnyi -1ethyl Ketcw 

c>oiiod by CHEH SERVICE, Inc. PO BOX 310E. WEST CHESTER.  PA, 19381 (215)692-2926 
.2j ?io. 78-93-3 

.UEGGEtlCY PHONE : .215-692-3026 

:a . .  

SECTION 11 TOXICITY OAT4 

SECTION 111 PHYSICAL DATA 

SECTION I V  FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT: -9 C T h i s  is a flammable chemical. 
EXTINGUISHING HEDIh: Carbon dioride c r  d r y  chemical powder. 30 VOT USE W R T E ? !  
UPPER EXPLOSION L X H I T :  10: LOWER EXPLOSION L X H I T :  i . B %  

SECTION V HEALTH HCIZARO OFITA 

:ontact lenses saould not be worn in  the labora tory .  
k l l  chemica ls  should be considered haZardCuS - Avoid d i r e c t  physical  contact!  
.%y j e  harmful i f  absorbed through the s k i p .  Hay be harn fu i  i f  iiiha!ed. 
?ab be harmful i f  swallcwec. 
Severe I r r i t a a t .  Depending on :he i n t e n s i t y  and d u r a t i o n  of exposure,  e f f e c t s  may vary f:cr, :,: 
if-. i r :  i c a t i o n  t o  sever des t ruc t ion  .of tissue. 

E:.scsure can cause nausea, headache d i zz iness  and/or vomitir:g. 
.::n C ~ U S I  g a s t r o - i n t e s t i n a l  dis turbances.  EXDOSUre can Cause g e r m a t i t i s .  
Yarrotic a t  high concentrat ions.  Target Crgan - C e n t r a l  Nervous 3ystem. Target Orgari - Luri3:. 

Can cause s k i n  i r r i t a t i o n .  
..e- . ; J c r s  or  nlist  is i r r i t a t i n g  t o  eyes ,  mucous membranes and upper r e sp i to ry  tract. 

000213 



> i t a  i rted f rom a P5 i Xir;y CCNTROL C Z N T E R .  

-,I case a f  ~.3rtt:.c:: 7 i u s n  eyes contin1Jou;ly w i t h  water f o r  15-20 minutes. F ~ u s ; ~  s k i n  Nit:, r l i : :  

c p - .  . 15-20 niin!jLe:. i f  1.0 L u r n s  have ocsurrcl-use soap and water t o  cleanse skin. 
. :  : n i l a I ~ d  :emove r.arient t o  fresh a i r .  F 3 i n l s t e r  oxygen i f  p a t i e n t  is havlns d i f f i c c i t y  L-.- 
i i ibg .  If p a t i e n t  t ,Cs stopped breatirir,g a.;,i!iister a r t i f  i c i a i  resDirations.  

Continue l i f e  s u w c r t i n g  measures u n t i l  medical ass is tance has arr ived.  
3enove and wash coqtaminated c lo th ing .  
;f p a t i e a t  is e x h i b i t i n g  s i g n s  of sIIock - Keep uarm and quiet. 
l h n t a c r  Poison Control Center i m e d i a t e l y  i =  necessary. 
30 not administer i i q u i d s  o r  induce vomi',ing t o  an unconsciou5 or COnVU1Sirlg person. 
:f p a t i e n t  is voai:ing-Match c l o s e l y  t:, make 5ure airway does not  become 
T i i t .  G e t  medical a t ten t ion  i f  necessary. 

. .  - 

I f  pdtie . i t  is i n  crrdiac a r r e s t  administer C P R .  . .  

obstr uctrd b - 

SECTION VI1 REACTIVITY DATA 

-iammabie. incomrjarible w i t h  s t - o n g  oxidizing agents. irtconparible with stror,g bases. 
;ncomDatib:e w i t n  r t r o n g  reducing agents. OecomDosition l i b e r a t e s  tax ic  idme.;. 
:ncznoatible r i :h  amines. Inccmpatible a i t h  Ammonia and/or Ammonium hydroxide. 
:.-compatible with inorganic acicjs. IncotDatible w i t h  c a u s t i c s .  
I rxonpat ib le  w i t h  tcDper and Cccoer alloys'. ;i-iccmpatible with Izccyanate;. 
incomoatible w i t h  Pyridines. 

a SECTION VI11 SPILL OR LEAK PROCEDURES 

: p i l l s  o r . l e a k s :  Evacuate a r e a ,  Wear a w r o w i a t e  OSHA regulazed equipment. Yentilate area. 
;'xor3 or, v e r c i c u i f t e  o r  similsr material .  Sweep up and place i n  an appropriate container. 
52id for  dlsuosa;. irash contaa~inered surfaces  t o  fenlove any residue;. 
DISPOSFIC: B u r n  in 3 chemical inc inera tor  equipped w i t h  an af terburner  G r i d  scrJb5er. 

SECTION IX PRECAUTIONS TO BE TAKEN IN HANDLING 

'his r,!,emical should be handlec only i n  a nood. Eye shie!*fs sho:Jid be Worn. L';I aopr@pridtr 
C3HRjZ5HA approved s a f e t y  equipment. Avoid contact w i z h  s i . i n ,  eyes and c . io th ing .  Keep t i s n t :  
closed i n  a cool d r y  place. S t o r e  o!i iy  w i z h  comoarible chemicals. 

SECTION X SPECIAL PRECAUTIONS AND COHHENTS 

The aS3ve infcirmarion is 3el ieved t o  be c o r r e c t  on the date i t  is published and RIUS: n 3 t  bt 
:crtsj.ierec a l l  i rc iysive.  Tiie ipformation has been obtained oniy.by a search of avai iakie  
: i t c -z t iJre  and is o n l y  a guide for hanCl ing  the chemicals. OSHA regulat icns  require Chzt 
. f  other hazards become evicenr .  an upgraded HSOS must be made ava l ib le  t o  the err.pioyee 
; . ; t h i n  three rnontjs. Responsibi l i ty  f o r  updates l i e s  w i t i i  t h e  employer a n d  n o t  r i t h  
.:-!E? $ E W I C E .  Inc.  
;!leni;ai or  i t s  container. T h i s  ?E35 Zs ptov<ded withouc, any warranty expresc,ed or  irnp1ic.j. 
inc',ud;rlg merchantability o r  f i t n e s s  f o r  a n y  par t icu lar  purpose. 

Persons n o t  s p e c i f i c a i l y  and properly t ra ined  snould no t  tiardle t h i s  



PITTSBURGH. PA 15272 )NE PPG PLACE C PPG INDUSTRIES, INC. a* * PERu-~LOROETHYLENE 

HSDS NUMBER: 0041 
DATE: 10/16/90 
EDITION: 0 13 
TRADE NAME: PERCHLOROETHYUNE 
CHEMICAL NAHE/SYNONYMS: TETRACHLOROETHYLENE, PERCHLORE'MYLENE, 
CHEMICAL FAMILY: HALOGENATED HYDROCARBON FORMULA: CCL2=CCL2 CAS 

U.S. DOT SHIPPING NAME: TETRACtaOROETHYLENE 
U.S. DOT HAZARD CLASS: O m - A  

I.D. NUMBER: UN1897 
REPORTABLE QUANTITY: 100 LBS/45.4 KG 
CANADA SHIPPING REQUIREMENTS: 

SUBSIDIARY RISK: NIB 

TETRACHLOROETHYLEE, CLASS 6.1, 
UN1897, PACKING GROUP 111, ST. ANDREUS CROSS. ' 

PERCHLOR 

NUMBER: 000127 18 4 

BOILING POINT @ 760 MM HG: 
DENSITY (AIR=l): 

PEcIFIC GRAVITY (H20=1): 

121 c 
5.83 
1.6 @ 20/20 C 
6.8 TO 8.4 

0.015% @ 25 C 
FREE2 ING/HELTING POINT: -22.3 c 

VOLUME % VOLATILE: 100 

SOLUBILITY (WEIGHT % IN WATER): 
BULK DENSITY: 13.6 LESIGAL @ 

VAPOR PRESSURE: 
EVAPORATION RATE: (ETHYL ETHER'l): 0. 
HEAT OF SOLUTION: N/A 

14.2 MM HG @ 20 C 

20 c 

09 
._ 

APPEARANCE AND ODOR: 
CLEAR, COLORLESS LIQUID WITH ETHER-LIKE ODOR. 

SECTION 2 * INGREDIENTS 

MATERIAL 
PERCHLOROETHYLENE (STABILIZED) 

PERCENT 
> 99 

* t t 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 * * * 

F O A u 6 3 7 2 R ' r  3-88 Material Safety Data Sheet 



PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, P A  15272 

* * PERCHLOROETHYLENE 10/16/90 PAGE 

FUSH POINT (METHOD USED): 

FUMWBlE LIMITS IN AIR ( X  BY VOLUME) 
NONE 

EL: NONE 
UEL: NONE 

WTINGUISHING MEDIA: 

SPECIAL FIRE FICMING PROCEDURES: 
WATER, DRY CHEMICALS, OR CARBON DIOXIDE 

FIRE FIGHTERS SHOULD WEAR NIOSH/MSHA APPROVED PRESSURE DEMAND SELF-CONTAINED 
BREATHING APPARATUS FOR POSSIBLE EXPOSURE TO HYDROGEN CHLORIDE AND POSSIBLE 
TRACES OF PHOSGENE. 

P E R C U R  INVOLVED IN FIRES CAN DECOMPOSE Tb HYDROGEN CHLORIDE AND POSSIBLE 
TRACES OF PHOSGENE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

SECTION 4 * HEALTH HAZARD DATA 

TOXICITY DATA: 
LCSO INHALATION: (RAT) LOO0 PPH ( 4  HOURS) 
LDSO DERI'IAL: NOT DETERMINED 
SKIN/EYE XRRITATION: SEE SECTION 5 
LDSO INGESTION: (RABBIT) 5000 MG/KG 
FISH,LCSO (LETHAL CONCENTRATION): 96 HR TLM: 100-10 PPM 

CLASSIFICATION: (POISON, IRRITANT, ETC. 1 
INHALATI0,V: MODERATELY TOXIC 
SKIN: NOT DETERMINED 
SKIN /EYE : HILDLY IRRITATING / IRRITANT 
INGESTIOS: SLIGHTLY TOXIC 
AQUATIC: TOXIC 

SECTION 5 * EFFECTS OF OVEREXPOSURE 

THIS SECTION COVERS EFFECTS OF OVEREXPOSURE FOR INHALATION, EYE/SKIN CONTACT, 
INGESTION AND OTHER TYPES OF OVEREXPOSURE INFORMATION IN THE ORDER OF THE m S T  
HAZARDOUS AND THE MOST LIKELY ROUTE OF OVEREXPOSURE. 

. ,. . 

t * t 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 * * t 

FORM6a72R.r a-a8 Material Safety Data Sheet 
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PPG INDUSTRIES, INC. ONE PPG PLACE PITTSBURGH, PA 15272 0 PERCHLOROETHYLENE 10/16/90 PAGE 3 

IS CHEhUCAL LISTED AS A CARCINOGEN OR POTENTIAL CARCINOGEN? 
NTP - YES IARC - YES OSHA - YES 

MEDICAL CONDITIONS GENERALLY AGGFUVATED BY EXPOSURE: 
PROLONGED EXPOSURE ABOVE THE OSHA PERHISSIBLE EXPOSURE LIMIT MAY COMPLICATE 
EXISTING LIVER AND KIDNEY DISEASES. ._. 

PERMISSIBLE EXPOSURE UMITS: 
OSHA: 

ACGIH: 50 PPM, 8-HOUR 'IWA; 200 PPM, 15-MINUE STEL (SHORT-TERM EXPOSURE 

PPG INTERNAL PERMISSIBLE EXPOSURE LIMIT: 25 PPM, 8-HOUR W A ;  100 PPM, STEL. 

25 PPM, I-HOUR TUA (TIME WEIGHTED AVERAGE); 29 CFR 1910.1000, 
TABLE 2-2, REV. 3/1/89. 

LIMIT). 

ACUTE: 
INHALATION: PERCHLOROETHYLENE IS P R I W I L Y  A CENTRAL NERVOUS SYSTEM 
DEPRESSANT AND CAN CAUSE POSSIBLE CENTRAL hZRVOUS SYSTEM DAMAGE WITH 
OVEREXPOSURE. INHALATION CAN CAUSE IRRITATION OF THE RESPIRATORY TRACT, 
DIZZINESS, NAUSEA, HEADACHE, LOSS OF COORDINATION AND EQUILIBRIUM, 
UNCONSCIOUSNESS AND EVEN DEATH IN CONFINED OR POORLY VENTILAT&D AREA. 
FATALITIES FOLLOWING SEVERE ACUTE EXPOSURE M VARIOUS CHLORINATED 
SOLVENTS HAVE BEEN ATlRIBUTED TO VENI'RXCULBR FIBRILLATION. 

EYE/SKIN: 
IRRITATION. 
CAUSE IRRITATION AND DERMATITIS. THE PROBLEM MAY BE ACCENTUATED BY 
LIQUID BECOMING TRAPPED AGAINST THE SKIN BY CONTAMINATED CLOTHING AND 
SHOES, AND SKIN ABSORPTION CAN OCCUR. 

LIQUID SPLASHED IN THE EYE CAN RESULT IN DISCOMFORT, PAIN AND 
PROLONGED OR REPEATED CONTACX WITH LIQUID ON THE SKIN CAN 

INGESTION: SWALLOWING OF THIS MATERIAL HAY RESULT IN IRRITATION OF 
THE MOUTH AND GI TRACT ALONG WITH OTHER EFFECTS AS LISTED ABOVE FOR 
INHALATION. VOMITING AND SUBSEQUENT ASPIRATION INTO THE LUNGS MAY 
LEAD TO CHEMICAL PNIXXONIA AND PULYONARY EDEMA WHICH IS A POTENTIALLY 
FATAL CONDITION. 

a 

CHRONIC: 
PROLONGED EXPOSURE ABOVE THE OSHA PERMISSIBLE EXPOSURE LIMITS HAY RESULT 
IN LIVER AND KIDNEY DAiiGE. 

THAT THERE IS CLEAR EVIDENCE OF CARCINOGENICITY (LIVER) IN BOTH MALE AND 
FEMALE MICE, CLEAR EVIDENCE OF LEUKEMIA IN MALE AND FEMALE RATS AND SONE 
EVIDENCE OF ANIMAL CARCINOGENICITY (KIDSTY TUMORS) IN MALE RATS. THE 
NTP STUDY EXPOSED RATS TO 200 AND 400 PPY AND MICE TO 100 AND 200 PPM 
IN A LIFETIME STUDY. 
MINIMIZE H W  EXPOSURE. 

PERCHLOROETHYLENE HAS BEEN EXTENSIVELY 
. STUDIED FOR ITS CANCER POTENTIAL. A RECENT NTP STUDY HAS DETERMINED 

PRUDENT HANDLING PUCTICES SHOULD BE FOLLOWED TO 

0 * t * 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 * * * 

FwU6372R.r.3-88 Material Safety Data Skeet 
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PPG INDUSTRIES, INC. ONE PPG PLACE 

* * PERCHLOROETHYLENE 10/16/90 PAGE 4 

PERCHLOROETHYLENE IS LISTED UNDER IARC AS A 2B. 

* EMERGENCY AND FIRST AID PROCEWRES 

INHALATION: 
REHOVE TO FRESH AIR. IF NOT BREATHING, GIVE ARTIFICIAL RESPIRATION, 
PREFERABLY MOUTH-TO-MOUTH. 
CALL A PHYSICIAN. 

FLUSH EYES BND SKIN WITH PLENTY OF WATER (SOAP AND WATER FOR SKIN) FOR 
AT LEAST 15 MINUTES, WHILE REMOVING COKTAnINATED CLOTHING AND SHOES. 
IRRITATION OCCURS, CONSULT A. PHYSICIAN. THOROUGHLY CLEAN CONTAHINATED 
CLOTHING AND SHOES BEFORE REUSE OR DISCARD. 

IF CONSCIOUS, DRINK LARGE QUANTITIES OF WATER. 
TAKE IMMEDIATELY TO A HOSPITAL OR PHYSICIAN. IF UNCONSCIOUS, OR IN 
CONVULSIONS, TAKE IMMEDIATELY TO A HOSPITAL. 
ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON. 

NEVER ADHINI STER ADRENALINE FOLLOWING PERCHLOROETHYLENE OVEREXPOSURE. 
INCREASED SENSXTIVIn OF 13IE HEART TO ADRENALINE HAY BE CAUSED BY 
OVEREXPOSURE TO PERCHMROETHYLENE. 

IF BREATHING IS DIFFICULT, GIVE OXYGEN. 

EYE OR SKIN CONTACT: 

IF 

INGESTION: 
DO NOT INDUCE VOHITING. 

DO NOT AmMPT TO GIVE 

NOTES TO PHYSICIAN (INCLUDING ANTIDOTES): 

SECTION 6 * REACTIVIN DATA 

STABILITY: STABLE 

HAZARDOUS POLYMERIZATION: M U  NOT OCCUR 

INCOMPATIBIUN (MATERIALS TO AVOID): 

HAZARDOUS DECOMPOSITION PRODUCTS: 

CONDITXONS TO AVOID: 

CONDITIONS TO AVOID: NONE 

OPEN FUSES, HOT GLOWING SURFACES OR ELECTRIC ARCS 

NONE 

HYDROGEN CHLORIDE AND POSSIBLE TRACES OF PHOSGENE 

t * * 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 * * * 

FORM 6319 Rev. 3-88 Material - Safety Data Sheet 
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PPG INDUSTRIES. INC. ONE PPG PLACE PITTSBURGH. PA 15272 

@ PERCHLOROETHYLENE 10/16/90 PAGE 5 

SECTION 7 * SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IF MATERIAL IS SPILLED OR RELEASED: 
IMHEDIATELY EVACUATE THE AREA AND PROVIDE MAXIHUM VENTILBTION. 
PERSONNEL SHOULD HOVE UPWIND OF SPILL. 
RESPIRATORY AND SKIN/EYE PROTECTION (SEE SECTION 8) SHOULD BE PERHITIZD IN 
AREA. TAKE PRECAUTIONS AS NECESSARY TO PREVENT 
CONTAMINATION OF GROUND AND SURFACE WATERS. 
ADSORBENTS, SUCH AS SAWDUST OR VERMICULITE, AND SWEEP INTO CLOSED CONI'AINERS 
FOR DISPOSAL. AFTER ALL VISIBLE TRACES, INCLUDING IGNITABLE VAPORS, HAVE 
BEEN REMOVED, THOROUGHLY WET VACWN THE AREA. IF 
AREA OF SPILL IS POROUS, REMOVE AS MUCH EARTH AND GRAVEL, EX. AS NECESSARY 
AND PLACE IN CLOSED CONTAINERS FOR DISPOSAL. 

CONTAXINATED SAWDUST,VERMICULITE,SOIL OR POROUS SURFACE MlST BE DISPOSED OF 
IN A PERHI'ITED HAZARDOUS WASTE MANAGEMENT FACILITY. RECOVERED LIQUIDS MAY BE 
REPROCESSED OR INCINERATED OR MIST BE TREATED IN A PEMITIZD HAZARDOUS VASTE 
MANAGEMENT FACILITY. CARE MUST BE TAKEN WHEN USING OR DISPOSING OF CHEMICAL 
HATERIALS AND/OR THEIR CONTAINERS TO PREVENT ENVIRONMENTAL CONTAMINATION. 
IT IS YOUR DUTY TU DISPOSE OF THE CHEMICAL MATERIALS AND/OR THEIR CONTAINERS 
IN ACCORDANCE WITH THE CLEAN AIR ACT, THE CLEAN WATER A C T ,  THE RESOURCE 
CONSERVATION AND RECOVERY A C T ,  AS WELL A S  ANY OTHER RELEVANT FEDERAL, STATE, 
OR LOCAL LAWS/REGULATIONS REGARDING DISPOSAL. 

UNPROTECTED 
ONLY PERSONNEL EQUIPPED WITH PROPER 

D I K E  AREA TO CONTAIN SPILL. 
RECOVER SPILLED MATERIAL 0s 

DO NOT FLUSH TO SEWER. 

WASTE DISPOSAL METHOD: 

SECTION 8 * SPECIAL PROTECTION INFORMATION 
RESPIRATORY PROTECTION: 

USE A HALF OR FULL FACEPIECE ORGANIC VAPOR CHEMICAL CARTRIDGE OR CANISTER 
RESPIRATOR WHEN CONCENTRATIONS EXCEED PERMISSIBLE LIMITS. 
CONTAINED BREATHING APPARATUS (SCBA) OR FULL FACEPIECE AIRLINE RESPIRATOR 
WITH AUXILIARY SCBA OPERATED IN THE PRESSURE DEElAND MODE FOR EffERGESCIES 
AND FOR ALL WORK PERFORMED IN STORAGE VESSELS, POORLY VENTILATED ROOXS, AND 
OTHER CONFINED AREAS. RESPIRATORS MUST BE APPROVED BY NIOSH OR MSHA. ?HE 
RESPIRATOR USE LIMITATIONS MADE BY NIOSH/MSHA AND BY THE MANUFACTURER N S T  
BE OBSERVED. 
29 CFR 1910.134. 

USE LOCAL EXHAUST OR DILUTION VENTILATION AS APPROPRIATE TO CONTROL 

USE SELF- 

RESPIRATORY PROTECTION PROGRAMS HUST BE IN ACCORDANCE WITH 

VENTILATION(P/PE) : 

,EXPOSURES TO BELOW PERMISSIBLE LIMITS. 

* * 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 * Ir * e 
FORU 6372 nor. 3-88 Material Safety Data Sheet 
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EYE PROTECTION: 

GLOVES: 
SPLASHPROOF GOGGLES 

VITON( R) , SILVER SHIELD( R). 
FOR LIHITED SERVICE ONLY: NITRILE AND 

OTHER PROTECTIVE EQUIPMENT: 
POLYVINYL ALCOHOL (DEGRADES IN WATER). 

BOOTS, BPRONS, OR CHEMICAL SUITS SHOULD BE USED WHEN NECESSARY TO PREVENT 
SKIN CONTACT. 
IN ACCORDANCE WITH 29 CFR 1910.132 BND 29 CFR 1910.133. 

PERSONAL PROTECTIVE CLOTHING AND USE OF EQUIPXENT MUST BE 

SECTION 9 * SPECIAL PRECAUTIONS 

PRECAUTIONS TO BE TAKEN WRING HANDUNG AM) STORING: 
* CANCER INFORMATION: 
* DO NOT USE IN POORLY VENTILATED OR CONFINED SPACES WITHOUT PROPER 
* PERCHLOROETHYLENE VAPORS ARE HEAVIER THAN AIR AND WILL COUECT IN LOW 

* KEEP CONTAINER CLOSED WHEN NOT IN USE. 
* STORE ONLY IN CLOSED, PROPERLY LABELED CONTAINERS. 
* THIS MATERIAL OR ITS VAPORS WHEN IN CONTACT WITH FLBPIES, HOT GLOWING 

HAS CAUSED CANCER IN CERTAIN LABORATORY ANIULS, 
* 

OF QUESTIONABLE RELEVANCE TO HlMBNS. 

RESPIRATORY PROTECTION (SEE SECTION 8). 

AREAS. 

SURFACES OR ELECTRIC ARCS CAN DECONPOSE TO FORM HYDROGEN CHLORIDE GAS 
AND TRACES OF PHOSGENE. 

PROCEDURES MUST BE CAREFULLY MONITORED TO AVOID SPILLS OR LEAKS. 
SPILL OR LEAK HAS THE POTENTIAL TO CAUSE UNDERGROUND WATER CONTAMINATION 
WHICH MAY, IF SUFFICIENTLY SEVERE, RENDER A DRINKING WATER SOURCE UNFIT 
FOR HlMAN CONSUMPTION. 
CORRECTED. 

SUFFICIEhT QUANTITY OR THE RESULTANT MIXTURE HAY HAVE A FLASHPOINT LOWER 
THAN THE FLAMMABLE COMPONENT. 

* DO NOT USE CUTTING OR WELDING TORCHES ON DRUMS THAT CONTAINED PERCHLORO- 
ETHYLENE UNLESS PROPERLY PURGED AND CLEAK3. 

* AVOID CONTAMINATION OF WATER SUPPLIES. HANDLING, STOPAGE AND USE 
ANY 

CONTAYINATION THAT DOES OCCUR CANNOT BE EASILY 

* A CHLORINATED SOLVENT USED AS A FLASKPOINT SUPPRESSANT MUST BE ADDED IN 

OTHER PRECAUTIONS: 
* DO NOT BREATHE VAPORS. HIGH VAPOR CONCENl'RATIONS CAN CAUSE DIZZINESS, 
UNCONSCIOUSNESS, POSSIBLE CENTRAL NERVOUS SYSTEM DAHAGE OR DEATH. 
TERM OVEREXPOSURE MAY CAUSE LIVER/KIDNEY INJURY. 

LIMIT EMPLOYEE EXPOSURE TO PERCXLOROETHYLENE BELOW PERMISSIBLE EXPOE 

I'UG- 

* USE ONLY WITH ADEQUATE VENTILCION. VENTILATION MUST BE SUFFICIENT 
5 

* * 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 * * 

FORM 6372 ROW. 3-88 Material Safety Data Sheet 
000520 
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LIMITS. OBSERVANCE OF LOWER LIMITS (OUI'LINED IN SECTIOK 5) IS ADVISABLE. 
* AVOID CONTACT WITH EYES. WILL CAUSE IRRITATIOK AND PAIN. 
* AVOID PROLONGED OR REPEATED CONTACT WITH SKIX. 
* DO NOT SWALLOW. 
* DO NOT EAT, DRINK, OR SMOKE IN WORK AREA. 

TSCA - PERCHLOROETHYLENE IS LISTED ON THE TSCA INVENTORY UNDER CAS 
NO. 127-1804. 

MAY CAUSE IRRITATION OR 
DERMATITIS. 

SWALLOWING HAY CAUSE INJURY OR DEATH. 

COIUIMENTS: 

SARA TITLE XI1 - A) 311/312 CATEGORIES - ACITIZ, CHRONIC, E) L1S"F.D XN 
SECTION 313 UNDER TETRACHLOROETHY~, C) NOT LISTED AS AN "EXTREMELY 
HAZARDOUS SUBSTANCE" IN SECTION 302. 

CERCLA - LISTED IN TABU 302.4 OF 40 CFR PART 302 AS A HBZBRDOUS SUBSTANCE 
WITH A REPORTABLE QUANTITY OF 100 POUNDS. 
WHICH EXCEED THE RQ HUST BE REPORTED TO THE NATIONAL RESiWNSE CENER, 
800-424-6802. 

RELEASES TO AIR, LAND OR WATER 

RCRA - WASTE PERCHLOROETHYLENE AND CONTAMINATED SOILS/tlATERIALS FROM 
SPILL CLEAN-UP ARE U210 HAZARDOUS WASTE AS PER 40 CFR 261.33 AND NUST BE 
DISPOSED OF ACCORDINGLY LNDER RCRA. 
FOR TRIPLE RINSING REQUIREMENTS FOR E H P n  DRUnS. 

SEE 40 CFR 261.33(C) AND 261.7(8)(3) 

CALIFORNIA PROP. 65 - THIS PRODUCT IS A CHEMICAL KNOWN TO THE STATE OF' 
CALIFORNIA TO CAUSE CANCER. 

NEW JERSEY RIGHT-TO-KNOW - GREATER T U N  99% PURE, NO COWONENT INFORMATXON 
REQUIRED. 

CANADA k'HMIS - SENSITIZATION TO PRODL'CT: NOhZ K N O W ;  B) REPRODUCTIVE 
TOXICITY: NONE KNOWN; C) ODOR THRESHOLD: APPROXIMATELY 50 PPM; D) 
PRODUCT USE: DRY CLEANING SOLVENT, E) REQUIRES POISON SYllBOL (CLASS 
D. 1), PLUS ST. ANDREW'S CROSS. 

R. KENNETH LEE 
MANAGER, PRODUCT SAFETY 

0 * .* Ir 24-HOUR EMERGENCY ASSISTANCE: (304) 843-1300 * * 

FORU 6372 Rev 3-81 Material Safety Data Sheet 
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ATTACHMENT F 
WORK AREA MAP 
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Drumned Waste Material 
Project-Specif i c  Sarnpl ing and Analysis Plan 

Number: 93-660A 
Date: 11-30-93 
Page 1 of 4 

A. Iden t i fy ins  Information 

1) Projec t  Name: FEMP Liquid Waste Management 
2) Plan No.: 93-660A 
3) Uaterial Description/Uatrix Code(s): Solvents  (H323) 
4)  Number of Drums i n  Sub-Waste Stream: 2271 
5) Material Type: Various 
6) Source Code: Various 
7) Uaterial Evaluation Fom t: Various 
8 )  Sampling Location for Drums: Plant 4 
9) Process Knowledge: Sludges, solvents, and o i l s  ( Igni tab le  and 
Combustible l iquid Mixed Wastes) cu r ren t ly  contained i n  drums t o  be 
consol idated in to  s torage  tanks.  Once accepted f o r  d i sposa l ,  will be 
shipped t o  the TSCA Incinerator f a c i l i t y  located i n  Oak Ridge, Tennessee. 

6. Sampl inq Information 

1) General: Samples taken will be contained i n  g l a s s  o r  polyethylene 
jars w i t h  teflon l i n e d  l i d s .  

2 )  Preservation Method: See Analytical  Requirements i n  Section C. 
3 )  Holding limes: See Preserva t ive  and Holding lime Guidelines i n  

Section 6. Holding times and sample volume/container requirements f o r  
media-specific analyses  no t  l i s t e d  i n  t h e  SCQ are provided by the FEMP 
laboratory f a c i l i t y .  

4) Sample Technique: COLIWASA 
5) Number of  Drles t o  be Sampled and Analyzed: 14, see page 2. 
6 )  Composite Samples: No 
7)  Visual Inspection t o  be Performed?: No 
8) Fie ld  Contact: Camila Wehrfritz, ext. 9306 
9 )  Send Results to: Chris Wernert, ext. 8927, MS 65 
10) Charge No./Project Planager: 8ADD4 / Robert Schul ten,  ext. 9430 
11) Required QA/QC Samples: 

Fie ld  QC - -  Yes No Notes 
T r i p  Blank - X no v o l a t i l e  organic samples 
F ie ld  Blank - 2- I per  20 samples or 1 per  sampling event 
Equipment Rinsate - -X- 1 per 20 samples or  1 per  sampling event 
Dupl i c a t e  - -X- 1 per 20 samples or 1 per  sampling event 
Container Blank - -X- ana ly t i ca l  da ta  suppl ied by suppl ier  
Preserv.  B1 ank - -X- - -  assay da ta  supplied by supp l i e r  

Laboratory QC 

Laboratory QC sample type  and frequency requirements are provided i n  
Appendix G of  the  SCQ. 

, Jd35 

000237 



Drumned Waste Mater1 a1 
Project-Specific Sampling and Analysis Plan 

Number: 93-660A 
Date: 11-30-93 
Page 2 of 4 

LISTED COMBUSTIBLES 1 A 

Sampl ins Information 

Start with Sample Number 93-660A-1 for the first drum sample, then number 
consecutively until sampling is completed. Sample a portion of each drum 
that makes up the composite. 

Sample MEF 
Number Number 

93-660A-1 10010 
93-660A-2 ” 

93-660A-3 ” 

93-660A-4 
93-66OA-5 I” 

93-660A-6 10004 e 
93-660A-7 10027 

Sample MEF 
Number Number 

93-660A-8 10010 
93-660A-9 
93-660A-10 ” 

93-66OA- 1 1 ’ ’ 
93-660A- 12 ’ a 

93-660A-13 10004 

93-660A-14 10027 

Inv. 
Number 

N O 1  792 
IV01793 
IV02024 
IV02385 
IV02409 

IV00818 

IV01037 

Inv. 
Number 

IV01816 
IV01870 
IV01913 
IV02004 
IV02391 

. IV00806 

IV02558 

Lot 
Number 

H093-655-0039-0312 
H093-655-0039-03 12 
H093-655-0039-0303 
X500-655-H039-0296 
X888-655-0039-0301 

X500-735-0013-0287 

R020-600-P015-7318 

Lot 
Number 

D690-655-D039-0314 
H093-655-0039-0308 
H093-655-D039-0307 
H093-655-D039-0302 
X500-65 5-HO3 9-02 98 

R095-735-V013-0306 

R020-600-P015-7306 

Drum 
Number 

1 
2 
10 
2 
7 

7 

10 

Drum 
Number 

14 
8 
11 
5 
5 

1 

1 

&U&/ /2 -J- ~3 
Authorized Sign&ture/Date 



Drumaed Waste Uaterial 
Project-Specific Sampling and Analysis Plan 

Number: 93-660A 
Date: 12-2-93 
Page 3 o f  4 

C. Analytical Requirements 

In order to satisfy waste characterization requirements the following 
analyses may be performed: 

Sampler (1 through 5)  
Commingling Waste 

(ASTM 5058, Method A) 
ASL B 

SanQle (61 
Comningling Waste 

(ASTM 50%. Method A) 
ASL B 

s a d e  (7) 
Conrrringling Waste 

(ASTM 5058, Method A) 
ASL B 

Samples (8 through 121 
C h n g t i n g  Waste 

(ASTM 5058, Method A) 
ASL B 

Smple (13) 
Comnringling Waste 

(ASTM 5058, Method A) 
ASL B 

Sample (14) 
Conmingling Waste 

(ASTM 5058, Method A) 
ASL 0 

poOPass,Fail I (1) x roml 
glass uid 

(1) x 4oml P00Pass.Fil 
glass vid 

(1) x 802. P00/Pasr,Fal 
das. nc 

(11 x 4oml poO/Pass,Fail 
dass vial 

(1) x 4oml POO/Pass,Fail 
glass vid 

I 

Description of m a t d  (Color, appearance, consistency, etc.) 

\ L U L L  I z l J s 3 ,  
r ized Signature/Date Approved/Date 

0 0023 9 
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F .  

G. 

Orumned Waste Hateri a1 
Project-Specific Sampling and Analysis Plan 

Number: 93-66011 
Date: 11-30-93 
Page 4 of 4 

Sub-Waste Stream Description 

The sub-waste stream consists of 2271 drums i n  multiple l o t s .  The sub- 
waste stream is also covered under multiple MEFs. This material is 
sludges, solvents, and o i l s  (Ignitable and Combustible Liquid Mixed 
Wastes) currently contained i n  drums t o  be consolidated into storage 
tanks .  Once accepted f o r  disposal ,  will be shipped t o  the TSCA 
Incinerator f a c i l i t y  located i n  Oak Ridge, Tennessee. 

Safety Concerns 

See SOP 20-C-805, Sections 6 . 0  t o  6.14 for  Health and Safety 
requirements. Contact' IH and Fire & Safety for additional 
requirements. 

Representative Sampl ing Procedure 

Fourteen drums are l i s t e d  on page 2 of t h i s  form. If visual 
inspection indicates that  t he  material has free liquid or is  
completely dry, then a P.F.L.T is  not necessary. Record pertinent 
information in the Field Log Book for  each drum sampled as specified 
i n  SOP 20-C-805, Section 7.2.13.  

Preservative and Holding Time Guide1 ines 

In accordance w i t h  the Sitewide CERCLA Quality Assurance Project Plan 
(SCQ) - Volume 11, Appendix A, Table 6-1 "Sample Container and 
Preservation Requirements," sample holding times are as follows: 7 days 
fo r  Total\TCLP Semi-VOAs/Pesticides/Herbicides (low t o  medium 
concentration l i q u i d s  and QC samples) and Total VOAs (non-acidified low t o  
medium concentration l iquids  o r  QC samples); 14 days for Total/TCLP YOAs 
(sol ids  and acidified low-medium concentration liquids or QC samples), and 
Total/TCLP Semi-VOAs/Pesticides/Herbicides; 28 days for  flashpoint 
analyses; and 180 days fo r  Total/TCLP Metals (except Hg, which i s  28 
days), Total Uranium, Isotopic Uranium, Total Thorium, and Isotopic 
Thorium. For concentrated wastes, the following holding times are 
applicable: 28 days for flashpoint analyses; and 180 days for  Total VOAs, 
Total Semi-VOAs/Pest i c i  des/Herbi cides, and Total Metal s .  

T h i s  form must be dated and signed by an authorized individual. 
I f  this Sub-Waste Stream is sampled and analyzed according t o  the information on 
this form, the resu l t s  generated will be i n  agreement with the sampling and 
analysis requirements of NVO-325 (Rev. l ) ,  Nevada Test S i te  Defense Yaste 
Acceptance Criteria,  Cert i f icat ion,  and Transfer Requirements; and the Fernald 
Environmental Management Project (FEMP) Sitewide CERCLA Quality Assurance Project 

aA4-l /&'I3 
pproved/Date 
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Calculations for ASTM Commingling Method 

HEF # 10004 : Approx. w t .  7,6631bs 
HEF # 10010 : Approx. ut. = 159,2751bs 
MEF # 10027 : Approx. w t .  = 5,5111bs 

Convert t o  g a l l o n s ,  us ing  a dens i ty  of 8.341bs/gal.  

MEF # 10004 : 
HEF # 10010 : 
MEF # 10027 : 

Approx. g a l .  = 918.8ga1 
Approx. g a l .  = 19,097.7gal 
Approx. g a l .  = 660.89al 

V(lool0) = ~ ( 1 A )  (918.8ga1/19,097.7gal) 

150ml = 20.78 V(lWo4) 

V( looo4)  = 7.22m1 

Final Volumes (first two MEFs): 
V(looob) = 7.2ml 
V(roolo) = 150ml 

WEF # 10010 & 10004 : 

157.2m1 = Vc,ooz7) (20,016.5gal/660.8gal) 

V(10027) = 5.19ml 

Final Volumes ( a l l  t h r e e  MEFs): 

Approx. g a l .  = 20,016.5gal 

'( IOOOb) & V ~ l o o l o ) =  157.2m1 
V(10027) = 5*2ml 



\ 

w a n t  i ty Sample # 

B 9 3 - 660A- 1 

A 93-660A-6 

6 8 1 3  

MEF # Volume 

10,010 l50ml 

10,004 7.2ml 

ASTM Method 5058 
Test Method A - CosmPingled Warrte Compatibility 

Quantity 

B(A6rB above) 
A 

LISTKD COMBUSTIBLES U 

Sample # MEF # Volume 

93-660A-1  & 6 10,010&10,004 1 5 7 . 2 d  

. 93-660A-7 10,027 5.2ml 

Place the volume amount of "Bn into the 500ml beaker. Then place 
the volume amount of "An into the same 500ml beaker. Follow the 
procedure as specified in ASTM Method 5058. 

B(A&B above) 
A 

93-660A-2 & 6 10,010&10,004 157.2ml 

93 - 660A- 7 10 ,027 5.2ml 

Quantity Sample # 

Testt2 

_. 

MEF # Volume 

Quantity Sample # 

B 9 3 - 660A- 3 

A 93 - 660A- 6 

MEF # Volume 

10,010 lS0ml 

10,004 7.2ml 

I Quantity Sample # MEF # Volume 

B(A&B above) 93-660A-3 & 6 10,010&10,004 157.2ml 

II A 93-660A-7 10,027 5.2ml 



7 

Quantity Sample # MEF # Volume 

B 93-660A-4 10 ,010 l50ml  

A 93-660A-6 10,004 7.2ml 
c 

-. ASTM Method 5058 
Ta8t Hetbod A - Conmingled Waete C-atibility  

Quantity 

B(A&.B above) 

A 

LISTED C-USTIBLBS U 

Sample # MBF # Volume r 
I 

93-660A-4 & 6 10,010&10,004 157.2ml 

93 - 660A- 7 10,027 5.2ml 

want ity 

B 
A 

Sample # MEF # Volume 

93-660A-5 10 ,010  l50ml 

93 - 660A- 6 10,004 7.2ml 
4 

Test#5 
C i 

B ( A a  above) 

A 

93-660A-5 & 6 10,010&10,004 157.2ml 

93-660A-7 10,027 5.2ml 

Quantity 1 Sample # I - MET # I Volume I 

Quantity Sample # MEZ # 

B 93-66OA-8 10,010 

A 93-660A-13 10 ,004  

Volume 

15oml 

7.2ml 

Quantity 

B(A&B above) 

A 

Sample #I MEF # Volume 

93-660A-8 & 1 3  10,010&10,004 157.2m1 

93 - 660A- 14 10,027 5.2ml 

. ,  

000243 
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Test Method A - Eh.l..ingled Waste Coaupatibility 

Quantity 

B(A&B above) 

A 

LIS= COMBUSTIBLES lA 

Sample # MEF # Volume 

93-660A-9 & 1 3  10,010&10,004 157.2ml 

93-660A-14 10 , 027 5.2ml 

I. 

Quantity Sample # MEF # Volume 

B 93-660A-10 10,010 l 5 0 m l  
I 

A 93-660A-13 10,004 7.2ml 

000244 

Quantity 

B(A&B above) 

A 

Sample # MEF # Volume 

93-660A-10 & 10,010&10,004 157.2ml 

93 - 660A- 14 1 0 , 0 2 7  5.2ml 

13 . 

B 

A 

93-660A-11 10,010 l 5 0 m l  

93-660A-13 10,004 7.2ml 



.. 

Quantity Sample # MEF # Volume 

B 93-660A-12 10,010 150ml 

A 93-660A-13 10,004 7.2ml 
* 

6883 

Quantity I Sample # MEF # 

B(A&B above) 1 93-660A-12 & 10,010&10,004 

ASIM Metbod 5058 
Teat Method A - Commingled Waate Compatibility 

Volume 

157.2ml 

LIS= COMBUSTIBLES lA 

I 1 3  I I 
i 

A I 93-660A-14 I 10,027 I 5 :2ml R 
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Druamed Waste Naterial 
Project-Specific Saw1 ing and Analysis Plan 

Number: 93-660B 
Date: 11-30-93 
Page 1 of 4 

A .  Identi fyi nq Information 

1) Project Name: FEHP Liquid Waste Management 
2 )  Plan No. : 93-6606 
3) Material Oescriptlon/Hatrix Code(s): Solvents (023)  
4 )  Number of Drums In  Sub-Waste Stream: 2271 
5)  Material Type: Various 
6)  Source Code: Various 
7) Material Evaluation Form t :  Various 
8) Sampling Location for Drums: Plant 4 
9) Process Knowledge: Sludges, solvents, and o i l s  (Ignitable and 
Combustible Liquid Hixed Wastes) currently contained i n  drums to  be 
consolidated into storage tanks .  Once accepted for disposal, will be 
shipped t o  the TSCA Incinerator f a c i l i t y  located i n  Oak Ridge, Tennessee. 

B. Sampl ins Information 

1) General: Samples taken will be contained i n  glass or  polyethylene 
jars w i t h  teflon lined l ids .  

2 )  Preservation Nethod: See Analytical Requirements i n  Sect ion C.  
3) Holding Times: See Preservative and Holding Time Guidelines i n  

Section G. Holding times and sample volume/container requirements for 
media-specific analyses not  l i s t e d  i n  the SCQ are provided by the FEHP 
1 aboratory faci  1 i ty. 

4)  Sample Technique: COLIWASA 
5) Number of Drums t o  be Sampled and Analyzed: 20, see page 2. 
6) Composite Samples: No 
7) Visual Inspection t o  be Performed?: No 
8) Field Contact: Camila Werhfritz, ext. 9306 
9) Send Results to: Chris Wernert, ext. 8927, MS 65 
10) Charge No./Project Hanager: 8ADD4 / Robert Schulten, ext. 9430 
11) Required QA/QC Samples: 

Field QC - -  Yes No Notes 
T r i p  Blank - X no vo la t i l e  organic samples 
Field Blank - 3- 1 per 20 samples o r  1 per sampling event 
Equipment Rinsate - 3- 1 per 20 samples o r  1 per sampl ing event 
Duplicate - 3- 1 per 20 saw1 es o r  1 per sampl ing event 
Container B1 ank - -X- analyt ical  data supplied by supplier 
Preserv. B1 ank - -X- - -  assay data suppl ied  by supplier 

Laboratory QC 

Laboratory QC sample type and frequency requirements are  provided i n  

Authorized Sighature/Date 

0 002 4 6 
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Drumned Waste Material 
Project-Specific Sampling and Analysis P l a n  

Number: 93-6608 
Date: 11-30-93 
Page 2 o f  4 

LISTED IGNITABLES 1 A 

Sampl i n q  Information 

S t a r t  w i t h  Sample Number 93-6608-1 f o r  the f i r s t  drum sample, then number 
consecutively u n t i l  sampling i s  completed. Sample a portion of each drum 
t h a t  makes up the composite. 

Sample MEF Inv. l o t  Drum 
Number Number Number Number Number 

93-6608-1 
93-6608-2 
93-660B-3 . 
93-6608-4 
93-6608-5 
93-660B-6 
93-6608-7 

93-660B-11 
93-660B-12 
93-6606-13 
93-6608-14 
93-6608-15 
93-6608-16 
93-6606-17 
93-6608-18 
93-660B-19 
93-660B-20 

IV0219 1 
IV02616 
IV02667 
IV02902 
IV02969 
IV02248 
IV02621 
IV02733 
IV02804 
I V0290 1 
IV06205 
IV06313 
IV06403 
IV07786 
11113974 
IV03906 
IV04298 
IV06644 
IV13598 
IV13975 

R095-YAQ-VO13-PPTS 
R095-YAQ-VO13-PPT5 
R095-YAQ-VO13-PPT5 
RO95-YAQ-VO13-PPT6 
R09 5- Y AQ-VO 1 3 - PPT6 
R095-YAQ-VO13-PPTS 
R095-YAQ-VO13-PPTS 
RO95-YAQ-VO 13- PPTS 
R095-YAQ-VO13-PPTS 
RO95-YAQ-VO13-PPT6 
R070-733-P013-0341 
R070-733-P013-0344 
R070-733-P013-0346 
R070-733-P013-0363 
R070-733-P013-0372 
R070- 733-PO13-0336 
R070-733-P013-0338 
R070-733-P013-0351 
R050-721-POOl-W326 
R070-733-P013-0372 

5 
60 
83 
29 
93 
38 
65 
109 
134 
10 
6 
3 
1 
5 
5 
6 
3 
3 
42 
6 

$& u t  o r ize  LL&y-[ao ign ure/ a t e  
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Drumned Waste Mater ia l  
Pro jec t -Spec i f ic  Sampling and Analysis Plan 

Number: 93-6608 
Date: 12-2-93 
Page 3 o f  4 

C .  A n a l y t i c a l  Requirements 

I n  order t o  s a t i s f y  waste c h a r a c t e r i z a t i o n  requirements the following 
analyses may be performed: 

Anefysi R e q q u t d  
(Aruly.L cod.) 

ABL *-&watM 
VOA - V U  aplb 
8VOA I S a d - V W  agh Lvl+li. 
u.n - UIJm. tharL.r, 
PfLT- P 3 n R r w T r  

1 Sample8 (1 through 10) 

' (ASTM 5058, Method A) 
Commingling Waste 

ASL 0 

!%mples (1 1 through 20) 
Commingling Werte 

(ASTM 5058, Method A) 
ASL B 

Description of meterial (Color, appearance, consistency. etc.) 

.- . 
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Drumned Uaste Material 
Project-Specific Sampling and Analysis Plan 

Number: 93-660B 
Date: 11-30-93 
Page 4 of 4 

Sub-Waste Stream Description 

The sub-waste stream consists of 2271 drums in multiple lots.  The sub- 
waste stream is  a l so  covered under multiple MEFs. This material i s  
sludges, solvents, and o i l s  (Ignitable and Combustible Liquid Wixed 
Wastes) currently contained in drums t o  be consolidated i n t o  storage 
tanks. Once accepted for disposal, will be shipped to  the TSCA 
Incinerator f a c i l i t y  located i n  Oak Ridge, Tennessee. 

Safety Concerns 

See SOP 20-C-805, Sections 6.0 t o  6.14 for Health and Safety 
requirements. Contact IH and Fire & Safety for  additional 
requi rements. 

Representative Sampl ing  Procedure 

Twenty drums are  l i s t e d  on page 2 of this form. If visual 
inspection indicates t h a t  the material has f ree  liquid or i s  
completely dry, t h e n  a P.F.L.T i s  goJ necessary. Record pertinent 
information i n  the F i e l d  Log Book for each drum sampled as specified 
i n  SOP 20-C-805, Section 7.2.13. 

Preservative and Holding Time Guide1 ines 

In accordance w i t h  the  S i  tewide CERCLA Qual i ty Assurance Project P1 an 
(SCQ) - Volume 11, Appendix A, Table 6-1 "Sample Container and 
Preservation Requirements," sample holding times are  as follows: 7 days 
for Tota\\TCLP Semi-VOAs/Pesticides/Herbicides (low t o  medium 
concentration l iqu ids  and QC samples) and Total VOAs (non-acidified low t o  
medium concentration l iquids or QC samples); 14 days for Total/TCLP VOAs 
(sol ids and ac id i f ied  low-medium concentration l iquids or  QC samples), and 
Total/TCLP Semi-VOAs/Pesticides/Herbicides; 28 days for flashpoint 
analyses; and 180 days fo r  Total/TCLP Metals (except Hg, which i s  28 
days), Total Uranium, Isotopic Uranium, Total Thorium, and Isotopic 
Thorium. For concentrated wastes, the following holding times are 
applicable: 28 days fo r  flashpoint analyses; and 180 days for Total VOAs, 
Total Semi-VOAs/Pesticides/Herbicides, and Total Metals. 

T h i s  form must be dated and signed by an authorized individual. 
I f  this Sub-Waste Stream is sampled and analyzed according t o  the information on 
this  form, the r e su l t s  generated will be i n  agreement w i t h  the sampling and 
analysis requirements of  NVO-325 (Rev. l), Nevada Test S i te  Defense Waste 
Acceptance Cri ter ia ,  Cert i f icat ion,  and Transfer Requirements; and the Fernald 
Environmental Management Project (FEMP) Si  tewide CERCLA Qual i t y  Assurance Project 

/2 -/- 9 ' a&L I 41 z 53 
'lan '( A u t  orize Signatu e/Date k d  Approve /Date 



0 Calculations for ASTM Commingling Method 

MEF # 20003 : Approx. u t .  = 125,1421 bs 
MEF # 426 : Approx. u t .  = 4,9501bs 

Convert t o  gal lons ,  by using a density of 8 .341bs/gal .  

MEF # 20003 : 
MEF # 426 : Approx. g a l .  = 593.5gal 

Approx. g a l .  = 15,005gal 

S e t  V(20003) = 1501111 

1501111 = 25.28 * v(426)  

V(42s)  = 5.9ml 

Final Volumes: 

V(4zs) = 5.91111 
(2O003) = 



.. 

Quantity Sample # MEF # 

B 93 - 660B- 3 20,003 

A 93-660B-13 426 

.- 

Volume 

l50ml 

5.9ml 

. 6 8 1 3  

ASTM Method 5058 
Teat Method A - Cammingled Ua8te Coaqatibility 

LISTED IGNITABLBS U 

Place the volume amount of rBm into the 500ml beaker. Then place 
the volume amount of "An into the same 500ml beaker. Follow the 
procedure as specified i n  ASTM Method 5 0 5 8 .  

Test#l 

Tee t#2 

Quantity Sample # MEF # I Volume 
? 

l50ml B 93-660B-4 

A 93-660B-14 426 5.9ml 
1 J 

Testa5 

I 20,003 

.. . 

000251 
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~ - 

Quantity Sample # 

B 93 - 660B- 6 
A 93-660B-16 

ASI'M Method 5058 
Teat Method A - Commingled Waste Campatiblllty 

MEF # Volume 

20,003 15 Oml 

426 5.9ml 

LISTXD IGNITABLBS U 

r 

Quantity Sample # MEP # Volume 

B 93 - 660B- 7 20,003 150ml 

A 93-660B-17 426 5.9d 

TestlC 

Quantity Sample # MEF # 

B 93 - 660B- 8 20,003 

A 93-660B-18 426 

Volume 

15 O m l  

5.9ml 

Quantity Sample # 

B 93-660B-9 

A 93-660B-19 

MEP 44 Volume 

20,003 l50ml 

426 5.9ml 

Volume 

B 93-660B-10 20,003 150ml 

A 93-660B-20 426 5.9ml 

I 
Quantity Sample # MEF # 

1 



Drumned Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 93-660C 
Date: 11-29-93 
Page 1 of 5 

A.  Identifyinq Information 

1) Project Hame: FEMP Liquid Waste Hanagement 
2) Plan No.: 93-660C 
3)  Material Description/Matrix Code(s): Solvents (M323) 
4) Number of Drms i n  Sub-waste Stream: 2271 
5) Haterial Type: Various 
6) Source Code: Various 
7) Raterial Evaluation Form 1: Various 
8) Sampling Lkat ion  for Drums: Plant 4 
9) Process Know1 edge: S1 udges , sol vents, and o i  1 s (Igni tab1 e and 
Combustible l iquid Mixed Yastes) currently contained in drms t o  be 
consolidated into storage tanks. Once accepted for disposal, will be 
shipped t o  the TSCA Incinerator f ac i l i t y  located i n  Oak Ridge, Tennessee. 

6. Samplinq Information 

1) General: Samples taken will be contained i n  glass  or  polyethylene 
jars w i t h  tef lon lined l ids.  

2) Preservation Ilethod: See Analytical Requirements in Section C. 
3) Holding limes: See Preservative and Holding Time Guidelines i n  

Section G. Holding times and sample volume/container requirements for 
media-specific analyses not l i s ted  i n  the SCQ are  provided by the FEHP 
laboratory f a c i l i t y .  

4) Sample Technique: COLIWASA/Scissors 
5) Number o f  Drms t o  be Sampled and Analyzed: see page 2. 
6 )  Composite Samples: Yes, see page 2. 
7) Visual Inspection t o  be Performed?: No 
8) Field Contact: Camila Werhfritt, ext. 9306 
9) Send Results to: Chris Wernert, ext. 8927, MS 65 
10) Charge No./Project Ranager: 8ADD4 / Robert Schulten, ext. 9430 
11) Required QA/QC Samples: 

Field QC 
Tr ip  Blank 

- Yes 

F i d d  Blank 
Equipment Rinsate 
Duplicate 
Container B1 ank 
Preserv . B1 ank 

NO 
X 

-X- 
-X- 
-X- 
-X- 
-X- - -  

Notes 
no volati le organic samples 
1 per 20 samples o r  1 per sampling event 
1 per 20 samples o r  I per sampling event 
1 per 20 samples o r  1 per sampling event 
analytical data  supplied by supplier 
assay data supplied by supplier 

Laboratory QC 

laboratory QC sample type and frequency requirements are provided i n  
Appendix G of the SCQ. 



Drusmed Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 93-660C 
Date: 11-29-93 
Page 2 of 5 

LISTED COMBUSTIBLES 1 B 

Sampl i n q  Information 

S t a r t  with Sample Number 93-66OC-1 for  the first drum sample, then number 
consecutively u n t i l  sampling i s  completed. Sample a port ion of each drum 
t h a t  makes up the composite. 

Sample 
Number 

93-66OC- 1 
93-66OC-2 
93-66OC-3 
93-66OC-4 
93-66OC-5 
93-66OC-6 
93-66OC-7 
93-66OC-8 
93-66OC-9 

93-66OC-11 
93-66OC-12 
93-66OC-13 
93-66OC-14 
93-66OC-15 
93-66OC-16 
93-66OC- 17 
93-66OC- 18 
93-66OC-19 
93-66OC-20 
93-66OC-21 
93-66OC-22 
93-66OC-23 
93-66OC- 24 
93-66OC-25 
93-66OC-26 
93-66OC-27 
93-66OC-28 
93-66OC-29 
93-66OC-30 
93-66OC-3 1 
93-66OC-32 
93-66OC-33 
93-66OC-34 

93-66OC-10 

93-66OC-35 

MEF 
Number 

30034 
60085 
60070 
60084 
388 
60080 
60328 
60078 
60051 
20021 
60342 
60087 
60069 
10028 
10029 
60115 
60079 
20031 
20028 

60062 
60063 
60072 
60081 
742 
390 
60116 
60068 
10007 
60049 
60074 
402 
60075 
106 
60083 ' 

480 

Inv. 
Number 

IV00607 
IV0269 1 
IVOl706 
IV02594 
IV07729 
IV02573 
IV00639 
IV04800 
IV00024 
IV00143 
IV04618 
1v00205 
1v00112 
IV02413 
IVOOl9 1 
IV00613 
IV06398 
IV02828 
IV02104 
IV06508 
11103524 
IV02562 
IV03002 
11107969 
IV06637 
IV06823 
IV02549 
IV03735 
IVOO192 
NO0439 
1V03857 
IV06832 
IV01331 
IV06239 
IV03582 

Lot 
Number 

R095-74 1 -V015- 7306 
R095-801 -VO 15-733 1 
H093-530-D015-0299 
R095-80 1 -VO 1 5- 733 1 
R050- 739- PO1 5-0361 
R050-745-P015-7331 
0690-655-D039-6319 
R050-739-P015-0340 
R050-736- PO1 3-0306 
H093-137-0015-0299 
R050-741-P015-7339 
XO95-853-0015-0016 
H093-510-0015-0295 
SO95-800-0039-0321 
X500-921-0015-0309 
R095-74 1-VO39-7306 
R050-742-P015-7342 
R020- 100-PO1 5-7331 
R099-351-V015-0299 
R050-705-P015-0348 
R050-200- PO1 5-7331 
R095-201-V015-7317 
R020-60 1 -PO1 5-0331 
R050-747-P015-0365 
R050- 100-PO39-0350 
R020-655-P039-7353 
X884-763-VO39-0277 
R020-503-P015-0334 
X500-965-0039-0309 
R050-730-P013-0314 
R020-620-P015-0335 
R099-203-V015-0354 
0690-655-D015-03 18 
R050-739-P015-0342 
R020-769-P015-0333 

Drum 
Number 

35 
50 
2 
8 
1 
7 
2 
2 
1 
10 
2 
9 
4 
4 
1 
6 
2 
6 
9 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 '  
8 
2 
1 
1 
1 
1 



_ _  Drumned Waste Material - 
Project-Specific Sampling and Analysis Plan 

Number: 93-660C 
Date: 11-29-93 
Page 3 of 5 

Sample MEF 
Number Number 

93-66OC-36 10021 
93-66OC-37 20038 
93-66OC-38 10032 
93-66OC-39 60117 . 
93-66OC-40 60044 
93-66OC-4 1 601 12 
93-66OC-42 20055 
93-66OC-43 60065 
93-66OC-44 148 
93-66OC-45 438 
93-66OC-46 '20054 
93-66OC-47 60064 
93-66OC-48 60067 
93-66OC-49 60110 
93-66OC-50 60086 
93-66OC-51 10006 

93-66OC-53 385 
93-66OC-54 400 
93-66OC-55 397 
93-66OC-56 60073 
93-66OC-57 379 

. 93-6606-58 60066 
93-66OC-59 20045 
93-66OC-60 60111 
93-66OC-61 10035 
93-66OC-62 422 
93-66OC-63 601 13 
93-66OC-64 60076 

93-66OC-52 23 

Inv.  
Number 

I V03 6 57 
IV01337 

IV027 12 
IV02213 
IVOOO18 
NO1336 
1V01340 
IV06296 
IV06369 
I V O  169 1 
I V0630 7 
IVOl335 

I V03 736 
NO1339 
11104205 
IV07946 
11106617 
1V06809 
IV02741 
IV06522 
IV03 522 
IV00013 
IVO2652 
IV00115 
NO37 11 
1V01633 
NO1636 

rvoi652 

r voo3 75 

Lot Drum 
Number Number 

R095- 200-V03 9-0333 
R020-301-P015-7326 
R125-901-0015-0327 
R020-767-P039-7331 
R020-30 1 -PO 13-0330 
H093-530-DO39-0295 
R095-300-V015-7326 
R050-401-P015-7325 
R099-202-VO 13-0344 
R050- 137-PO1 5-0344 
H093- 530-001 3-0295 
R099-203-V015-6344 
R020-501 -PO157326 
R050-510-PO39-0320 
R095-802-V015-0334 
R050-730-P015-7326 
R099-203-V015-0338 
R050-738-P013-0365 
R020-769-POl5-0350 
R020- 768-PO 13-03 53 
R020-603-0015-0331 
R020-502-P013-0348 
R050-402-P015-0325 
5109-732-0022-0300 
R050-513-P039-7331 
R050-732-0013-0318 
R098- 7 3 3 4 0  13-0334 
R050-700-P039-0327 
R050-700-P015-0327 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
27 
6 
1 
1 
1 

. . . .  4 



Orumned Waste Material 
Project-Specific Sampling and Analysis Plan 

(1) x 240 mi. 
daw TLC 

Number: 93-660C 
Date: 12-30-93 
Page 4 of 5 

POO1paU.F.a 

C. , Analytical Requirements 

I n  order t o  sa t i s fy  waste characterization requirements the following 
analyses may be performed: 

#K)IPm,FJ I (1) x 24oml. 
dau, TLC 

(1) x 4od. 
dd, TLC 

I 

(1) x 40 mi. 
 vi^, nc 

Deocription of material (Color, appearance, consiotmcy, otc.) 

Note: - Perform analysis for concentrated waste samples. 
** - For solid matrix samples only. Prepare sample extract ,  then conduct 

Total concentration screening analyses. If Total concentrations 
exceed 20 times the TCLP regulatory value, then analyze the sample 
extract. 
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Orumned Waste Material 

Project-Specific Sampling and Analysis Plan 

Number: 93-660C 
Date: 11-29-93 
Page 5 of 5 

0. Sub-Waste Stream Description 

The sub-waste stream consis ts  of 2271 drums in multiple lo t s .  The sub- 
waste stream i s  a l so  covered under multiple M U S .  This material i s  
sludges, solvents, and o i l s  (Ignitable and Combustible Liquid Mixed 
Wastes) current ly  contained in  drums t o  be consolidated into storage 
tanks. Once accepted for disposal, will be shipped t o  the TSCA 
Incinerator f a c i l i t y  located i n  Oak Ridge, Tennessee. 

E .  Safety Concerns 

See SOP 20-C-805, Sections 6.0 t o  6.14 f o r  Health and Safety 
requirements . 

F. Representative S a p 1  ing Procedure 

Two drums are l i s t e d  on page 2 of t h i s  form. I f  visual  inspection 
indicates t ha t  the material has f ree  l iquid o r  i s  completely dry, 
then a P.F.L.7 is  not necessary. Record pertinent information i n  
the Field log Book f o r  each drum sampled as specif ied i n  SOP 20-C- 
805, Section- 7.2.13. 

Preservative and Holding Time Guide1 ines G. 

In accordance w i t h  the Sitewide CERCLA Quality Assurance Project Plan 
(SCQ) - Volume 11, Appendix A, Table 6-1 ’Sample Container and 
Preservation Requirements,’ sample holding times a r e  as follows: 7 days 
f o r  Total\TCLP Semi-VOAs/Pesticides/Herbicides (low t o  medium 
concentration l i qu ids  and QC samples) and Total VOAs (non-acidified low t o  
medium concentration l iquids  or  QC samples); 14 days f o r  Total/TCLP VOAs 
( so l ids  and ac id i f i ed  low-medium concentration l i qu ids  o r  QC samples), and 
Total /TCLP Semi-VOAs/Pest icides/Herbicides; 28 days fo r  f l  ashpoint 
analyses; and 180 days for  Total/TCLP Metals (except Hg, which is  28 
days), Total Uranium, Isotopic Uranium, Total Thorium, and Isotopic 
Thorium. For concentrated wastes, the following holding times are 
applicable: 28 days for flashpoint analyses; and 180 days for Total VOAs, 
Total Semi-VOAs/Pesticides/Herbicides, and Total Metals. 

T h i s  form must be dated and signed by an authorized individual.  
I f  this Sub-Waste Stream is sampled and analyzed according t o  the  information on 

Plan (SCQ). 

000257 
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Druwaed Waste Haterial - 

Project-Specific Sarapl ing  and Analysis Plan 

Number: 93-6600 
Date: 12-30-93 
Page 1 of 5 

A. Identifyins Information 

1) Project Name: FEHP Liquid Waste Uanagement 
2) Plan No.: 93-6600 
3) Material Description/llatrix Code(s): Solvents (M323) 
4 )  lumber o f  Drum i n  Sub-waste Stream: 2271 
5) Material Type: Various 
6) Source Code: Various 
7) Material Evaluation Form t :  Various 
8) Sampling Location for Drms: Plant 4 
9) Process Knowledge: Sludges, solvents, and o i l s  (Ignitable and 
Combustible l i q u i d  Mixed Wastes) currently contained i n  drums to  be 
consolidated into storage tanks. Once accepted f o r  disposal, will be 
shipped t o  the TSCA Incinerator f a c i l i t y  located i n  Oak Ridge, Tennessee. 

6. SamDl i n q  Information 

1) General: Samples taken will be contained i n  glass  o r  polyethylene 
j a r s  w i t h  teflon lined l i d s .  

2)  Preservation Method: See Analytical Requirements i n  Section C. 
3) Holding Times: See Preservative and Holding Time Guidelines i n  

Section 6. Holding times and sample volume/container requirements for 
media-specific analyses not l i s t ed  i n  the SCQ are  provided by the FMP 
1 aboratory f aci 1 i ty  . 

4)  Sample Technique: COLIWASA/Sci ssors 
5) Number o f  Drums t o  be Sampled and Analyzed: see page 2. 
6 )  Composite Samples: No 
7) VIsual Inspection t o  be Performed?: No 
8) Field Contact: Camila Werhfritz, ext. 9306 
9) Send Results to: Chris Wernert, ext. 8927, MS 65 
10) Charge No./Project Manager: 8ADD4 / Robert Schulten, ext. 9430 
11) Required QA/QC Samples: 

Yes No Notes - -  Field QC 
T r i p  Blank - X no volati le organic samples 
Field Blank - T 1 per 20 samples o r  1 per sampling event 
Equipment Rinsate - T 1 per 20 samples o r  1 per sampling event 
Oupl i cate - 3- 1 per 20 samples o r  1 per sampling event 
Cont a i  ner B1 an k - -X- analytical data  supplied by supplier 
Preserv. B1 ank - -X- - -  assay data supplied by supplier 

Laboratory QC 

laboratory QC sample type and frequency requirements are provided i n  
i A ; g i h e -  SC;i - -  

u t  orize 1 nature a te  
1-25 4 
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Drumned Waste Matertal - 

Project-Specific Sampling and Analysis Plan 

Number: 93-6600 
Date: 12-30-93 
Page 2 of 5 

LISTED IGNITABLES 18 

Sam1 i n q  Information 

S ta r t  with Sample Number 93-6600-1 for the first drum sample, t h e n  number 
consecutively u n t i l  sampling is completed. Sample a portion of each drum 
t h a t  makes up the composite. 

Sample HEF Inv. Lot Drum 
Number - Number Number Number Number 

93-6600-1 
93-6600-2 
93-6600-3 
93-6601)-4 
93-6600-5 
93-6600-6 
93-6600-7 
93-6601)-8 
93-6600-9 

93-6600- 1 1 
93-66OD-12 
93-6601)-13 
93-6600- 14 
93-6600-15 
93-6600-16 
93-6600- 17 
93-660D- 18 
93-6600- 19 
93-6601)-20 
93-6600-21 
93-6600-22 
93-6600-23 
93-660D-24 
93-6600-25 
93 -66OD-26 
93-6600-27 
93-660D-28 
93-66OD-29 
93-6600-30 
93-6600-31 
93-6600-32 
93-6600-33 
93-6600-34 

93-6600-10 

93-6600-35 

30005 
60057 
10026 
1229 
60056 
60119 
10003 
30033 
60058 
1709 
418 
50072 
514 
479 
60039 
419 
777 
60059 
60046 
414 
1412 
50096 
60052 
60041 
421 
10009 
60027 
60045 
50200 
10030 
1998 
50002 
60053 
60124 
50022 

IVOOO55 
IV00827 
IV00695 
IV11746 
NO0838 
IVOl169 
IV00252 
IV00135 
IV00654 
I V 14036 
IV06314 
IV11773 
IV06430 
IV07812 
1V02686 
11101634 
IV07963 
IV03698 , 
I V03903 
IV07972 
IV06318 
IV11755 
IV03014 
I V02702 
IV03625 
IV03746 . 
IV00140 
IV02660 
IV11453 
IV00663 
I V 13795 
IV08928 
IV00606 
IV00812 
I VI3863 

pl 

XO95-853-0039-OOOl 
R050- 748-PO 13-0304 
S000-YAQ-0043-5618 
R069-380-PO12-0367 
RO50-746-PO 13-0304 
5095-741-VO41-0325 
SO95-800-0041-0293 
R050-745-PO13-0318 
R095- 767401 3-73 18 
R050-CNL-9047-0371 
R098-733-V013-0344 
R070-137-P012-0342 
R050- 135-POO3-0346 
R050-705-P013-0363 
R099-200-V013-0330 
R050- 700-PO 13-0327 
R020-768-P015-0365 
R020- 768-PO1 3-0334 
R050-500-P013-0336 
R050-776-P015-0365 
R020-768-P013-0344 
R050-765-P013-0342 
R050-738- PO 13-0331 
R099- 20 1 -VO 1 3 -033 1 
R020-733-P013-0333 
X948-135-0043-0294 
A948-73 1-0009-0279 
R050-402-P013-0330 
HO 93 - 6 1 0 - DO4 1 -03 3 1 
R050-732-P013-0322 
R050-732-POI 3-0368 
R070-732-P003-7343 
R095-74 1 -VO13-03 13 
R050-748-P043-0307 
R125-140-0012-0339 

35 
0 
10 
3 
16 
16 
4 
1 
2 
12 
2 
2 
4 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
7 
2 
1 
2 
1 
3 
1 
2 
2 
2 
1 



Sample HEF 
Number Number 

93-6600-36 10034 

D r u m d  Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 93-6600 
Date: 12-30-93 
Page 3 of 5 

Inv. Lot Drum 
Number Number Number 

R050-732-D013-0318 8 IV00118 
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Project-Specific Sampling and Analysis Plan 

Number: 93-6600 
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C.  Analytical Reauirements 

In order t o  satisfy waste characterization requirements the following 
analyses may be performed: 

cornringling Waste 
(ASTM 5058, Method A) 

ASL B 

(1 I x 2 M .  
dass, flc 

&npk. 12s 

(ASTM 5058, Method A) 
ASL B 

s&sI#m4-36 

comrin#ng Waste (1) x 4od. 
vid, TLC 

PoOPaU,F9 (1) I240 d. 
d888 n C  

POO/Pssc,Fml POO/Pasr,Fd (1) x 40 ml. 
uid, nc 

e 

I Desr*iption of matarid (Color, appeereme, condrtency, etc.1 

Note: - Perform analysis for  concentrated waste samples. 
++ - For sol id  matrix samples only. Prepare sample extract ,  then conduct 

Total concentration screening analyses. 
exceed 20 times the TCLP regulatory value, then analyze the sample 
extract .  

If Total concentrations 
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Number: 93-6600 
Date: 12-30-93 
Page 5 of 5 

D. Sub-Waste Stream Description 

The sub-waste stream consists of 2271 drums in multiple lots. The sub- 
waste stream is also covered under multiple MEFs. This material is 
sludges, solvents, and oils (Ignitable and Combustible Liquid Mixed 
Wastes) currently contained in drums to be consolidated into storage 
tanks. Once accepted for disposal, will be shipped to the TSCA 
Incinerator facility located in Oak Ridge, Tennessee. 

E. Safety Concerns 

See SOP 20-C-805, Sections 6.0 b 6.14 for Health and Safety 
requirements. 

F. Representative Sampl ing Procedure 

Two drums are listed on page 2 of this form. If visual inspection 
indicates that the material has free liquid or is completely dry, 
then a P.F.L.1 is not necessary. Record pertinent information in 
the Field Loq Book for each drum sampled as specified in SOP 20-C- 
805, Section-7.2.13. 

6. Preservative and Holding Time Guidelines 

In accordance with the Sitewide CERCLA Quality Assurance Project Plan 
(SCQ) - Volume 11, Appendix A, Table 6-1 'Sample Container and 
Preservation Requirements," sample holding times are as follows: 7 days 
for Total \TCLP Semi -VOAs/Pest ic i des/Herbicides (1 ow to medi um 
concentration liquids and QC samples) and Total VOAs (non-acidified low to 
medium concentration liquids or QC samples); 14 days for Total/TCLP VOAs 
(sol ids and acidified low-medium concentration 1 iquids or QC samples), and 
Tot a 1 /TCLP Semi -VOAs/Pes t i c ides /Herb i c i des ; 28 days for fl ash poi n t 
analyses; and 180 days for Total/TCLP Hetals (except Hg, which is 28 
days), Total Uranium, Isotopic Uranium, Total Thorium, and Isotopic 
Thorium. For concentrated wastes, the following holding times are 
applicable: 28 days for flashpoint analyses; and 180 days for Total VOAs, 
Total Semi-VOAs/Pest icides/Herbicides, and Total Metals. 

This form must be dated and signed by an authorized individual. 
If this Sub-Waste Stream is sampled and analyzed according to the information on 
t h i s  form, the results generated will be in agreement with the sampling and 
analysis requirements of NVO-325 (Rev. l ) ,  Nevada Test Site Defense Waste 
Acceptance Criteria, Certification, and Transfer Requirements; and the Fernald 
Environmental Management Project (FEMP) Sitewide CERCLA Qual ity Assurance Project 



-- 
6 8 1 3  

Orumned Waste Haterial 
Project-Specific Sampling and Analysis Plan 

Number: 93-660E 
Date: 1-12-94 
Page 1 of 5 

A. Identi fyinq Information 

1) Project Name: FEHP Liquid Waste Management 
2 )  Plan No. : 93-660E 
3 )  Haterial Description/Matrix Code(s): Solvents (M323) 
4)  Number of Drms I n  Sub-Waste Stream: 2271 
5)  Material Type: Various 
6) Source Code: Various 
7)  Haterial Evaluation Form t :  Various 
8) Sampling Location for Drums: Plant 4 
9 )  Process Knowledge: Sludges, solvents, and oils (Ignitable and 
Combustible Liquid Hixed Wastes) currently contained in drums t o  be 
consol idated into storage tanks. Once accepted for disposal, will be 
shipped t o  the TSCA Incinerator fac i l i ty  located i n  Oak Ridge, Tennessee. 

6. Sampl ins Information 

1) 6enera1: 
j a r s  w i t h  teflon lined l ids .  

2)  Preservation Hethod: See Ana’lytical Requirements in Section C. 
3) Holding limes: See Preservative and Holding Time Guidelines in 

Section G. Holding times and sample volume/container requirements for 
media-specific analyses n o t  l i s ted i n  the SCQ are provided by the FEMP 
laboratory facility. 

4) Sample Technique: COLIWASA/Scissors 
5)  Number of  Drms t o  be Sampled and Analyzed: see page 2. 
6) Composite Samples: No 
7) Visual Inspection to  be Performed?: No 
8)  Field Contact: Camila Werhfritz, ext. 9306 
9)  Send Results to: Chris Wernert, ext. 8927, MS 65 
10) Charge No./Project Manager: 8ADD4 / Robert Schulten, ext. 9430 
11) Required QA/QC Samples: 

Samples taken will be contained in glass or polyethylene 

Yes No Notes Field OC - -  
T r i p  Blank - X no volat i le  organic samples 
Field Blank - -X- 1 per 20 samples or 1 per sampl ing event 
Equipment Rinsate - -X- 1 per 20 samples or 1 per sampl ing event 
Dupl i cate - 3- 1 per 20 samples or 1 per sampling event 
Container Blank  - -X- analytical d a t a  supplied by supplier 
Preserv. B1 ank - - -  -X- assay data supplied by supplier 

Laboratory QC 



Drumned Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 93-660E 
Date: 1-12-94 
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NON-LISTED 1 A 

Samplinq information 

Start with Sample Number 93-660E-1 for the f i r s t  drum sample, then number 
consecutively until sampling i s  completed. Sample a portion of each drum 
t h a t  makes up the composite. 

Sample MEF Inv. 
Number Number Number 

93-660E-1 
93-660E-2 
93-660E-3 
93-660E-4 
93-660E-5 
93-660E-6 
93-660E-7 
93-660E-8 
93-660E-9 
93-660E-10 - 
93-660E-11 
93-660E-12 
93-660E-13 
93-660E-14 
93-660E-15 
93-660E-16 
93-660E-17 
93-660E-18 
93-660E-19 
93-660E-20 
93-660E-21 
93-660E-22 
93-660E-23 
93-660E-24 
93-660E-25 
93-660E-26 
93-660E-27 
93-660E-28 
93-660E-29 
93-660E-30 
93-660E-31 
93-660E-32 
93-660E-33 
93-660E-34 @ 93-660E-35 

60301 
768 
6033 1 
50355 
60304 
6003 5 
60055 
633 
1725 
584 
1432 
873 
600 13 
30045 
425 
60022 
393 
1729 
1728 
448 
50346 
457 
508 
447 
459 
50347 
2006 
1337 
50204 
1692 
60060 
638 
533 
587 
507 

I V O l  01 2 
IV14082 
IV06373 

‘IV09146 
IV00535 
IV0635 1 
IV06285 
IV06589 
IV14316 
I V06483 

11106872 
IV06368 
IV07542 
IV06208 
IV04639 

IV14288 
IV14294 
IV06329 
IV11555 
IV06335 
IV064 19 
IV06331 
IV06334 
IV11754 
IV13996 
I V 13849 
1V08155 
IV14005 
IV00757 
IV06585 
I V06613 
I V 1383 5 
NO6420 

I v i  3848 

1~06825 

Lot 
Number 

R050-FTA-P015-63 12 
R000-300-P013- PPT 1 
R050-741-PO12-GR09 
R050-761-P001-0339 
R095-FTA-V039-8581 
RO 50- 74 1 - PO 1 2 - G R08 
R050-744-P013-0343 
R050- 100- PO1 5-0348 
R050-739-P015-0377 
R050-74 l-PO22-GR03 
R050- 100- PO1 2-03 53 
R000-CAI -PO1 3-0355 
R020-710- POO3-9342 
D690-655-D041-032 1 
RO7O- 733- PO 13-03 4 1 
R020- 743-POO3-0339 
R020-503-P015-0353 
R050-742-P013-0365 
R050-742-POl5-0376 
RO 50-730- PO39-034 5 
X888-940-004 1-03 10 
R050- 100- PO 1 5-0344 
R050-300-P013-0345 
R050-730-PO 1 5-034 5 
R050- 135- POO3-9344 
R095-767-0001-0331 
R050-100-P013-0370 
R050-765-P012-0355 
X888-951-004 1-0309 
R000-4 10- PO1 3-0000 
R050-801 -PO13-0307 
R050-400-P015-0340 
R050-742-P013-0345 
R050-100-P012-0347 
R050-300-P013-0345 

Drum 
Number 

1 
1 
4 
12 
1 
5 
15 
3 
1 
1 
1 
2 
8 
1 
2 
2 
2 
1 
1 
1 
3 
1 
1 
2 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
2 



Sample 
Number 

93-660E-36 
93-660E-37 
93-660E-38 
93-660E-39 
93-660E-40 
93-660E-41 
93-660E-42 
93-660E-43 
93-660E-44 

MEF 
Number 

Druwned Waste Material 
Project-Specific Sampling and Analysis Plan 

Number: 93-660E 
Date: 1-12-94 
Page 3 of 5 

455 
63 7 
485 
870 
50202 
50095 
658 
30051 
493 

Inv. Lot Drum 
Number Number Number 

IV06333 
NO6586 
IV06406 
IV11556 
NO7958 
IV00379 
IV06604 
IV06853 
IV06415 

R050-100-0013-0344 
X948-137-D015-0305 
R095-200-V015-0344 
R050- 135-POO3-9354 
R071-920-1041-0305 
H093-5 10-0020-0301 
SOOO-YAQ-0015-0228 
H093-140-D047-0318 
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Project-Specific Sampling and Analysis Plan 
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C .  Anal vtical Requirements 

In order t o  sat isfy waste characterization requirements the following 
analyses may be performed: 

(ASTM 5058, Method A) 
(1) x 40ml. 
via!. TLC 

(1) x 40 ml. POO/Psoc,Fail 
 vi^, nc 

I 

ASL B 
Sampl-3-44 1 

Description of material (Color, appearance, consittecy, otc.1 

Note: - Perform analysis fo r  concentrated waste samples. 
** - For solid matrix samples only. Prepare sample extract ,  then conduct 

Total concentration screening analyses. If  Total concentrations 
exceed 20 times the TCLP regulatory value, then analyze the sample 
extract. 

. .  
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D. 

E. 

F .  

G .  

Drumed Waste Mater ia l  
Project-Specif ic  Sampling and Analysis  Plan 

Number: 93-660E 
Date: 1-12-94 
Page 5 of 5 

Sub-Waste Stream Description 

The sub-waste stream cons is t s  of 2271 drums i n  mu l t ip l e  l o t s .  The sub- 
waste stream i s  a l so  covered under mul t ip l e  MEFs. This material  i s  
s ludges,  so lven t s ,  and o i l s  ( I g n i t a b l e  and Combustible Liquid Mixed 
Wastes) cu r ren t ly  contained i n  drums t o  be consol idated i n t o  s torage  
tanks .  Once accepted fo r  d i s p o s a l ,  will be shipped t o  the TSCA 
Inc inera tor  f a c i l i t y  located i n  Oak Ridge, Tennessee. 

Safe ty  Concerns 

See SOP 20-C-805, Sections 6.0 t o  6.14  f o r  Health and Safety 
requ i rement s . 
Representat  i ve Sampl i ng Procedure 

Two drums a r e  l i s t e d  on page 2 of  th i s  form. I f  v i sua l  inspection 
ind ica t e s  t h a t  t h e  material has f r e e  l i q u i d  o r  i s  completely dry,  
then a P.F.L.T is not necessary.  Record p e r t i n e n t  information i n  
the Field Log Book f o r  each drum sampled as s p e c i f i e d  i n  SOP 20-C- 
805, Section 7.2.13. 

Preservat ive and Holding rime Guide1 ines 

In accordance w i t h  the Sitewide CERCLA Qual i t y  Assurance Project  P1 an 
(SCQ) - Volume 11, Appendix A, Table 6-1 "Sample Container and 
Preservat ion Requirements,' sample holding times are as follows: 7 days 
f o r  Total \TCLP Semi-VOAs/Pesticides/Herbicides (low t o  medium 
concentrat ion l i q u i d s  and QC samples) and Total  VOAs (non-acidified low t o  
medium concentrat ion l i qu ids  o r  QC samples);  14 days f o r  Total/TCLP VOAs 
( s o l i d s  and a c i d i f i e d  low-medium concent ra t ion  l i q u i d s  or QC samples), and 
Tot a1 /TCLP Semi -VOAs/Pest i cides/Herbi c i d e s ;  28 days f o r  f l  ashpoint 
analyses;  and 180 days for Total/TCLP Metals (except  Hg, which i s  28 
days) ,  Total Uranium, I so topic  Uranium, Total  Thorium, and Iso topic  
Thorium. For concentrated wastes,  t h e  fol lowing holding times a r e  
appl icable:  28 days for f lashpoin t  ana lyses ;  and 180 days f o r  Total VOAs, 
Tot a1 Semi -VOAs/Pest ici des/Herbi ci des ,  and Tot a1 Met a1 s . 

T h i s  form must be da ted  and signed by an au thor ized  ind iv idua l .  
If t h i s  Sub-Waste Stream is sampled and analyzed according t o  the information on 
t h i s  form, the results generated will be i n  agreement with the sampling and 
analysis requirements of NVO-325 (Rev. l ) ,  Nevada Test S i t e  Defense Waste -. 
Acceptance C r i t e r i a ,  Ce r t i f i ca t ion ,  and Trans fe r  Requirements; and the Fernald 
Environmental Management Project (FEMP) S i  tewide CERCLA Qual i ty  Assurance Project  
P l an  (SC 

0. I I as k4 
u t  o r i z e  Signature/  a t e  
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AsIhl Method SOSS 
Tort Method A - C-ingled Warto C - t i b i l i t y  

LIS-  UST TI BUS lA 

Tee t#l 

Testt2 

a 

TeatW 



Attachment A 

Sample Container 

(lh2 above) 

3 

ASIMMetbodsosS 
Test Kethod A - C d n g l e d  Ua8te Campatibility 

Sample It I MEF # V O l L Z  

93-660A-fl 14 10,027 sui2 

93-6601-3  & 6 10,010&10,004 1 5 7 2  

LIS- C-USTIBLBS lA 

1 93-660A-Jf I 10,010 lS0ml 

2 93-660A-6 10,004 7ml 
r 

Sample Container Sample # MBF 0 
'I 

Volume 

Sample Container 

(1&2 above1 

3 

Sample It I MEF # I volune 

9 3 - 6 6 0 A l i  & 6 10,010&10,004 157A , 

93-660A-y ld  10,027 5rl 
> 

Sample Container Sample # 

1 93-660A-fliq - 
2 93-66019-X 7 

MEZ # I Volume 

10,010 l50ml 

10,004 7ml 



ASIMM&bOdsosS 
Test Uathocl A - Crrrsingled Waste C o q a t i b i l i t y  

LXSTKD m U S T I B L B S  lA 

Sample Container 

1 

2 

Sample ## 1 MEP # Volume 

93 - 6 6 O A - 9 4  10,010 lS0ml 

9 3 - 6 6 o ~ - n  7 10 004 7ml 

Sample Container Sample # MEP # Volwne 
d (1&2 above) 93-660A-$ & 1 3  10,010&10,004 157d - 

3 93- 660A- $\C 10,027 5ml 
i 4 

Sample Container 

1 

2 

Sample It MEF # Volume 

93 - 660A-11 10,010 lS0ml 

93-660A- fX  7 10 8 004 7ml 

0 0 02  71 

Sample Container 

(1&2 above) 

3 

Sample #I MEF # Volume 

93-66OA-11 & 10,010&10#004 157ml 
13 

93 - 660A- 1.1 0 10,027 5ml 



Attachment A 

4 

Sample Container Sample # MEF # Volume 

1 93 - 660A- 9 10 * 010 150ml 

2 93 - 66OA-H 7 10,004 7ml 
P I 

ASIU. Method 5058 
Te8t Method A - Camningled Wa8te C q a t l b i l i t y  

(1&2 above) 9 3 - 6 6 0 A - I d &  
3 7  

3 9 3 - 6 6 O A - ~ ( O  

LISTED C-WSTIBLES U 

10~010&10,004 157ml 

10,027 5ml 

t 
Sample Container Sample # MEF 0 Volume 



I / 

bl- of Candog1.d Uarte C-tiblllty ' h a t  

L b t . 6  C & U 8 t i b h S  

Note: In the following s u m ~ r y  when no reaction is indicated this -118 
as the samples were mixed no mists, fumes, dusts, gases, precipitation, 
bubbling, foaming, solidification, spattering or increase viscosity 
occurred. 

Test 1 
Pretest: No reaction. 
Primary Test I: No reaction. 

Initial Temperature 1 (sample# 93-660A-5): 
Initial Temperature 2 (sample# 93-660A-6): 
Temperature after mixing: 
Temperature difference was: 

Initial Temperature 1&2 (sample# 93-6601-5,6) : 
Initial Temperature 3 (sample# 93-660A-14) : 
Temperature after mixing: 
Temperature difference was: 

Primary Test 11: No reaction. 

Test 2 
Pretest: No reaction, 
Primary Test I: No reaction. 

Initial Temperature 1 (sample# 93-660A-4) : 
Initial Temperature 2 (sample# 93-660A-6) : 
Temperature after mixing : 
Temperature difference was: 

Initial Temperature 1&2 (sample# 93-660A-4,6) : 
Initial Temperature 3 (sample# 93-66OA-14) : 
Temperature after mixing: 
Temperature difference was: 

Primary Test XI: No reaction. 

Test 3 
Pretest: No reaction. 
Primary Test I: No reaction. 

Initial Temperature i (sample# 93-66OA-3) : 
Initial Temp$rature 2 (sample# 93-660A-6): 
Temperature after mixing: 
Temperature difference was : 

Initial Temperature 1&2 (sample# 93-660A-3,6) : 
Initial Temperature 3 (sample# 93-66OA-14) : 
Temperature after mixing: 
Temperature difference was: 

Primary Test 11: No reaction. 

71OP 
69OP 
7OoP 
*lop 

7OoP 
7OoP 
7OoP 
OOF 

71OP 
69OP 
70°F 
i10F 

7OoP 
69OP 
69OP 
-1 to O O P  

71OP 
69OF 
7OoP 
flOP 

69.5OP 
69OF 
69OF 
- . S  to OOF 

- . . - .  
Page 1 of 4 
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a Test 4 
Pretest: No reaction. 
Primary Test I: No reaction. 

Initial Temperature 1 (sample# 93-660A-2)  : 
Initial Temperature 2 (sample# 93-660A-6)  : 
Temperature after mixing : 
Temperature difference was: 

Initial Temperature 1C2 (sample# 93-660A-2,6)  : 
Initial Temperature 3 (sample# 93-660A-14) :  
Temperature after mixing: 
Temperature difference was: 

Primary Test 11: No reaction. 

Test 5 
Pretest: No reaction. 
Primary Test I: No reaction. 

Initial Temperature 1 (sample# 93-660A-2)  : 
Initial Temperature 2 (sample# 93-66OA-6) : 
Temperature after mixing: 
Temperature difference was: 

Initial Temperature lh2 (sample# 93-660A-2,6)  : 
Initial Temperature 3 (sample# 93-660A-14) :  
Temperature after mixing: 
Temperature difference was: 

Primary Test 11: No reaction. 

Test 6 

a 
Pretest: No reaction. 
PrWry Test I: No reaction. 

Initial Temperature 1 (sample# 93-660A-13):  
Initial Temperature 2 (sample# 93-660A-7) :  
Temperature after mixing: 
Temperature difference was: 

Initial Temperature l t 2  (sample# 93-660A-13,7)  : 
Initial Temperature 3 (sample# 93-660A-10) : 
Temperature after mixing: 
Temperature difference was: 

Primary Test 11: No reaction. 

71OP 
69OP 
69OP 
0 to 2 O P  

69OP 
69OP 

- .SOP 
68.  S O P  

70°F 
69OP 
70°P 
O \ t O  l o p  

7OoP 
69OP 
7OoP 
0 to 1°F 

77OP 
76. SOP 
76OP 
- l o p  

76OF 
77OP 
75.5OF 
-1.SOF 

Page 2 of 4 
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Pretest: No reaction. 
Primary Test I: No reaction. 

Initial Temperature 1 (sample# 93-660A-8): 
Initial Temperature 2 (sample# 93-660A-7): 
Temperature after mixing : 
Temperature difference was: 

Initial Temperature l&2 (sample# 93-660A-8,7) : 
Initial Temperature 3 (sample# 93-660A-10) : 
Temperature after mixing : 
Temperature difference was : 

Primary Test XI: No reaction. 

75.5OP 
77OF 
74OF 
-3OF 

75OP 
77OF 
75OP 
-2 to O O F  

Test 8 
Pretest: No reaction. 
Primary Test I: No reaction. 

Initial Temperature 1 (sample# 93-660A-12) : 
Temperature after mixing: 76OF 
Temperature difference was: -l°F 

76.5OP Initial Temperature 2 (sample# 93-66OA-7): 770P 

Primary Test 11: No reaction. 
Initial Temperature 1&2 (sample# 93-660A-12,7) : 76OP 
Initial Temperature 3 (sample# 93-66OA-30): 77OF 
Temperature after mixing: 76OF 
Temperature difference was : -1 to O O F  

Test 9 
Pretest: lo reaction. 
Primary Test I: No reaction. 

Initial Temperature 1 (sample# 93-660A-11) : 
Initial Temperature 2 (sample# 93-660A-7): 
Temperature after mixing: 
Temperature difference was: 

Initial Temperature lh2 (sample# 93-66OA-13.7) : 
Initial Temperature 3 (sample# 93-660A-10) : 
Temperature after mixing: 
Temperature difference was: 

Primary Test If: No reaction. 

76OP 
76OP 
750P 
-l0F 

76OP 
77. SOP 
750F 
-2.50F 

Page 3 of 4 
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Summary of Cmzninglmd Waeta Compatibility T o r t  

L i s t e d  Combustibles U 

Test 10 
Pretest: No reaction. 
Primary Test I: No reaction. 

I n i t i a l  Temperature 1 (sample# 9 3 - 6 6 0 A - 9 )  : 77OF 
I n i t i a l  Temperature 2 (sample# 9 3 - 6 6 0 A - 7 )  : 76.S°F 
Temperature after mixing: 76. SOP 
Temperature difference was : - .5 t o  O°F 

I n i t i a l  Temperature 1&2 (sample# 9 3 - 6 6 0 A - 9 , 7 )  : 77OF 
I n i t i a l  Temperature 3 (sample# 9 3 - 6 6 0 A - 1 0 )  : 78OF 
Temperature after mixing: 76.5OF 
Temperature difference was: -1.5OF 

Primary Test 11: No reaction. 

Page 4 of 4 
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Place the volume amount of into the 50Oml beaker. Then place 
the volume amount of '2' i n t o  the same 500ml beaker. 

Sample Container Sample # MEF # Volume 

(1-5 above) multi - samples a l t i - M B F S  lSO& 

Sample Container Sample # I Volume 
I 

I 

Sample Container Sample # MEF # Volume 
1 

(1-6 above) mu1 ti - samples mu% t i -MgPs l50ml 

I 7 93-66OD-7 10,003 8ml 

1 93-660D- 1 30,005 

2 93 - 660D- 2 60 I OS7 108ml 

l e  Container 



e f -  

Sample container I Sample # M B F #  Volunre 

(1-12 above) mu1 t i - samples mu1 ti -MEFs lfOml 

13 93-66OD-13 514 Iml 
F 

" 

6 8 1 3  

(1-13 above) 
14 

Sample Container Sample # MBP # VOl\nae 

(1-11 above) mu1 t i - samples mu1 ti -MEPs lS0ml 

mu1 t i - samples multi --Pa lS0ml 
93 - 6 60D- 14 479 lml 



0' 

1 Sample Container 
(1-16 above) 

17 

- 
6 8 1 3  

Sample # MBPI I Volume 
mlti-samples mu1 ti -MEFs 15oml 

93-660D-17 777 l m l  

Sample Container 

(1-20 above) 

21 

Sample Container Sample # MEP # I Volume 

(1-17 above) 1 laulti-samples ml t i - MBFs 15oml 

1 8  93-660D-18 60,059 

Sample # ME€' It Volume I J 

multi-samples mu1 ti -MEFs l5oml 

93-660D-21 1 4 1 2  Iml 
.. 



6- . 

Sample Container 

(1-22 above) 

23 

v 

6 8 1 3  

Sample # X E F t  Volume 

multi-samples multi-mm lS0nil 

93-  6603)-23 60,052 lnrl 

(1-25 above) m u l t i  -samples multi-MRPs - 15Oml 

26 93-660D-26 10 8 009 Iml 

Sample Container Sample # I = I t  Voltmre 

r -6 

Sample Container Sample # I = I t  1 Volume 
(1-26 above) d t i  -samples multi-XBPS 1 5 m  

27 93-66019-27 60,027 Iml 
F 

* 

Sample Container Sample # KEF t Volume 

(1-27 above) multi - samples multi-13BPs 1 s m  
28 93-660D-28 60 8 045 Iml 



0 f '  

Sample Container 

(1-30 above) 

7 31 

6 8 1 3  

Sample # MEP # Volume 

mu1 t i -samples mu1 t i - MBFs l50ml 

93-6600-31 1990 

Sample Container 

(1-32 above) 

33 

Sample # MBP # Volume 

mu1 t i - samples mu1 ti-MEFs lS0ml 

93-660D-33 60,053 Iml 

Sample Container Sample # MEF # 

(1-34 above) mu1 t i - samples multi-MEFs 

35 93-660D-35 50,022 

Volume. 

l50ml 

m 



93-6600-36 



NON LISTED 



I 

Sample Container Sample # MEF # Volume 

1 93-6608-1 60 ,301 lS0ml 

2 93-6606-2 
2 45- -' *?3I 

a 

Attachment A 

ASlMMethOdso58 
Teat Method A - C m g l e d  Ua8te Campatibility 

I. 

Sample Container Sample # KEF # Volume 

( 1 - 5  above) multi-samples multi-KEF8 1sm 
6 93 - 660B-6 60,035 *& .- 

P l a c e  the volume amount of .19 into the SOOml beaker. Then place 
the volume amount of '2" into the same 500ml beaker. 

ti 

Sample Container Sample # MEP t v o i m  
( 1 - 6  above) multi-samples mu1 ti -MBFs 

7 93-6603-7 60,055 . 



f 

( 1 - 9  above) 

f -  

mu1 ti-samples multi-MBFs lS0ml 

- 
6 8 1 3  

r 10 93-6603-10  584 M a  

L 

Sample Container Sample # I MEF # Volume 

(1-8 above) mu1 t i -  samples mu1 t i-mS l50ml 

9 93-660B-9 1725 

,La 

Sample Container I Sample # 1 MEP # I Volume 

Sample Container Sample # 

(1-10 above) mu1 t i - samples 

11 93-6606-11  

MEP # Volume 

multi-MBFs 150ml 

1432 

Sample Container 

(1-11 above) 

12 

+- 

Sample # MEF # Volume 

multi- samples multi-MBFs 15Oml 

93-6603-12  0 73 4 t m l  

Sample Container Sample # I MBF I Volume 
(1-13 above) multi- samples mu1 t i  - MEPs l50ml 

14 93-660E-14 30,045 . 2ml 

. ,  



93-6608-15 

Sanrple Container 

(1-15 above) 
16 

Sample It MBP # Volume 

multi - sample8 ml t i - I(BP8 l50d 

93 -660E-16 60,022 Iml 

Sample Container Sample t mF# Volume 

(1-16 above) multi-samples mu1 ti -MEFs 15 Or2 

17 93-66OB-17 393 l m l  

d 

(1-17 above) 
18 

Sample Container Sample ti MBP # - Volume 
(1-18 above) mu1 t i - samples mu1 t i -MEPs lS0ml 

19 93-660E-19 172 0 

multi-samples mu1 t i -=Fs 150ml 

9 3 - 660E - 18 172 9 Iml 

Sample Container Sample # MBP # I VOluILe 

Sample Container 

(1-19 above) 
20 

Sample # MBP # Volume 

mu1 ti - samples mu1 ti -mFs lS0ml 

9.3 -660E-20 44 8 uta 

1 



.- 

Sample Container I Sample P 

(1-22 above) mu1 t i - samgles 

23 93-660B-23 

MEF I Volure 

multi -Imps 15oml 

508 m 

Sample Container 

(1-24 above) 
25 

Sample # MBP # V o l u  

mu1 t i - samples mu1 ti -MEFs 150115 

93-6608-25 459 l m l  

Sample Container Sample # MEF # Voluze 

(1-27 above) multi-samples mu1 t i -MEFs 1 5 O d  

28 93-660E-28 1337 

- 

Sample Container 

(1-26 above) 
27 

Sample # MEF # Volul!!e 

mu1 ti- samples multi-MBFs 15 Oml 

93-66OE-27 2006 l m l  



t -  

(1-34 above) mu1 ti  - samples 
35 93-6603-35 

6 8 1 3  

Nlti -MBPs 15Csl 

507 E 



/ - .  

Sample Container 

(1-35 above) 

36 

I- 

Sample #I MEF # Volume 
1 

'multi-samples mu1 t i -MEPs lS0ml 

93-660E-36 455 m 

.. 
6813 

Sample Container I Sample # I MBF # Volume 

(1-36 above) multi-samples mu1 t i -MBPs lS0ml 

37 93 - 660E- 3 7 637 Iml 
? 

Sample Container Sample # 

(1-41 above) multi-samples 
42 93-6603-42 

MEF # Volume 

multi -MEFs l50ml 

650 . lml 



(1-42 above) mu1 t i -MBFs 



w 
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. p S , r y  o f  Comingled Waste Capatibilfty Test 

LISTED MITABLES 18 

Mote: In the following sumnary h e n  no physical reaction is indicated this 
means as samples were mixed no mists, fumes, dusts, gases, spattering, 
bubbling, foaming, solidification, precipitation,. or  increase i n  
viscosity Occurred. 

Test t1 
Pretest: No reaction 
Primary Test: )lo reaction, 1 phase 

Initial Temperature (93-66OD-01) : 72'F 
Initial Temperature (93-6600-02) : 72'F 
Temperature after mlxing: 71'F 

Temperature difference was: -1' . 
+1SOmL of this mixture was kept and used i n  the next test. 

Pretest: No reaction. 
Primary Test: No physical reaction, 1 phase. 

Test t 2  

Initial Temperature (93-6600-1,Z): 68.W 
Initial Temperature (93-6600-03) : 6 9 . W  
Temperature after mixing: 71'F 

Temperature difference was: 

+lSOmL of this mixture was kept and used i n  the next test. 

Pretest: No reaction. 
Primary lest: No reaction, 1 phase. 

+l.S'F t o  t2.5.F. s l i g h t  increase i n  temp 

Test t3  

Ini ti a1 Temperature (93-660D-1,2&3) : 70'F 
Initial Temperature (93-6600-04) : 69.5'F 
Temperature after mixing: 70'F 

Temperature difference was: O'F t o  +.5*F. 

*lSOmL of this m i x t u r e  was kept and used i n  the next test. 

Test f 4  
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Initial Temperature (93-6600-1,2,3, a4) : 69'F 
Initial Temperature (93-6600-05) : 69'F 
Temperature after mixing: 69.F 

Temperature difference was: O'F 

+150mL of this mixture was kept and used i n  the next test. 

. ,. . 



- *  
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Test 1 5  
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Ini ti  a1 Temperature (93-660D-1,2 # 3  # 4  &5) : 69'F 
In i ti a1 Temperature (93-6600-06) : 70.F 
Temperature after mixing: 69.F 

Twerature  difference was: O'F t o  -1'F. 

flSOmL of this mixture was kept and used i n  the next test. 
T h i s  mixture will be referred t o  as (multiple sample #) i n  
the following tests. 

Test #6 
Pretest: No reaction. 
Primary lest: No reaction, 1 phase. 

Initial Temperature (93-6600-multiple sample 1): 69'F 
69. 5F Initial Temperature (93-6600-07): 

Temperaturn after mixing: 69'F 
Temperature difference was: O'F t o  -.5*F. 

*lSOmL of this mixture was kept and used i n  the next test. 

Test #7 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

I n i t i a l  Temperature (93-660D-multiple sample #): 69'F 
Initial Temperature (93-6600-08) : 69.5F 
Temperature after mixing: 69'F 

Temperature difference was: O*F t o  -.5*F. 

+lSOlaL of this mixture was kept and used i n  the next test. 

Pretest: No reaction. 
Primary Test: Slight increase i n  temperature, 1 phase. 

Test t0 

Initial Temperature (93-660D-multiple sample i ) :  69.5'f 
Initial Temperature (93-6600-09) : 68.5F 
Temperature after mixing: 70'F 

Temperature difference was: +.5'F t o  t1.5.F. 

*15OmL of this mixture was kept and used i n  the next test. 

Test 19 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Initial Temperature (93-660D-multiple sample #): 66.5-f 
Initial Temperature (93-6600-10): 67'F 
Temperature af ter  mixing : 66'F 

Temperature difference was: -.5*F t o  -1'F. 

*lSOmL of this mixture was kept and used i n  the next test. 



Pretest: No reaction. 
Primary lest: No reaction, 1 phase. 

Initial Temperature (93-66OD-mu1 t iple  sample 4): 65'F 
Init ial  Temperature (93-6600-11): 6S'F 
Temperature after mixing: 64.S'F 

e Test 

Temperature difference was: -.S*F. 

* I S M  of this mixture was kept and used i n  the next test. 

Test 111 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Init ial  Temperature (93-6600-mu1 t ip le  sample I): 64.S'F 
Init ial  Temperature (93-66013-12): 64,5*F 
Temperature after mixing: 64.5*F 

T-rature difference was: O'F. 

*15oPpL of this mixture was kept and used i n  the next test. 

Test f12  
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Init ial  Temperature (93-6600-mu1 t ip le  sample t):  64.S'F 
Init ial  Temperature (93-660D-13) : 64.5'F 
Temperature after mixing: 64.5.F 

Temperature difference was: O'F, 

*lSOmL of this mixture was kept and used i n  the next test. 

Test t 1 3  
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Init ial  Temperature (93-660D-multiple sample 1): 64.5'F 
Init ial  Temperature (93-6600-14): 64.5'F 
Temperature after mixing: 64.5'F 

Teinperature difference was: O*F. 

*lSOmL o f  this mixture was kept and used i n  the next test. 

Test t l l  
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Init ial  Temperature (93-660D-mu1 t iple  sample t): 63.5'F 
Init ial  Temperature (93-6600-15) : 64.5'F 
Temperature after mixing: 63.5.F 

Temperature difference was: O'F t o  -1.F. 

*150mL of this mixture was kept and used i n  the next test. 

. .. . . 
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Test 1115 
Pretest: No reaction. 
Primary lest: No reaction, 1 phase. 

Initial Temperature (93-6600-multiple saPrple 1 ) :  64'F 
Ini t i a1 Temperature (93-6600-11) : 65'F 
Tewpe r a t ure after m i  xi  ng : 63.5.F 

Temperature difference was: - .S*F t o  -1.5-F. 

*15M o f  this mixture was kept and used i n  the next test. 

Test #I6 
Pretest: No reaction. 
Primary lest: No reaction, 1 phase. 

Initial Temperature (93-6600-multiple sample I ) :  64.F 
Initial Temperature (93-6600-18): 65'F 
Temperature after mixing: 64'F 

Temperature difference was: O'F t o  -1.F. 

*15hL o f  this mixture was kept and used i n  the  next test. 

Test t17  
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Initial Temperature (93-6600-multiple sample t): 64'F 
Initial Temperature (93-6600-20): 64.5.F 
Temperature after mixing: 63.S'F 

Temperature difference was: .S'F t o  -1'F. 

*15OmL of this mixture was k e p t  and used i n  the next test. 

Test #I8 
Pretest: No reaction. 
Primary lest:  No reaction, 1 phase. 

Initial Temperature (93-6600-mu1 tiple sample 1) :  64'F 
Initial Temperature (93-6600-21): 65'F 
Temperature af ter  mixing: 64'F 

Temperature difference was: O'F t o  -1.F. 

*l5OinL of this mixture was kept and used i n  the next test. 

Test f19 
Pretest: No reaction, 
Primary Test: No reaction, 1 phase. 

In i t i a l  Temperature (93-6600-multiple sample f): 64'F 
Initial Temperature (93-6600-22): 65'F 
Temper a t  ure af ter  m i  x i  ng : 63.5.F 

. Temperature difference was: -.5'F to -1.S'F. 

*150mL of this mixture was kept and used i n  'the next test, 

. ,- . 



Pretest: No reaction. 
Primary Test: No reaction. e lest #*O 1 phase. 

Init ial  Temperature ( 3-66OD-m tiple sample 1) :  64'F 
Initial Temperature (93-6601)-23) : 65'F 
Temperature af ter  mixing: 64'F 

Temperature difference was: O'F t o  -1'F. 

+15OmL of this mixture was kept and used i n  the next test .  

Test  f21 
Pretest: No react ion. 
Primary Test: No reaction, 1 phase. 

Initial Temperature (93-660D-multiple sample 1) :  64'F 
Initlal Temperature (93-66OD-24) : 65'F 
Temperature after mixing: 64'F 

Temperature difference was: O'F t o  -1.F. 

fl5OmL o f  this mixture was kept and used i n  the next test .  

Test  522 
Pretest: No reaction. 
Primary lest: No reaction, 1 phase. 

Initial Temperature (93-6601)-multiple sample 1):  66'F 
I n i t i a l  Temperature (93-6601)-25): 67'f 
Temperature after mixing: 66'F 

Temperature difference was: O'F t o  -1'F. 

*15OmL of this mixture was kept and used i n  the next tes t .  

Test  t23 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Initial Temperature (93-6600-multiple sample 1) :  66.F 
I n  i t i  a1 Temperature (93-6600-26) : 67'F 
Temperature af ter  mixing: 65.5.F 

Temperature difference was: -5-F t o  -1.S'F- 

*lSOmL o f  this mixture was kept and used i n  the next test .  

Test  t 2 4  
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

I n i t i a l  Temperature (93-6600-multiple sample #): 66'F 
In i t ia l  Temperature (93-6600-27) : 67'F 
Temperature af ter  mixing: 66'F 

Temperature difference was: 

*lSOmL of this mixture was kept and used i n  the next test .  

O'F t o  -1'F. 



V 
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Test t25  
Pretest: No reaction. - 
Primary Test: No reaction, 1 phase. 

Init ial  Temperature (93-660Psultiple sample' 1) :  66.5-F 
Ini t i a1 Temperature (93-6600-28) : 67-F 
Temperature after mixing: 6 6 - F  

Temperature difference was: 

flSIknL o f  this  mixture was kept and used i n  the next test. 

.S*F t o  - 1 - F .  

Test 126 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Init ial  Temperature (93-660D-multiple sample #): 67-F 
6 8 - F  

Temperature after mixing: 67-F 
1 n 1 ti  a1 Temperature (93-6600-30) : 

Temperature difference was: O'F t o  -1-F. 

*15OmL of this  mixture was kept and used i n  the next test. 

l es t  f27 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Init ial  Temperature (93-660D-multiple sample t): 67-F 

Temperature after mixing: 67-F 
I n i t i a l  Temperature (93-6600-33): . 68'F 

Temperature difference was: O'F t o  -1-F. 

*lSOmL of this mixture was kept and used i n  the next test. 

Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Test 128 

Init ial  Temperature (93-660D-multiple sample 1):  67.5.F 
Init ial  Temperature (93-6600-34) : 68.5-F 
Temperature after mixing: 67-F 

Temperature difference was: -.5'F to  -1.f. 

*lSOmL of this mixture was kept and used i n  the next test. 

Test f 2 9  
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Initial Temperature (93-660D-multiple sample 1 ) :  67.5-F 
Ini t i a1 Temperature (93-660D-31) : 67-F 
Temperature after mixing: 67.5-F 

Temperature difference was: O'F t o  +.5*F. 

fl50mL of this mixture was kept and used i n  the next test. 



Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

I n i t i a l  Temperature (93-6600-multiple sample 1)  : 67.5-F 

Temperature a f te r  mixing: 67'F 

a lest 530 

I n i t i a l  Temperature (93-6600-35): 68.5'F 

Temperature difference was: -.S*F t o  -1.5-F. 

*lSOmL of t h i s  mixture was kept and used i n  the next test .  
I 

Test t31 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

I n i t i a l  Temperature (93-660Pmultiple sample t): 68-F 
I n i t i a l  Temperature (93-6600-35): 69'F 
Temperature a f t e r  mixing: 67.5'F 

Temperature dif ference was: -.5'F t o  -1.5-F. 

*lSOmL o f  t h i s  mixture was kept and used i n  the next test. 

Comments: I n  Test 12 a s l i gh t  increase i n  temperature occurred. 
No other reaction was noted. 

The following samples were not col lected and used i n  the 
l i s t e d  Ignitables 18 tests, because the drums contained only 
sol i d  m a t e r i  a1 : 

93-6600-16 
93-6600-19 
93-6600-29 
93-6600-32 



. . .  



LIS- W S T I B t E s  lB 

Sample Container I Sample t 
( l h 2  above) 93-66OC-1 & 2 

3 93-66OC-3 

Place the volume amount of '1" into the SOOml beaker. Then place 
the volume amount of '2. into the aame S O O m l  beaker. 

MEF # Volume 

30,034&60,085 l50ml 
60,070 55ml 

(1-3 above) multi-samples mu1 ti -MEPs 150ml 

Sample Container I Sample # I MBP # 

1 4 93 - 66OC-4 60,084 

Volume 

30ml 

Sample Container 

(1-4 above) 
5 

.- . 

Sample It I MgP # Volume 

multi-samples multi-MEPs lS0ml 

93- 66OC-5 388 24ml 

Sample Container Sample # MEP # 

(1-5 above) multi-samples multi-MBPe 
6 9 3 - 6 6 OC -a, 6 0 , 0 8 0  

Volme 

150ml 
16ml 



6813 

* 
Sample Container Sample # MEF # Volume 

(1 -9  above) mu1 t i  - samples ~m~lti-MEFs 150ml 

4 

Sample Container Sample # MEF # Volume 

(1-11 above) multi-samples mu1 ti -MEFs lS0ml 

12 93- 660C- 12 60,087 S m l  
a 

. . .  

- 

Sample Container Sample # MBF # Volume 

(1-12 above) multi-samples mu1 t i - MEFs 15oml 

1 3  93-66OC-13 60,069 S m l  



ASI'M Method 5058 
Teat Mathod A - -ingled Uarte Compatility 

LIS- COMBUSTXBLBS Ib 

P 
Sample Container Sample # MEF # 

(1-16 above) mlti-samples mu1 ti -MEFs 

17 93-66OC-17 60,079 

Sample Container I Sample # IYBP It VOlunE 
i 

(1-13 ab-) mlti-samples mu1 t i - MBPa lS0ml 
r 

14 93 - 660C- 14 10.028 4ml 

Volume 

lS0ml 

3ml 

Sample Container Sample # MRF # Volume 

(1-14 above) mu1 ti -samples multi-MBPs lSoml 

1s 93-66OC-15 10,029 3rd 

Sample Container Sample # 

(1-17 above) m u l t i  - samples 
18 93-66OC-18 

MBP # Volume 

mu1 t i -MEFs 15oml 

2 0 , 0 3 1  3ml 
i 

Sample Container I Sample # 
1 

(1-18 above) mu1 t i - sampl es 

19 93-66OC-19 

MBP 0 Volume 

multi-MEFs 15Oml 

20,028 3ml 

I 

(1-19 above) mu1 t i - samples multi-MEFs 150ml 

Sample Container 

2 0  

Sample # MBP # Volume I 

93-66OC-20 480 . 3ml 



/-- 

Sample Container Sample # 
f 

(1-26 above) mu1 t i - samples 
27 93-66OC-27 

e 

MEF # Volume 

mu1 t i -MBPs 15oml 

60,116 Iml 

f- 

. . .. , 

OOG .30 3 



Sample Container Sample # I MBP # VolumE 

(1-30 above) 

3 1  

(1-27 above) multi-samples multi-MBPs 1sm 
28 93-66OC-28 60,068 m 

i - 

mu1 t i  -samples multi-MBFs lSoml 

93 - 66OC-31 60,074 m 

Sample Container Sample # MBF # 

(1-28 above) mlti-samples multi-MBFe 15- 

29 93-66OC-29 10,007 lml 
i 

Sample Container Sample # 

(1-32 above) m l t  i - samples 

Sample Container I Sample # MgP I 

(1-29 above) multi -MBFs lS0ml 

30 93 - 66OC-30 60,049 

MKP # Volulle 

mu1 t i -MEFs lS0ml 
Id 

Sample Container Sample # I MEF It V0lU;oe 

Sample Container Sample # 

(1-33 above) multi-samples 

34 93-66OC-34 

MEF # Volume 

mu1 t i -MEFs 1soml 

106 . Iml 



Sample Container 
(1-34 above) multi - samples mu1 ti -MEFs l50ml 

93-66OC-35 60.083 lnll 

(lh37 above) I multi-samples 
38 93- 66OC-38 

I 

mult i -MIsPs lS0ml 

10,032 m 

Sample Container Sample # mII Volume I 
I i 

I a 

(1-36 above) I multi-samples I mu1 ti -MEPs 

r 
Sample Container Sample # 

(1-40 above) multi-samples 
-- 4 1- - - 93-r 

37 I 93-66OC-37 

WBF # Volume 

mu1 t i -MBFs lS0ml  
c 
0-4 -r- i i i  

Sample Container I Sample # mP # I Volume I 

- 

Sample Container I sample # MBP # . I Volume I 

Sample Container Sample # MBP # Volume 

(1-39 above) multi-samples mu1 t i -MEFs lS0ml 

w \A- 93-660C-hQt-,b 60 ,044  l m l  1 



AsIhlMethOdsosS 
Toot mthod A - Candng1.d Warto C q t i l i t y  

WTgD CaYBUSTIBLSS lB 

Sample Container 

(1-43 above) 

44 

le Container 

Sample # MEP # VoluEe - 
mu1 t i - samples mu1 ti -MBPs l5oml 

93-66OC-44 148 

(1-46 above) 
47 

Sample Container I Sample # I MEF # 

multi-samples mu1 t i - MBPS l5Oml 

93-66OC-47 60,064 Iml 

41-44 above) multi-samples mult i -MEFs ISOc3 

45 93-66OC-45 430 

Sample container I sample#' I MEF It 

(1-47 above) multi-samples XIU~ ti -MEFs 
48 I 93-66OC-48 60 ,067 

Sample Container I Sample # I MEF # 

Volume 

1sm 
lml 



r 

Sample Container 

( 1 - 4 8  above) 

49 

- 
6 8 1 3  

Sample # I MBP t Vol lme 9 

mu1 t i -samples mu1 ti -KBPs lS0ml 

93-66OC-49 60,110 Iml 

Sample Container I Sample # I MBP t 
I I 

Volume 

(1-SO above) 

51 

Sample Container Sample # I MgP # 

multi-samples I mlti-MEPS lSOml 

93-66OC-51 1 10,006 lml 

(1-51 above) mu1 t i - samples mu1 ti  -MEFs lSOml 

52 93-66OC-52 23 I d  . 

Sample Container Sample # I MEP # 1 Volume 
1 I 

. I  

(1-52 above) mu1 t i - samples mu1 ti -MEFs lS0ml 

53 93-66OC-53 385 lml 

Sample Container 

( 1 - 5 4  above) 

ss 

00GS07 

Sample # I MEP t Volume 

multi - samples multi-MEFs l50ml 

93-66OC-55 397 lml 



f 

Sample Container 

( 1 - 5 5  above) 

56 

6 8 1 3  

Sample # I MEP # Volume 

mu1 ti -samples mu1 t i -MEPs l50ml 

93-66OC-56 60,073 m 
J 

sample Container I sample # I MBF # I Volume 
I 

(1-56 above) 
57 

multi - samples mu1 ti-WBPs l 5 0 d  

93-66OC-57 379 Iml 
A 

Sample Container 
r 

(1-57 above) 

Sa 

Sample # MEF 0 Volume 

multi-samples mu1 t i -MEPs l50ml 

93-66OC-58 60,066 lml 
A 

,- . 

Sample Container I Sample # 

(1-58 above) mu1 ti - samples 
59 93-66OC-59 

ME€ # Volume 
I 

mu1 t i -MEPs l50ml 

20,045 Iml 

Sample Container Sample # MBP # Volume 

(1-59 above) mu1 t i - samples mu1 t i -MEPs l50ml - 
93-66OC-60 60,111 lml 60 t A 

Sample Container Sample # MEF # Volume 

(1-60 above) m l t  i - samples mu1 ti-MEPs l5Oml 
61 93-66OC-61 10,035 lml 

.=! 



f 

Sample Container Sample # MBF # Volume 

( 1 - 6 2  above) l5oml 
-__ .- I m 4  

- 
6 8 1 3  

multi-samples ( 1 - 6 3  above) mu1 t i -MEPe l5oml _- 

Sample Container I sample II MBF t 

64 93-66OC-64 1 60,076 
---- 

Volume 

Iml 
-b 



%mary of Coslngled Yaste Capatlblllty Test 

LISTED COMWSTZLBES 18 

Note: In the following sunmary when no physical reaction is  indicated t h i s  
means as samples were mixed no mists, fumes, dusts, gases, precipitation, 
bubbling, foaming, solidification, spattering, or increases i n  viscosity 
occurrd. 

Test #1 
Pretest: No reaction. 
Primary Test: No physical reaction was observed, 2 layers f o r d .  

Initial Temperature (93-66OC-2) : 75.F 
I n i  t i a1 Temperature (93-66OC-3) : 75-F 
Teaperature after mixing: 75.F 

Temperature difference was: O'F 

fl5OmL o f  th is  mixture was kept and used i n  the next test. 

Test #2 
Pretest: No reaction. 
Primary Test: No reaction was observed, 3 layers formed. 

Initial Temperature (93-660C-2,3) : 74'F 
Ini t i a1 Temperature (93-66OC-4) : 75'F 
Temperature after mixing: 74'F 

Temperature difference was: 

fl5OmL of t h i s  mixture was kept and used i n  the next test. 

0-F t o  -1 'F .  

Test #3 
Pretest: No reaction. 
Primary Test: No reaction was observed, 2 layers formed. 

Ini t i a7 Temperature (93-66OC-2-4) : 74'F 
Initial lemperature (93-66OC-5): 74.F 
Temperature after mixing: 74.F 

Temperature difference was: O'F 

*15OmL o f  th is  mixture was kept and used i n  the next test. 

Prestest: No reaction. 
Primary Test: No reaction was observed, 1 phase of l iqu id .  

Test 14 

Initial Temperature (93-66OC-2-5) : 74.F 
Init ial  Temperature (933-66OC-67) : 75'F 
Temperature after mixing : 74.F 

Temperature difference was: O'F t o  - l F  

f l 5 O m L  o f  this  mixture was kept and used i n  the next test. 

a . . ,- . 



6 8 1 3  

Test #S 
Pretest: No reaction. 
Primary Test: No reaction ua observed, 2 layers f o d .  

Initial Temperature (93-660C-2-5,67): 74'F 
Initial Temperature (93-66OC-7): 75'F 

. Temperature after mixing: 74.F 
Temperature difference was: O'F t o  -1'F 

+15OraL of this mixture was kept and used i n  the next test. 

Test #6 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Ini t i a1 Temperature (93-660C-2-5,67 , 7) : 74.F 
Ini t i a1 Temperature (93-66OC-8) : 7S.F 
Temperature after mixing: 74.F 

Temperature difference was: O*F t o  -1.F. 

fl50mL of this mixture was kept and used i n  the next test. 

Test f7 
Pretest: No reaction. 
Primary lest: No reaction, 1 phase forred. 

Initial Temperature (93-660(3-2-5,67,7,8) : 74'F 
Initial Temperature (93-66OC-65): 75-F 
Temperature after mixing: 74.F 

Temperature difference was: O'F t o  -1.F. 

+150mL of this mixture was kept and used i n  the next test. 

Test fa 
Pretest: No reaction. 
Primary lest: No reaction, 1 phase. 

Initial Temperature (93-660C-2-5,67,7,8,65): 74'F 
In i t ia l  Temperature (93-66OC-10): 75.F 
Temperature after mixing: 74'F 

Temperature difference was: O'F t o  -1'f. 

*150mL of this mixture was kept and used i n  the next test, i n  the 
following tests this mixture t h a t  i s  used i n  the next  test will be 
referred t o  as (multiple sample t ) .  

, Testf9 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers formed. 

Initial Temperature (mult iple  sample t): 

Temperature after m i  x i  ng : 

67'F 

67' F 
Initial Temperature (93-66OC-11): 68'F 

Temperature difference was: O'F t o  -1'F 

?150mL of this mixture was kept and used i n  the next test. 



Pretest: No reaction. 
Primary Test: No reaction, 1 phase of l iquid.  

Initial Temperature (wlt iple  s q l e  1 ) :  67'F 
Ini t a i l  Teatperaturn (93-66OC-12) : 68'F 
Temperature after mixing: 66'F 

a lest # l o  

Temperature difference was: -1'F t o  -2'F. 

. *150mL of this mixture was kept and used i n  the next test. 

Test i l l  
Pretest: No reaaction. 
Primary Test: No reaction, 1 phase of liquid. 

i n i t i a l  Temperature (multiple sample t): 66'F 
Initial Temperature (9346%-13): 67'F 
Temperature after mixing: 66'F 

Temperature difference was: O*F to  -1.F. ' 

*lSOmL of this mixture was kept and used i n  the next test. 

Test 112 
Pretest: No Reaction. 
Primary Test: No reaction, 2 layers formed. 

Initial Temperature (multiple sample t): 67'F 
Initial Temperature (93-66OC-14) : 60'F 
Temperature after mixing: 67'F 

Temperature difference was: O'F t o  -1'F. 

f lSOmL of this mixture was kept and used i n  the next test. 

Test f13 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample 1):  67'F 
Initial Temperature (93-66OC-15) : 68'F 
Temperature after mixing: 67'F 

Temperature difference was: O'F t o  -1.F. 

fl50mL of this mixture was kept and used i n  the next test. 

Test t l 4  
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (mult iple  sample f ) :  67'F 
Initial Temperature (93-66OC-16): 68'F 
Temperature after m i  xi ng : 67'F 

Tempereature difference was: O'F t o  -1.F. 

*150mL of this mixture was kept and used i n  the next  test. 



Test 115 
Pretest: No reaction. - 

Primary Test: No reaction, 2 layers. 
Initial Temperature (mul t ip l e  sample 1): 67'F 

Temperature after mixing: 67'F 
Initial Teaperrture (93-66N-17) : 68'F 

Teqerature difference was: O'F t o  -1'F. 

*l!iOmL of this mixture was kept and used i n  the next test .  

Test 116 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample I): 67'F 

Temperature after mixing: 67'F 
Initial Temperature (93-66OC-18) : 68'F 

Temperature difference was: O'F to  -1'F. 

*15OmL of this mixture was kep t  and used i n  the next test .  

Test t 1 7  
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample 1): 67'F 

Temperature after mixing: 67'F 
Initial Temperature (93-66OC-19) : 68'F 

Temperature difference was: O'F t o  -1'F. 

+15orPL of this mixture was kep t  and used i n  the next test. 

Test l l 8  
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample 1): 69'F 
h i  t i a l  Temperature (93-66OC-20) : 69.5'f 
Temperature after mixing: 69'F 

Temperature difference was: O'F to  0.5 'F 

l5OmL of this mixture was kept and used i n  the next test. 

Test #I9 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

I n i t i a l  Temperature (multiple sample 1 ) :  69'F 
Initial Temperature (93-66OC-21) : 70'F 
Temperature after mixing: 69'F 

Temperature difference was: O'F t o  -1.F. 

*150mL of this mixture was kept and used i n  the next test .  



Test 120 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (mltiple sample 1):  69'F 
Ini t i a1 Temperature (93-66K-22) : 7O'F 
TePperature after mixing: 69'F 

Temperature difference was: O'F t o  -1'F. 

fl-L of this mixture was kept and used i n  the next test. 

Test t21  
Pretest: No reactiion. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample t): 69'F 
Initial T-rature (93-66K-24) : 7O'F 
TerQerature rf ter  mixing : 69'F 

Temperature difference was: O'F t o  -1'F. 

*15OmL of this mixture was kept and used i n  the  next test. 

Test 122 
Pretest: No reaction. 
Primary lest: No reaction, 2 layers. 

Znitial Temperature (multiple sample t): 69'F 
Ini t i a1 Temperature (93-66OC-25) : 70'F 
Temperature after mixing: 69'F 

Temperature difference was: O'F t o  -1'F. 

*lSOmL of this mixture  was kept and used i n  the next test. 

Test #23 
Pretest: No reaction. 
Primary lest: No reaction, 2 layers. 

Initial Temperature (multiple sample f): 69'F 
Ini t ia1 Temperature (93-66OC-26) : 70'F 
Temperature after mix i ng : 69'F 

Temperature difference was: O'F t o  -1'F. 

*lSOmL of this mixture was kept  and used i n  the next test .  

Pretest: No reaction. 
Primary lest: No reaction, 2 layers. 

Initial Temperature (mu1 t iple sample t): 69'F 
Initial Temperature (93-66OC-27) : 70'F 
Temperature after mixing: 69.F 

Temperature difference was: O ' f  t o  -1'F. 

*150mL of this mixture was kept and used i n  the next test. 

Test f24  

. ,- . 
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Test #25 
Pretest: No reaction. 
Primary Test: No reaction, 3 layers formed. 

Initlal Temperature (multlple sample 1 ) :  70'F 
Initial Temperature (93-66OC-28): 7l'f 
Teqerature after mixing: 7O'F 

Temperature difference was: O'F to  -1'F. 

*lSOlPL of this mixture was kept  and used i n  the next test. 

Test 126 
Pretest: No reaction. 
Primary Test: No reaction, 3 layers. 

Initial Temperature (multiple sample 1) :  70'F 
Initial Temperature (93-66K-29): 71'F 
Teqwature after mixing: 70'F 

Temperature difference was: O'F t o  -1.F. 

*lSOmL o f  t h i s  mixture was kept and used i n  the next test. 

Test #27 
Pretest: No reaction. 
Primary lest: No reaction, 3 layers. 

Initial Temperature (multiple sample 1 ) :  70'F 
Initi a1 Temperature (93-66OC-30): 71'f 
Temperature after mixing: 70'F 

Temperature difference was: O'F t o  -1.F. 

*lSOaL of this mixture uas kept and used i n  the next test. 

Test 128 
Pretest: No reaction. 
Primary Test: No reaction, 1st and 2nd layers not as  distinguishable. 

Initial Temperature (multiple sample 1) :  70.F 
In i t i a1 Temperature (93-66OC-31) : 71'F 
Temperature after mlxing: 7O'F 

Temperature difference was: )'F t o  -1'F. 

+15(kaL of this mixture was kept and-used i n  the next test. 

Test t29 
Pretest: No reaction.. 
Primary Test: No rection, 2 layers. 

Inltial Temperature (multiple sample t ) :  70'F 
Initial Temperature (93066OV-35): 71'F 
Temperature after mixing: 70'F 

Temperature difference was: O'F t o  -1'F. 

'150rnL of this mixture was kept and used i n  the next test. 



lest #30 
h-etest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample 1 ) :  70'F 
Initial Temperature (93-66OC-32) : 71'F 
Temperature after mixing: 70'F 

Temperature difference was: O'F t o  -1'F. 

*lSQaL o f  this mixture was kept and used i n  the next test. 

Test 131 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (mu1 tiple sample 1)  : 70'F 
Initial Temperature (93-66M-33): 71'F 
Temperature after mixing: 70'F 

Temperature difference was: 0.F t o  -1.F. 

*ls(knL of this mixture was kept and used i n  the next test. 

lest  t32 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Initial Temperature (multiple sample t): 71'F 
In i t ia l  Temperature (93-66OC-34) : 72'F 
Temperature after mixing: 71.F 

lernperature difference was: O'F t o  -1'F. 

*lSOml of this mixture was kept and used i n  the next test. 

Test t33 
Pretest: No reaction. 
Primary lest: No reaction, 1 phase. . 

Initial Temperature (multiple sample 1) :  69'F 
In i t i  a1 Temperature (93-66OC-36) : 70'F 
Temperature after mixing: 69'F 

Temperature difference was: O'F t o  -1.F. 

+150mL of this mixture was kept and used i n  the next test. 

Test #34 
Pretest: No reaction. 
Primary Test: No reaction,l phase. 

I n i t i a l  Temperature (multiple sample #): 69'F 
Initial Temperature (93-66OC-37) : 70' F 
Temperature after mixing: 69'F 

Temperature difference was: O'F t o  -1'F. 

*lSOmL of this mixture was kept and used i n  the next test. 

. ,- . 



T e s t  #35 
Prrzt.cst: No reaction. 
Pr'lniat-y Test: No rcactlan, 1 p h a s e .  

I n i t t a l  leaiperaturs (mulliple satrrple W ) :  

T tmpe r a  t ur e B f t a r  m l  x 1 ng : 

69'1 

G 9 ' f  
l n l t i a l  Tempereture (93-66UC-38): 70.r 

Twpcrature  dl fret-cnce u a s :  0.F t o  -1.F. 

*150rnL of this mixture was k e p t  and used i n  the ttext t c s t .  

Tes t  1y36 
Pratest.! No r e a c t i o n .  
Pt-inrhry Test :  No reactlon, I phase. 

1iii t i a l  Temperature (mu1 t i p l e  sample I): 69-F 
l n l t i a )  Terriper-aturc (93-66OC-68) : 70'F 
Temperaturo after mtxtng: b9. F 

Temperature d l f f e r c n c e  was: O*F t o  -1.F. 

*150niL of t h i s  mtxture was kept and used i n  the npxt. t e s t .  

Test 837 
Pretest: Ho reaction, 
Prlmary T c s t :  No reaction, 1 phase. 

1 n l l i d l  Tenipet-ature ( n i u l t l p l e  ssnlplc d ' ) !  69'F 
lnltinl Tealpet-atut-c (93-66OC-42): 69'F 
Temperature after mixing:  69-F 

Tcnipcrature difference was: O'F. 

"1SOmL of this  mixture was kcyt  and used In the next l p s t . .  

T e s t  #38 
Pre t.es t : No react i on. 
Prirriar.y T e s t :  No reaction, I phase .  

I i i i l i a l  Temperature (mu1 t j p l e  sample 4 ) :  68'F 

Tempe I- a tu  re a f t e r m 1 x 1 n g : 68. F 
Initial Temperalure (93-GGOC-43):  69- r  

Temperature difference was: O ' F  t o  -1.F. 

*15OaL of t h I s  mixture was kept arid used 1 1 1  the  i iext  t c s t .  

T c s t  #39 
Pretest: No reaction. 
Primary Test: No reacliori, 2 layers formed. 

Initial Teniperature (mu1 t i p l e  sample K): 68'F 
111 i t ial  Tempera t u t e  (93-66OC-44) : 69'F 
Temperature after niixlng: 68' F 

Temperature di f ference  was:  O ' F  t o  -1.F. 

"150mL of  this mixture was kept a i d  used i n  the next t c s l .  
. .  . 
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Test 140 
Pretest :  No reaction. - 
R-imary les t :  No reaction, 2 layers.  

Ini t ia l  Temperature (wl t i p l e  sample I): 69'F 
Ini t ia l  Temperature (93-66OC-45) : 70'F 
Temperature a f t e r  mixing: 69'F 

Temperature difference was: O'F t o  -1'F.. 

*15OarL of this mixture was kept and used In the next test. 

Test 141 
Pretest:  No reaction. 
Primary les t :  No reaction, 2 layers.  

Ini t ia l  Temperature (multiple sample i ) :  7O'F 
Ini t ia l  Temperature (93-66OC-46) : 7l 'F 
Temperature a f t e r  mixing: 70'F 

Temperature difference was: O'F t o  -1.F. 

*15OmL of this mixture was kept and used i n  the next tes t .  

Test  142 
Pretest:  No reaction. 
Primary les t :  No reaction, 2 layers. 

in i t ia l  Temperature (mu1 t i p l e  sample t) : 71'F 
Ini t ia l  Temperature (93-66OC-47) : 71'F 
Temperature a f t e r  mixing: 71'F 

Temperature difference was: O'F. 

*150mL of this mixture was kept and used i n  the next tes t .  

Test #43 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers.  

Ini t ia l  Temperature (multiple sample t ) :  71'F 
Ini t ia l  Temperature (93-66OC-48): 72'F 
Temperature a f t e r  mixing: 71'F 

Temperature difference was: O'F t o  -1.F. 

*l50mL of t h i s  mixture was kept and used i n  the next tes t .  

l es t  144 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Ini t ia l  Temperature (multiple sample #): 71'F 
Ini t ia l  Temperature (93-66OC-49): 72.F 
Temperature a f t e r  mixing: 71'F 

Temperature difference was: O'F t o  -1'F. 

*150rnL of this mixture was kept and used i n  the next tes t .  

, .  . 



Test #45 
Pretest :  No reaction. 
Primary les t :  No reaction, 2 layers. 

Ini t ia l  Temperature (multiple sample t ) :  7l.S'F 
Ini t i a1 Temperature (93-66OC-SO) : 72'F 
T v e r o t u r e  a f t e r  mixing: 7 1 3 F  

Temperature difference was: O'F t o  .5*F. 

fl5OmL of this m i x t u r e  was kept  and used i n  the next test. 

Test t 4 6  
Pretest:  No reaction. 
Primary Test: No reaction, 2 layers. 

Ini t ia l  Temperature (multiple sample t): 71.5'F 
Ini t ia l  Temperature (93-66OC-51): 72'F 
Tespera ture a f t e r  m i  xi  ng : 71.5.F 

Temperature difference was: O'F t o  -.5*F. 

*15OmL of this mixture was kept  and used i n  the next test. 

Test 547 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Init ial  Temperature (multiple sample I): 72'F 
Ini t i a1 Temperature (93-66OC-52) : 73'F 
Temperature a f te r  m i  x i  ng : 72'F 

Temperature difference was: O'F t o  -1.F. 

fl5OmL of this mixture was kept and used i n  the next test. 

Test  t 4 8  
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Init ial  Temperature (multiple sample 5 ) :  72'F 
Ini t i  a1 Temperature (93-66OC-53) : 73'F 
Temperature a f t e r  mixing: 72'F 

Temperature difference was: O'F t o  -1'F. 

fl5OmL of this mixture was kept  and used i n  the next test. 

Test 1 4 9  
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Init ial  Temperature (multiple sample 1) :  72'F 
Init ial  Temperature (93-66OC-54): 73'F 
Temperature a f t e r  mixing: 72'F 

Temperature difference was: O'F t o  -1'F. 

fl50mL of this mixture was kept  and used i n  the next test. 



Pretest :  No reaction. 
Primary Test: No reaction. 2 layers. 

i n i t i a l  Temperature (mu1 t i p l e  sample t )  : 72'F 
Ini t i a1 Temperature (93-66OC-55) : 73.F 
Temperature af ter  mixing: 72'F 

Temperature difference was: O'F t o  -1'F. 

*l5Oml of this mixture was kept  and used i n  the next tes t .  

Test 151 
Pretest :  No reaction. 
Primary lest: No reaction, 2 layers. 

I n i t i a l  Temperature (multiple sample t): 72'F 
Ini t i a1 Temperature (93-66OC-56) : 73'F 
Temperature a f te r  mixing: 72'F 

Temperature difference was: O'F t o  -1'. 

*15OmL of this mixture was kept and used In  the next tes t .  

Test t S 2  
Pretest:  No reraction. 
Ptimry Test: No reaction.2 layers. 

In i t i a l  Temperature (multiple sample t): 72'F 
Ini t i a1 Temperature (93-66OC-57) : 73.F 
Temperature af ter  mixing: 72'F 

Temperature difference was: O'F to  -1'f. 

*1SChL of this mixture was kept and used i n  the next tes t .  

Test t53 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

In i t i a l  Temperature (multiple sample t ) :  72'F 
Ini t i a1 Temperature (93-66OC-58) : 73-F 
Temperature a f te r  mixing: 72'F 

Temperature difference was: O'F t o  -1.F. 

f150mL of this mixture was kept and used i n  the next test. 

Test t54 
Pretest: No reaction. 
Primary Test: No reaction, 2'  layers. 

In i t i a l  Temperature (multiple sample t): 72'F 
In i t i a l  Temperature (93-66OC-59): 73.F 
Temperature a f te r  mixing: 72'F 

Temperature difference was: O'F t o  -1'F. 

fl5OmL of this mixture was kept and used i n  the next test. 



Test 1 5 5  
Pretest: No reactlon. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (wl t iple  sample 5): 72*F 
Init ial  Temperature (93-66OC-66) : 73.F 
Teqerature after mixing: 72*F 

Temperature difference was: O'F t o  -1-F. 

f150d of this mixture was kept and used i n  the next tes t .  

Test t56 
Pretest: No reaction. 
Primary lest: No reaction, 2 layers. 

Initial Temperature (mu1 t ip le  sample t) : 73-F 
Initial Temperature (93-66OC-60) : 74=F 
Temperature after mixing: 73-F 

Temperatun difference was: 0.f to -1'F. 

*ISOd o f  this mixture was kept  and used i n  the next test .  

Test t 5 7  
Pretest: No reaction. 
Primary lest: No reaction, 2 layers. 

Initial Temperature (multiple sample t): 73'F 
Initlal Temperature (93-66OC-61) : 74*F 
Temperature after mixing: 73*F 

Temperature difference was: 0-F t o  -1-f. 

* 1 5 W  of this mixture was kept and used i n  the next test .  

Test t58 
Pretest: No reactlon. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample I ) :  73-F 
Initial Temperature (93-66OC-62) : 73'F 
Temperature after mixing: 73=F 

Temperature difference was: O'F. 

Comments: Sample containers 93-66OC-1 and 93-66OC-23 were not  used, they were 
i n  a solid grease form. 
No physical reactions were noted, no increased i n  temperature were 
recorded. 
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Sample Container Sample # I MEP # Volume 

6 93- 6603-6 60,035 * .. (1-5 above) mu1 ti  -samples mu1 t i -MBPs lS0ml 

P l a c e  the volume amount of *1* into the SOOml beaker. 
the volume amount of '2. into the same SOOml beaker. 

Then place 

/e#-$ 

Test#l 

i -I 

C 

Sample Container Sample I I MBF # voi- 
(1-6 above) mu1 ti - samples mu1 t i -MBPs l5Oml 

i 
7 9 3  - 660B-7 6 0 , 0 5 5  . 5 a  
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Sample Container Sample # MEP I Volume 

(1-10 above) multi-samples mu1 t i -MBPs lS0ml 

11 93-660B-31 1432 

P 

Sample Container Sample # MBP I Volume 

(1-13 above) multi-samples multi-KWs 150ml 

14 93-6603-14 30,045 2ml 

0 0 G .?. 2 4 



r .  

Sample Container 

(1-19 above) 

20 

- 6 8 1 3  

Sample # MBP I Volume 
a 

mu1 t i - samples mu1 t i - MGPs 15oml 
93 - 6 6 0 3 - 2 0  448 Iml 

Sample Container Sample # MBP # Volume 

(1-15 above) multi -samples mlti-rnPa l50ml 

16 93-660B-16 60,022 lnil 
A 

1 Sample Container Sample # MBP # V o l u u e  

18 93-66OB-18 1 1729 Iml 3 

I 

( 1 - 1 7  above) multi-samples mu1 t i  -MBPs 1soml 

Sample Container 

(1-20 above) 

21 

Sample I I MBP # Velum? 

mu1 t i - samples multi-MEFs lS0ml 

93 - 660E-21 50,346 . Iml 



. .- 

Sample Container 

(1-22 above) 
23 

6813 

Sample t MBP # Volure 

multi-samples mUl ti - N P S  lS0ml 

93 - 6608-23 508 lml 

rl 

1 

le Container 

k 

Sample Container Sample # MEP # VOl\rr=e 

(1-27 above) multi-samples mu1 t i -MEPS lS0ml 
a 

1 

20 93-660B-28 1337 lull 



r -  

Sample Container Sample # I W g P t  

( 1 - 3 4  above) mu1 ti - samples mu1 ti -MBPs 

6813 

Voltme 

15Crl I . 
I I 1 5  35 93-66OE-35 507 . 
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Sample Container Sample # MBP # Volume 

( 1 - 3 6  above) multi-samples mu1 t i -mil lS0ml 

37 93-660B-37 637 lml 
9 

6 8 1 3  

(1-38 above) 

39 

mu1 t i  -samples mu1 t i - MEPs lS0ml 

93-660B-39 870 l m l  

Sample Container I sample # I KEF # I volume 
I 

Sample container I Sample t 
( 1 - 3 9  above) mu1 t i  -samples 

40 93-6608-40 

MEP # Volulne 
- 

mu1 t i - MEPs 150ml 

50,202 lml 

Sample Container 

mu 1 t i - MEFs l50ml 

~ 

Sample Container Sample # MEP I Volume 
1 

(1-41 above) multi- samples mu1 ti -MEFs l50ml 

42 9 3 - 6 6 0 3 - 4 2  658 . lml 

0 0 G 3 28 
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m r y  o f  Cnlngled Matte Compatlblllty T e s t  

mm-LISTED W E  

Note: In t h e  following suraaary when no physical reaction t s  indicated this 
aeans as samples were mixed no mists, fumes, dusts, gases, spattering, 
foaming, solidification, precipitation, bubbling, or increases i n  
viscosity occurred. 

Test I1 
Pretest: No reaction. 
Primary Test: No reaction, 1 phase. 

Initial Temperature (93-660E-1): 77'F 
Initial Temperature (93-660E-2): 77'F 
Temperature after mixing: 76'F 

Temperature difference was: -1.F. 

fl501nL of this mixture was kept and used i n  the next test. 

Pretest: No reaction. 
Primary Test: No reaction, 2 layers, t h i n  black ring on top. 

- 
Test t 2  

Initial Temperature (93-660€-1,2): 75'F 
Initial Temperature (93-66OE-3): 74-F 
Temperature after mixing: 74-F 

Temperature difference was: 0-F t o  -1'F. 

*lSOs3L of this mixture was kept and used In the next test. 

Test #3 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers, t h i n  black ring on top. 

Initial Temperature (93-660E-1,2,3): 74'F 
Initial Temperature (93-660E-6): 75'F 
Temperature after mixing: 74'F 

Temperature difference was: O'F t o  -1.F. 

+lSOmL o f  this mixture was kept and used i n  the next test. 

Test 14 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers formed, dark brown on top  of 

l i g h t  brown. 
Ini t ial  Temperature (93-660E-1-3,6) : 74'F 

Temperature after mixing: 74' F 
Initial Temperature (93-660E-7): 74'F 

Temperature difference was: O'F. 

*lSOmL of this mixture was kept and used i n  the next test .  

000.730 



Test 15 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Ini ti a1 Teqerature (93-660E-1-3,6,7) : 72'F Initial TePperature (93-660E-9) : 73.5'F 
Temperature after mixing: 72.F 

Temperature difference was: O'F t o  -1.5.F. 

*lSOSL of this mixture was kept and used i n  the next test. 

Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (93-660E-1-3,6,7,9) : 
Initial Temperature (93-660E-10) : 
Temperature after mixing: 

Test #6 

Temperature difference was: t1 'F t o  -.5*F. 

73.5-F 

73'F 
72'F 

*lSOmL o f  this mixture was kept and used i n  the next test. 

Test #7 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (93-660E-1-3,6,7,9,10): 72.5'F Initial Temperature (93-660E-11) : 73.SmF 
Temperature after mixing: 72. S'F 

Temperature difference was: O'F t o  -1'F. 

*lSOmL o f  this mixture was kept and used i n  the next test. 
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Test t8 
Pretest: No reaction. 
Primary lest: No reaction, 2 layers. 

Initial Temperature (93-660E-1-3,6,7,9,10,11): 72.5.F 
Initial Temperature (93-660E-12): 73.F 
Temperature after mixlng: 73' F 

Twerature  difference was: O'F to  +.S'F. 

*ISoeL of this mixture was kept and used i n  the next test. 

Test t9 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Ini ti a1 Temperature (93-660E-1-3,6,7,9-12) : 72. S'F 
Initial Temperature (93-660E-14) : 73'F 
Temperature after mixing: 73'F 

Temperature difference was: O'F t o  t.5.F. 

*15(kilL o f  this mixture was kept and used i n  the next test. 
This mixture will be referred t o  as (multiple sample#) i n  
t h e  following tests. 

Test 110 
Pretest : No reaction. 
Primary lest: No reaction, 2 layers. 

Initial Temperature (multiple sample Ir): 72.5'F 
Initial Temperature (93-66OE-15): 72.5'F 
Temperature after mixing: 73.F 

Teaperature difference was: +.S'F. 

*lSOlaL of this mixture was kept and used i n  the next test. 

Test tll 
Pretest: No reaction. 
Primary lest: No reaction, 2 layers. 

Initial Temperature (mu7 tip7e sample 1):  73'F 
Initial Temperature (93-660E-16): 74.F 
Temperature after mixing: 73.F 

Temperature difference was: O'F t o  -1 .F .  

*lSOmL o f  this mixture was kept and used i n  the next test. 

Test 112  
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample I): 73'F 
Initial Temperature (93-660E-17) : 73.5.F 
Temperature after mixing: 73.F 

Temperature difference was: O*F t o  -.5'F. 

*150mL o f  this mixture was kept and used i n  t he  . .  next  tes t .  

OOC.332 



Test 113 
Pretest: No reaction. - 
Primary Test: No reaction, 2 layers. 

In i t ia l  Temperature (multiple sample 1): 73'F 
I n i t  i a1 Temperature (93-660E-18) : 74'F 
Temperature after mixing: 73'F 

Temperature difference was: O'F t o  -1.F. 

*150~L of this mixture was kept and used i n  the next test. 

Test 114 
Pretest: No reaction. 
Primary lest: No reaction, 2 layers. 

In i t ia l  Temperature (multiple sample I): 73'F 
Init ial  Temperature (93-660E-45) : 74'F , 
Temperature after mixing: 73'F 

Teaperature difference was: O'F t o  -1'F. 

*l5(knL of this mixture was kept and used i n  the next test .  

Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

In i t ia l  Temperature (multiple sample 1): 73'F 
In i t ia l  Temperature (93-660E-20): 74'F 
Temperature after mixing: 73'F 

Temperature difference was: O'F t o  -1'F. 

+lSOmL of this mixture was kept and used i n  t h e  next test. 

lest f15 

Test #I6 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Ini t ia l  Temperature (multiple sample 1 ) :  73'F 
In i t ia l  Temperature (93-660E-21): 74' F 
Temperature after mixing: 73' F 

Temperature difference was: O'F t o  -1'F. 

fl50mL of  this mixture was kept and used i n  the next test. 

Test f17 
Pretest: No reaction. 
Primary l e s t :  No reaction, 2 layers. 

Ini t ia l  Temperature (multiple sample #): 73'F 
Ini t ia l  Temperature (93-660E-22): 74-F 
Temperature after mixing: 73'F 

Temperature difference was: O'F t o  -1'F. 

fl5OmL o f  this mixture was kept and used i n  the next test. 



Pretest: No reaction. 
Primary Test: No reaction, 3 layers formed 

In i t ia l  Temperature (multiple sample t): 73'F 
Init ial  Temperature (93-660E-23) : 74.F 
Ternperat u re after m i  x i  ng : 73.F 

0 lest #18 

Temperature difference was: 0.F t o  -1-F. 

+15OmL of this mixture was kept and used i n  the next test. 

Test f19 
Pretest: No reaction. 
Primary lest:  No reaction, 3 layers. 

Init ial  Temperature (multiple sample I): 73.F 
Initial Temperature (93-660E-24) : 74.F 
Temperature after mixing: 73.F 

Temperature difference was: O'F t o  -1'F. 

*lSOmL of this mixture was kept and used i n  the next test. 

Test 120 
Pretest: No reaction. 
Primary Test: No reaction, 3 layers. 

In i t i a l  Temperature (mu1 t ip le  sample #): 73.F 
Initial Temperature (93-660E-25) : 74'F 
Temperature after m i  x i  ng : 73.F 

Temperature difference was: O'F to  -1'F. 

+15OmL of this mixture was kept and used i n  the next test. 

Test 1121 
Pretest: No reaction. 
Primary Test: No reaction, 2 layers formed. 

Initial Temperature (multiple sample 1): 73'F 
Initial Temperature (93-660E-26) : 73. S'F 
Temperature af ter  m i x i  ng : 73'F 

Temperature difference was: O'F t o  -.5'F. 

fl50mL o f  this mixture was kept and used i n  the next test. 

Test f 2 2  
Pretest: No reaction. 
Primary Test: No reaction, 2 layers. 

Initial Temperature (multiple sample #): 73.5.F 
Initial Temperature (93-660E-27) : 74.5.F 
Temperature after mixing: 73.5.F 

Temperature difference was: 0-F to  -1'F. 

f lSOmL of this mixture was kept and used i n  the next test. 

. .. . 



Pretest: .No reaction. 
Primary Test: No reaction, 2 layers. 

Ini t ia l  Temperature (multiple s m l e  1 ) :  73.5'F 
Ini t ia l  Temperature (93-66OE-28) :- 74.F 

, Temperature a f t e r  mixing: 73.5'F 
Temperature difference was: O'F t o  -.S'F. 

*lSOmL of t h i s  mixture was kept and used i n  the next tes t .  

Test t24 
Pretest: No reaction. 
Primary Test: No reaction, -2 layers. 

In i t ia l  Temperature (multiple sample t): 
Ini t i a1 Temperature (93-6606-29) : 

75'F 
74.F 

Temperature a f t e r  mixing: 74.5-F 
Temperature difference was: +.S°F to  -.S'F. 

+lSOmL of this mixture was kept and used i n  the next test .  

Test t25 
Pretest:  No reaction. 
Primary Test: No reaction, 2 layers. 

Ini t ia l  Temperature (multiple sample t): 73'F 
Ini t ia l  Temperature (93-660E-31): 74.F 
Temperature a f t e r  mixing: 73.F 

Temperature difference was: O'F t o  -1'F. 

+15OmL o f  this mixture was kept and used i n  the next tes t .  

Test t26 
Pretest: No reaction. 
Primary Test: No reaction, 3 layers formed. 

Ini t ia l  Temperature (multiple sample t): 68'F 
Ini t ia l  Temperature (93-660E-32) : 66'F 
Temperature a f t e r  mixing: 67.5'F 

Temperature difference was: +.S'F t o  -.S'F. 

*l50mL of this mixture was kept and used i n  the next tes t .  . 

Test t27 
Pretest:  No reaction. 
Primary Test: No reaction, 3 layers. 

In i t i a l  Temperature (mu1 t ip le  sample #): 
Ini t ia l  Temperature (93-66OE-34): 68'F 
Temperature a f t e r  mixing: 68'F 

67.5-F 

Temperature difference was: 0-F t o  t.5.F. 

fl50mL of this mixture was kept and used i n  the next test .  

. , - .  

000335 
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Pretest: No reaction. 
Primary Test: No reaction, 3 layers. 

Initial Temperature (multiple sample 1 ) :  67.5.F 
e Test 128 

Ini  t i a1 Temperature (93-66OE-35) : 68-F 
Temperature after mixing: 68.F 

Temperature difference was: t.5.F t o  -.5*F. 

fl5OmL of this mixture was kept and used i n  the next test. 

Test t 2 9  
Pretest: No reaction. 
Primary Test: No reaction, 3 layers. 

Initial Temperature (multiple sample t): 67.5.F 
Ini t i  a1 Temperature (93-660E-36) : 67'F 
Temperature after mixing: 67.S'F 

Temperature difference was: O'F t o  t.5'F. 

+150mL o f  thls mixture was kept and used i n  the next test. 

Test 530 
Pretest: No reaction. 
Primary lest:  No reaction, 3 layers. 

Initial Temperature (multiple sample 5): 67'F 
I n i t i a l  Temperature (93-660E-37) : 68'F 
Temperature after mixing: 67'F 

Temperature difference was: O'F t o  -1'F. 

fl50mL of this mixture was kept and used i n  the next test. 
e 

Test t 3 1  
Pretest: No reaction. 
Primary Test: No reaction, 3 layers. 

Initial Temperature (mu1 t ip le  sample #): 67'F 
Initial Temperature (93-660E-38): 68'F 
Temperature after mixing: 67'F 

Temperature difference was: O'F t o  -1.F. 

*150mL of this mixture was kept and used i n  the next test. 

Test t 3 2  
Pretest: No reaction. 
Primary Test: No reaction, 3 layers. 

I n i t i a l  Temperature (mu1 t ip le  sample #): 67'F 
Initial Temperature (93-660E-39) : 68'F 
Temperature after mixing: 67'F 

Temperature difference was: O'F t o  -1'F. 

*150mL of this mixture was kept and used i n  the next test. 



Pretest: No reaction. 
Prlaary Test: No reaction, 3 layers. 

Initial Temperature (multiple sample #): 67'F 

Temperature after mixlng : 67'F 

e lest 133 

Initial Temperature (93-660E-40): 68' F 

Temperature difference was: O ' F  t o  -1'F. 

*15OmL of this mixture was kept and used i n  the next test .  

Test t34 
Pretest: No reaction. 
Primary Test: No reaction, 3 layers. 

Initial Temperature (multiple sample Y ) :  67'F 
68' F 

Temperature after mixing: 67'F 
Initial Temperature (93-660E-42) : 

Temperature difference was: O'F t o  -1'F. 

*150mL of this mixture was kept and used i n  the next test. 

Comnents: No physical reactions were noted or significant increases i n  
temperature occurred i n  any of tests for the non-listed wastes. 

The following samples were no t  collected due t o  solids i n  the 
drums: 

93-660E-4 93-660E-30 93-660E-44 
93-660E-5 93-660E-33 
93-660E-8 93-660E-41 
93-660E-13 93-6606-43 
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Attachment A 

L 

Sample Sample # KEF # Volume 

1 93-660B-1 20,003 lS0ml 

Container 

2 93-660B-11 426 6ml 

AsIhl Method 5058 
Tert Method A - Conmingled Wart8 Compatibility 

4 

Sample Sample # MEF I Volume 

1 93-660B-2 20,003 lS0ml 

2 93-6608-12 426 6ml 

Container 
I 

t ., 

Place the volume amount of .lm into the SOOml beaker. Then place 
the volume amount of .2. into the same SOOml beaker. 

& I 

Sample Sample # M E P I  Volume 

1 93-660B-3 20,003 150ml 

2 93 - 660B- 13 426 6ml 

Container 

Sample Sample # MBP # Volwne 
Container 

1 93-660B-4 20,003 150ml 

2 93 - 660B- 14 426 6ml 
2 

Sample 
Container 

1 

2 

Sample # MBF 1) Volume 

93-660B-5 20,003 150ml 

93-660B-15 426 6ml 

Test#S 
c I I 

. . ,. . 

oocc39 
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w 

Sample Sample # MEF # Volume 

1 93 -660B-6 20 , 003 15Oml 

2 93-660B-16 426 6ml 

Container 

Attachment A 

9 

Sample Sample # MEF # Volume 

1 93 - 660B- 7 20,003 lS0ml 

2 93-660B-17 426 6ml 

Container 
a 

\ 

AsIhl Method 5058 
Tort Method A - C-ingled Wart. Conqatibility 

Sample 
Container 

1 

2 

LIS= IQfITABLES U 

Sample # MEF # Volume 
I 

93 - 6608-8 20,003 l50ml 

93-660B-18 426 6ml 

J 

Sample Sample # MEF # Volume 
Container 

1 93 -660B-9 20,003 l50ml 

2 93-660B-19 426 6ml 
F J 

Sample Sample #I 
Container 

MEP # Volume 

1 93-660B-10 20,003 

2 93 - 660B-20 426 

l50ml 

’ 6ml 



SIlalry o f  Caminglad Warto Compatlbility last 

l is ted Ignitables 1A 

Note: Ia the following sumary when no physical reaction is  indicated 
this  #UIS as surplcs were mixed no mists, fumes, dusts, gases, 
precipitation, bubbling, foaming, sol idiflcation, spattering, or increase 
viscosity- occurred. 

Test I 
h r t e s t :  No reaction. 
Primary lest: No physical reaction was obsened. 

Init ial  Temperature 1 (sample# 93-6608-1): 6 8 O F  
Init ial  Temperature 2 (sample# 93-6608-11): 69.5OF 
Temperature a f te r  aixing: 63 OF 

Temperature difference was - 5 O F  t o  -6OF. 

Test 2 
Pretest: No reaction. 
Primary lest:  No physical reaction was observed. 

Initial Temperature I (samplet 93-6608-2): 68OF 
Initial Temperature 2 (samplet 93-6608-12): 69*f 
Temperature a f te r  mixing: 62OF 

Temperature difference was -6OF t o  -7OF. 

Pretest: No reaction, two layers formed. 
Primary Test: No physical reaction was observed. 

Initial Temperature 1 (sample# 93-66-3): 68OF 
Initial Temperature 2 (sample# 93-66OB-13): 70°F 
Temperature a f te r  arixi ng: 66OF 

l e s t  3 

Temperature difference was - 2 O F  t o  -)OF. 

Tests 1-3 showed significant decreases i n  temperature. A 'Follow-Up' test 
was performed. Sample container 1 (samplet 93-6608-3), a quant i ty  of 
1OOmL was placed into a beaker. An ini t la l  teaperature of 68.S°F was 
measured, no other sunple was added t o  the beaker. The contents of the 
beaker e r e  stirred, a temperature af ter  st irring of 6S0F was measured, a 
decrease of 3. S O F .  

Test 4 
Pretest: No rection. 
Primary lest:  No reaction was observed. 

Initial Temperature 1 (sample# 93-6608-4): 68OF 
Initlal Temperature 2 (samplet 93-6606-14): 68Of 
Temperature a f te r  mixing: 63OF 

Temperature difference was -S°F. . I  

Test 5 
Pretest: No reaction. 
Primary Test: No physical reaction was observed. 

Initial Temperature 1 (samplet 93-6608-5): 6 6 O F  
Initial Temperature 2 (sample# 93-6606-15) : 68OF 
Temperature a f te r  mixing: 62OF 

000541 
Temperature difference was - 4 O F  t o  -6OF. 
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Test 6 
Pretest: No reaction. 
Primary Test: No physical reactlon was observed. 

Initial Temperature 1 (sample# 93-6608-6) : 66OF 
Init ial  Temperature 2 (sample# 93-6608-16): 69OF 
TePlperature after mixing: 60°F 

Temperature difference was - 6 O F  t o  - 9 O F .  

Test 7 
Pretest: After the addition from sample container 2 ($-le# 93- 

Primary Test: No reaction was observed. 

6605-17) fine particles collected a t  the bottom of the 
beaker. No reaction was observed. 

Inltial Temperature 1 (sample# 93-6608-7) 
before placed i n  beaker: 69OF 

66*F 
Init ial  Temperature 2 (sample# 93-6606-17): 6 9 O F  
Temperature af ter  mixing: 64OF 

Temperature (1) after transferred t o  beaker= 

Temperature difference was -2OF t o  -S°F. 

Test 8 
Pretest: After the addition from sample container 2 (sample# 93- 

6605-la), fine particles collected a t  the bottom of the 
beaker. No reaction was observed. 

Primary Test: Thin layer of sample 2 formed on top. 
Initial Temperature 1 (sample# 93-6608-8) 
before placed i n  beaker: 70°F 
Temperature (1) after transferred t o  beaker: 66*F 
Initial Temperature 2 (sample# 93-660B-18): 69OF 
Temperature a f te r  mixing: 62OF 

Temperature difference was -I°F t o  -7OF. 

Test 9 
. Pretest: Unusual color change, a bright pinklorange clear liquid 

formed. No reaction noted. 
Primary Test: Bright pink/orange liquid f o d ,  a pink resisdue 

was lef t  on the s t i r r ing rod. 
Initial Temperature 1 (sample# 93-6608-9) 
before placed i n  beaker: 6 9 O F  

Temperature (1) after transferred t o  beaker: 6 9 O F  
h i  t i a l  Temperature 2 (sample# 93-6608-19): 69OF 
Temperature a f te r  mixing: 6 9 O F  

Temperature d i  f ference was O O F .  

Test 10 
Pretest: No reaction. 
Primary Test: A t h i n  separation f o m d  after two samples were 

combined . 
Initial Temperature 1 (sample# 93-6608-10) 
before placed i n  beaker: 7Oof 
Temperature (1) after transferred t o  beaker: 6 6 O F  
Initial Temperature 2 (sample# 93-6608-20): 6 8 O f  
Temperature a f te r  mixing: 61 OF 

Temperature difference was -S°F to -7OF.  
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Coanents: I t  appeared that the significant decrease i n  t r e r a t u n  uas 

mainly due t o  the fact that  the contents of suple container 
1 would decrease i n  tesperatun uhen i t  was transferred from 
its’ original sample container to a beaker or upon stirring. 

O O C Z 4 3  
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APPENDIX G 

Title: 
Prepared by: RA Purcell 
Date : November 3, 1994 

Combustible and Ignitable RCRA Liquid Containment 

Note This Containment Storage Procedure is organized along the 
following nomenclature (X.Y.Z). 

X refers to the Type of RCRA liquids contained. When X is 1 the 
RCRA liquid is an ignitable liquid. When X is 2 the RCRA liquid is 
combustible. 

Y refers to a container storage process. Y as o refers to pre- 
preparation of the container. Y as 1 refers to the initial 
inerting of the empty container as necessary for ignitable liquids 
only. Y as 2 refers to operations required when dealing with 
partially filled containers. Y as 3 refers to action necessary 
during emptying the containers. Finally, Y as 4 refers to 
requirements for actions necessary for empty containers that have 
been used to store RCRA liquids. 

Z refers to the process operation. For combustible liquid tanks 
this step is universally Itno action necessarytt. For ignitable 
liquidtanks, the process operation is specified in the procedure. 



APPENDIX G 
Liquid Mixed Waste Project 

Storage of Ignitable and Combustible Liquids 

( X . 0 )  PRE-INERTING CONTAINMENT PREPARATION 

1.0 Preparation of Containment for Ignitable Liquids 

1.0.1 Remanufacture containment tank overflow cap such that it 
is fitted with a tap that can be connected to a gas 
(nitrogen) cylinder pressure/flow regulator. 

2.0 Preparation of Containment for Combustible Liquids 

2.0.1 No Action necessary 

(X.l) EMPTY CONTAINMENT INERTING 

Note: Do not inert a ignitable RCRA liquid containment until it 
becomes necessary for that containment to store ignitable 
liquids. 

1.1 Empty Ignitable Liquid Containment 

1.1.1 Pump inerting gas (nitrogen) into the modified top 
containment overflow cap 

1.1.2 An IH Technician shall measure the concentration of 
oxygen at the containment vent discharge to assure that 
it is less than 7% molar. 

Basis Once this is accomplished any ignitable liquid 
regardless of its vapor pressure can be safely 
placed into the containment. (all listed 
ignitable gasses cannot burn in oxygen 
concentrations below 9% molar). 

2.1 Empty Combustible Liquid Containment 

2.1.1 No Action Necessary 

Basis Combustible liquids present no explosive 
hazard. 

0 00.3 4 5 
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(X.2) FILLING CONTAINMENTS WITH RCRA COMBUSTIBLE AND IGNITABLE 
LIQUIDS 

1.2 

1.2.1 Inventory of Ignitable Containment less than 14000 

Partially Filled Ignitable Liquid Containment 

gallons 

1.2.1.1 225 SCF of nitrogen (contents of one standard high 
pressure gas bottle) shall be introduced daily into 
containments containing less than 14000 gallons of 
ignitable liquids. 

Basis Until the inventory of ignitable liquids 
is above 14000 gallons (7000 gallons head 
space) the containments must be 
maintained such that the oxygen 
concentration in the head space is less 
than 9% molar. 

The containments are maintained 
atmospheric pressure through a free 
flowing vent. Therefore, daily loss of 
the nitrogen from the containments will 
be due to the daily pumping of gasses due 
to temperature variations. Assuming, 
that the containments are at a nominal 
temperature (60'F) and are empty (21000 
gal gas volume), a daily 2O'F temperature 
variation shall require about 162.5 
Standard Cubic Feet (SCF) of nitrogen to 
maintain a 7% molar oxygen concentration 
in the containment. The contents of one 
standard high pressure nitrogen bottle 
(225 SCF) per day is 40% greater than the 
calculated requisite for an empty tank at 
a 2O'F variation. 

1.2.2 Partially Filled Ignitable Liquid Containment (inventory 
more than 14000 gallons) 

1.2.2.1 No Action Necessary 

Basis The Explosive energy of ignition of the 
ignitable vapors in a volume of less then 
7000 gallons has no effect on adjacent 
facilities. 
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2.2 Containments partially filled with combustible liquids 0 
2.2.1 No Action Necessary 

Basis Combustible liquids present no explosive 
hazard. 

(X.3) EMPTYING CONTAINMENTS OF RCRA COMBUSTIBLE AND IGNITABLE 
LIQUIDS 

1.3 Ignitable Liquid Containment 

1.3.1 Nitrogen shall be introduced into the containments of 
ignitable liquids while emptying at a rate 40% greater 
then the volumetric drainage rate. 

Basis Ignitable liquids must be maintained such that 
the oxygen concentration in the head space is 
less than 9% molar. 

2.3 Containments partially filled with combustible liquids 

2.3.1 No Action Necessary 

Basis Combustible liquids present no explosive 
hazard. 

(X.4) STORAGE OF EMPTY CONTAINMENT OF RCRA COMBUSTIBLE AND 
IGNITABLE LIQUIDS 

1.4 Ignitable Liquid Containment 

1.4.1 225 SCF of nitrogen shall be introduced daily into the 
empty containment formerly holding ignitable liquids 
until the empty containment manhole covers are removed 
and the containment ventilated. 

Basis After the ignitable liquid containment is 
emptied of ignitable liquids it is necessary 
to assure that the ignitable liquid vapors are 
maintained below the Lower Explosive Limit 
(LEL) . To assure that ignitable vapor 
concentrations are below the LEL the empty 
containment manhole covers shall be removed to 
ventilate the containment. 

2.4 Combustible Liquid Containments 

2.4.1 No Action Necessary 

Basis Combustible liquids present no explosive 
hazard. 

000.2 4 7 
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EMERGENCY RESPONSE TEAM 
FIRE/SPILL PREPLAN 

IGNITIBLE/COMBUSTIBLE LIQUID 
TRANSFER PROJECT 



p r o j e c t  DescriDtion 

T h i s  p r o j e c t  involves t h e  t r a n s f e r  of i g n i t i b l e  and 
combustible l i q u i d  waste stream material stored i n  various RCRA 
varehouses t o  a t r a n s f e r  f a c i l i t y  between Buildings 7 9  and Building 
7 7 .  The transfer f a c i l i t y  consist of S i x  ( 6 )  mobile storage 
vessels designed t o  haul such m a t e r i a l .  

Two ( 2 )  waste stream m a t e r i a l s  presently stored on site are 
i g n i t i b l e  and combustible l i q u i d  waste. I g n i t i b l e  l i q u i d  waste has 
a f l a s h  point belov 14OoF, c a r r y  EPA I . D .  number PO01 and are 
assigned the r e a c t i v i t y  group code R K a .  These mixtures include 
c h l o r i n a t e d  and halogenated spent s o l v e n t s  and hydrocarbon 
derivatives containing low concentrations o f  radionuclides, The 
i g n i t i b l e  l i q u i d s  are c u r r e n t l y  stored a t  the KC-2 Warehouse. 
Combustible l i q u i d  waste have a f l a s h  p o i n t  of 140°F and greater. 
T h i s  c a t e g o r y  does not car- t h e  DO01 code and are assigned the 
r e a c t i v i t y  group code I @ B a .  These mixtures are made up primarily of 
v a s t e  o i l s  and spent s o l v e n t s .  The combustible l i q u i d  waste i s  
s t o r e d  i n  various RCRA varehouses on s i t e .  Both waste streams 
c o n t a i n  l isted RCRA hazardous waste. 

The i g n i t i b l e  and combustible l i q u i d  waste w i l l  be pumped i n t o  bulk 
storage vessels f o r  c o n s o l i d a t i o n  and sampling prior t o  shipping. 
S i x  (6)  mobile s t o r a g e  v e s s e l s ,  each having c a p a c i t y  of 
approximately 21,000 g a l l o n s ,  a r e  located south of 4A Warehouse 
( B u i l d i n g  7 7 ) .  On t o p  o f  each storage v e s s e l ,  approximately 11 
f e e t  above grade is  a sampling p o r t a l .  Access t o  the top of the 
vessel is v i a  a stairway and walkway on t h e  west s ide of the 
vessel . 
Pumping w i l l  be accomplished by using an Air-Operated Diaphragm 
pump w i t h  S t a i n l e s s  S t e e l  wetted areas and Teflqn diaphragms. This 
type of pump w i l l  be used f o r  both i g n i t i b l e  and combustible l i q u i d  
w a s t e  . 
The L i q u i d  waste t r a n s f e r  p r o j e c t  c o n s i s t  of 5 d i f f e r e n t  phases of  
work . 
1. 

2 . 
T e s t i n g  to v e r i f y  a c c e p t a b i l i t y  of wastes before mixing. 

Transferring i g n i t a b l e  and combustible l i q u i d  wastes currently 
s t o r e d  i n  druns t o  bulk l i q u i d  storage v e s s e l s .  

3 .  Sampling s t o r a g e  v e s s e l s  contents f o r  a n a l y s i s  according t o  
t h e  sampling p l a n  supporting the K-25 TSCA Incinerator Waste 
Acceptance C r i t e r i a .  
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Shipment of  the l i q u i d  waste from the F p l p  to the K-25 TSCA 
Incinerator located i n  O a k  Ridge Tennessee. 

5 .  

The I g n i t i b l e  l iquids w i l l  be transferred into two ( 2 )  
designated storage vessels.  The vessels,  numbered 239430 and 
239428 w i l l  be made inert prior t o  pumping liquids into the 
v e s s e l s .  Industrial  Hygiene w i l l  be responsible for assuring an 
i n e r t  atmosphere. 

ResDonse Guidelines 

Responding Vehicles; 

Primary Response Route; 

Rescue 3 0 1  
Engine 3 1 2  
Haz-Mat 328 and support t r a i l e r  
Ambulance 3 3 1  or 332 
Mobile Air u n i t  ( i f  required) 

"NOTE": Engine 3 1 2  is  the preferred Engine 
due t o  i t ' s  foam c a p a b i l i t y  

East on 1 s t  s t r e e t  t o  north on "E" street  
t o  the High Pressure hydrant south of 
Building 7 9  (RCRA Warehouse). Prepare t o  
lay a supply l i n e  t o  the scene. Prepare 
t o  s t a r t  foam operations. 

Secondary Response Route;West on 1 s t  s t r e e t  t o  north on 'IC" street  
t o  east  on 2nd s t r e e t  t o  the High Pressure 
hydrant south of Plant  9 .  Prepare t o  l a y  
a supply l ine t o  t h e  scene. Prepare t o  
s t a r t  foam operations. 

On a c t i v a t i o n  of the ERT pagers for  a response t o  the 
Ignitible/Combustible l iquid transfer p r o j e c t  the EC must o b t a i n  
the current wind speed and direction t o  enable him t o  respond 
upwind of t h e  incident scene. T h i s  information must be passed on 
t o  t h e  other responding u n i t s .  

O n c e  on the scene the EC must conduct a size-up and notify the 
Communication Center of the s i t u a t i o n  a s  it e x i s t s .  The EC must 
make a conscious e f f o r t  t o  avoid entering a dangerous situation and 
h i s  approach should be from a upwind side.  It may be necessary 
d u r i n g  the size-up t o  take immediate a c t i o n  t o  save l ives  or t o  
i s o l a t e  the area, b u t  t h i s  must be done with f u l l  -awareness of the 
p o s s i b l e  hazards t o  ERT personnel. Personal protective equipment 
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relevant to the incident shall be relayed to the other responding 
units. 

The EC shall contact the supervisor in charge of the operation to 
identify the nature and severity of the problem and to gather' 
information to formulate a plan of action. Several questions need 
to be answered by the supervisor before any entry is made into a 
hazard zone; 

1. What is currently happening? 

Are there people in danger? 
Is there a possible but not leaking vessel in danger? 
Is there a fire? 
Is there a release of liquid? 
Has there been an explosion? 

2. What is the nature of the accident? 

What is the liquid involved? 
Is there a radiation hazard? 

3. What is the condition of the vessel/piping or equipment? 

Is it under stress from h e a t  or fire? 
Is it under stress from mechanical damage? 

Once information has been gathered and a plan of action is made the 
EC must establish zones to maintain a safe perimeter around the 
incident scene and to keep NON-ESSENTIAL personnel away from 
danger. Some of these non-essential personnel could be ERT 
members, Medical or RAD Safety personnel, that are not trained or 
equipped t o  enter an exclusion zone. 

The EC shall start to assign Sector Officer's to carry out the 
tactical objectives of the plan of action. These Sector Officer's 
shall be briefed on the overall strategy-and tactical objectives of 
their respective assignments. The AEDO (Incident Commander) shall 
a l s o  be briefed on the response plan and tactical objectives. 

Potential Hazards 

Fire or Explosion; 

Flammable/combustible materia1;may ignite by heat, sparks, or 
flames. 

Vapors may travel to a source of ignition and flash back. 

Containers may explode in heat of fire. 

O O G S S l  



Health Hazards; 

Vapors may cause dizziness or suffocation. 

Contact may irritate or burn skin and eyes. 

Fire may produce irritating gases. 

Run-off from fire control or  dilution water may cause 
pollution. 

hneruencv Action; 

Keep unnecessary personnel away; isolate hazard area and deny 
entry. 

Stay up wind; keep out of low laying areas. 

SCBA and structural firefighters protective clothing will 
provide limited protection. 

Fire; 

Small fires - D r y  Chemical, C02, water spray, or foam (AFFF).  

Large fires - Water spray foam (AFFF) is recommended. 

Cool containers that are exposed to flames with water from the 
side until well after the fire is out. 

For massive fire in a cargo area, use unmanned hose holders or 
monitor nozzles; if this is impossible, withdraw from the area 
and let the fire burn out. 

Withdraw immediately in case of rising sound from venting 
safety device or and discoloration of the vessel due to fire. 

spill or leak; 

Shut off ignition sources; no flares, snoking, or flames in 
the area. 

Stop leak if you can do so without risk. 

Water spray may reduce vapors, but it may not prevent ignition 
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absorbent material and place into csntainers f o r  late:  
d i s p o s a l .  

Large S p i l l s  - Dike f a r  ahead of l i q u i d  s p i l l  for l a t e r  
d i s p o s a l .  

F i r s t  Aid; 

Wove victim t o  fresh a i r  and c a l l  emergency medical care; i f  
not  breathing, g i v e  a r t i f i c i a l  respiration;  i f  breathing i s  
d i f f i c u l t  give  oxygen. 

I n  case of eye contact  w i t h  material,  immediately f l u s h  
eyes w i t h  running water f o r  a t  l e a s t  1 5  minutes. 

Wash skin-with soap and water. 

Remove and i s o l a t e  contaminated clothing and shoes a t  the 
site. 

S a f e t y  6 F i r e  Information: e 
The f o l l o w i n g  information should be used fcr emergency response; 

Hinimum protective  clothing s h a l l  c o n s i s t  of full turnout 
bunker gear w i t h  SCBA. 

Stop the source of the leak or s p i l l  if n o t  already done. 

The area s h a l l  be barri'caded w i t h  banner tape and 
personnel redirected by response personnel 

Reporting requirements w i l l  be directed by the AEDO or 
Environmental Compliance, 

I f  necessary, a foam (AFFF) blanket s h a l l  be applied to 
prevent vapor spread. 

Low laying and surrounding area s h a l l  be checked w i t h  an 
e x p l o s i v e  gas monitor t o  i d e n t i f y  and/or locate areas 
where vapors may have accunulated. I f  necessary, a l l  
e l e c t r i c a l  supply c i r c u i t s  s h a l l  be shut off, including 
emergency power circuits t o  prevent a p o s s i b l e  source of 
i g n i t i o n .  The disconnect neans must be i n  a s a f e  arez  s o  
that shutting o f f  c i r c u i t s  i n  i t s e l f  w i l l  not c r e a t e  a 
source o f  i g n i t i o n .  

0 0 0 5.5 3 



I f  the product can be pumped, explosion proof pumps s h a l l  
be used t o  t r a n s f e r  the product t o  approved flammable 
l i q u i d  containers.  Combustible/flammable l i q u i d s  s h a l l  
not be washed i n t o  sumps o r  storm sewers. A l l  containers 
and t r a n s f e r  u n i t s  must be properly grounded and bonded. 
Standby f i r e  a t t a c k  crews s h a l l  be i n  p o s i t i o n  during a l l  
such operations. Beryllium a l l o y  non-sparking t o o l s  
s h a l l  be used f o r  any r e p a i r s  or mechanical processes 
within t h e  s p i l l  area.  

Removal o f  barricade tape and a c c e s s  t o  t h e  area s h a l l  be 
,permitted only a f t e r  s p i l l e d  product has been removed, 
area surveyed, and w i t h  t h e  approval of t h e  AEDO. 

Any member of t h e  ERT t h a t  is s u s p e c t  of an a c c i d e n t a l ;  
exposure or a c t u a l  contamination s h a l l  report t o  Medical 
f o r  treatment. This s h a l l  be documented by t h e  Emergency 
Chief or person i n  charge. 

Foam Svstem ODeration 

Engine 3 1 2  is the preferred Engine to response due to it's foam 
c a p a b i l i t i e s .  The Engine is  equipped w i t h  an around t h e  pump foam 
proport ioner . It has a 50 g a l l o n  foam tank located above t h e  
pump. The foam tank c o n t a i n s  AFFF foam. To operate the foam 
system the pump must be i n  operation. The f o a r  system may then be 
operated i n  t h e  following manner; 

1. 

2. 

3 .  

4. 

5 .  

6 .  

P u l l  FOAM handle to open the foam t a n k .  

P u l l  EDUCTOR handle. 

Set metering v a l v e  according t o  t h e  d e s i r e d  percentage. 

The Intake (vacuum gage) MUST be maintained a t  10 t o  
1 5 p s i  a t  a l l  times i n  order f o r  t h e  foam system t o  
operate. 

Apply foam. 

A t  any time during t h e  operation t h e  r e c i r c u l a t i n g  valve 
should not be t u r n e d  on. This will allow for  t h e  foar, 
s o l u t i o n  to e n t e r  the booster t a n k ,  w h i c h  w i l l  required 
to back flush the pump. 

To s h u t  down, c l o s e  t h e  FOAM v a l v e  and p u l l  t h e  FLUSH 



0 References; 

EXT Manual Section 7.3 - Response G u i d e l i n e  for 
Combustible/Flammable Liquid Spills or F i r e s  

Waterous Pump Operations manual 
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Drums Identified Which Exceed 0.01% Uranium 
Page 1 of 3 

Lot Code Material Description: 
(1st 4 diqits) (includinq % uranium and lot markins information) 

SO95 glOily oxidation sludges with high free metalst1, Iloily 
sludgelV, "Solvent Contaminated Oilv1, 0.50 to 10.00 % U. 

29 drums identified, with lot markings: 

200-0-015-0297, 
800-0-041-0293 C 0309, 
800-0-039-0321, 
800-0-015-0300-000001 through 3. 

D690 810ily sludge, Waste Inventoryv1, I8Contaminated Insoluble 
Oil8t, Wsed Oilat, Itoily Sludgest1, (0.50 - 40.00 % U) 

39 drums identified with lot markings: 

200-V-015-0340-000001 through 4, 
731-D-009-0337, 
655-D-041-0333, 

620-D-015-0318, 
655-D-015-0318-000001 & 2, 

530-D-015-0317,0319, and 0325, 

655-D-039-6319-000001 through 4 

R071 ttOily Sludge for Oxidationtt, 50.00 % U 

1 drum, labelled 920-1-041-0305-000001 

X888 ftOily sludge for oxidationt1 and IvU-Contaminated Oil, 

8 drums identified, with numbers 015 or 041 within 
their lot marking codes. 

Insoluble in Water", 0.5 to 10.00 % U 

X095 tlOily Sludge for Oxidation, 1.60 % U 

79 drums identified 

R020 ttU-contaminated solvent, paint thinner", "Contaminated 
Oil, Insoluble", v80ilg1. 

20 drums, 0.20 - 0.50 % U, with numbers lI013- 

033111, within their lot marking codes. 
0328", "013-0330", "P-015-7331, 0339, 7326, 0330, 
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Lot Code Material Description: 
(1st 4 diaits) (includincr % uranium and lot markina information) 

R050 IWsed oil from equipment in Lab" , W-Contaminated Oil , 
Not Water Solublett, and Wsed Oiltt. 

14 drums, (0.500 - 1.00 % U) , identified by the 
numbers 11015-7326, 0329 - 0332" within their lot 
marking codes. 

X500 "Oily Sludge" and TJ-Contaminated Oil , Insoluble in 
Water". 

4 drums (0.5 to 1.60 % U) identified, 3 in 85 
gallon overpacks and 1 in a 55 gallon drum. The 85 
gallon overpacks have numbers 11039-0309t1 within 
their lot marking codes and labelled as "drum 
numbers 000001 through 00000311. The 55 gallon drum 
has the number t1015-03091t within its lot marking 
code and is labelled as 'Idrum number O O O O 0 1 8 1 .  

H082 Oily Sludge" 

1 drum (1.60 % U) identified, in an 85 gallon 
overpack. The 85 gallon overpacks has numbers 
"039-027911 within its lot marking code and is 
labelled as "drum number 000001~~. 

H093 @@Hydraulic Oilgg , @@Contaminated Solvents -- Trichlor, 
Perchl" , "Contaminated Insoluble Oil1v. 

89 drums (0.50 - 1.60 % U). Drum Sizes: Various 
(55s, 85 OPs, 55 OPs, 110 OPs, etc.). The drums 
have numbers 1101311 and 1101511 within their lot 
marking codes. 

X948 IIHydraulic Oilt1, 

1 drum (0.50 % U) , within a 55 gallon drum. The 
drum number is -137-D-015-0294-000001. 

so20 "Hydraul ic Oi 1" 

4 drums (0.50 % U), all in 55s. The drum numbers 
are -137-D-015-0323-000001 - 3 and -137-D-015-0303- 
000001. 
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Lot Code Material Description: 
(1st 4 diaits) (includina % uranium and lot markina information) a 
R099 "Quench Oiltt, IIContaminated Insoluble Oilt1 

19 drums (0.50 % U). The drums have the numbers - 
351-V-015-0299 and -201-V-015-0331 within their lot 
marking codes 

1 drum (0.50 % U) . The drum has the number -3OO-V- 
015-7326-000001. 

W095 Itwaste Inventory*@, 3 drums (tt0.50 % .I1). The drums are 

wo99 "Waste Inventory", 4 drums ("0.50 % U"). The drums are 

labelled It-200-V-015-0332-000001 - 3" 
d 

labelled *~-200-V-015-0340-000001 - 4 " .  

R125 "Contaminated Insoluble Oiltt, 1 drum (t*0.50 % U"). The 
drum is labelled It-201-V-015-0325-000002". 

Total number of drums which will be affected: -317 within the 
listed inventory. 

a 



a 
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ATTACHMENT K 

In order to demonstrate compliance with OAC 3745-55-75 (B) (3) and (4)’ 
the following dimensions and calculations of the secondary containment 
are provided. The calculations demonstrate the containment system has 
sufficient capacity to contain 10% of the volume of the containers or 
the volume of the largest container, whichever is greater, plus the 
precipitation from a twenty-five year, twenty-four hour rainfall event. 

All six tanks in the secondary containment are 21,000 gallons. For this 
reason the volume of any one tank is more than 10% of the capacity of 
the entire contained tank farm. A non-pressurized vessel of liquid will 
drain until the level of the contained liquid and the surrounding liquid 
are equal. For example, if the bottom of a tank is punctured, the tank 
will leak only until the secondary containment is filled to the level 
remaining in the tank. The liquid remaining in the tank erases the 
footprint displaced by the tank. The containment calculations provided 
are based upon the footprints of five tanks displacing liquid. 

The calculation is as follows: 

Containment Capaci tv: 

The secondary containment vessel is 90’ x 60’ x 1.5’ in depth. 

90’ x 60’ x 1.5’ = 8100 cubic feet (cf) 

Capacity of Lamest Tank: 

21,000 gal i 7.4 gal/cu.ft = 2838 cf 

Volume of 25 Year124 Hour Rain Event: 

5.4” = .45’ 

.45’ x 60’ x 90’ = 2430 cf 

Volume Displaced by 5 Non-Leakinq Tanks: 

Volume occupied by five 40’ x 8’ rectangular tanks in the 1.5’ deep 
secondary containment vessel : 

5 x 8’ x 40’ x 1.5’  = 2400 cf 

Containment Summary: 

8100 cf - 2838 cf - 2430 cf - 2400 cf = 432 Cubic Feet 



The volume of the la rges t  of  s ix  tanks p l u s  the volume of  a 25 year/  24 hour 
rain event i s  l e s s  than the capacity of the secondary containment vessel by 
432 cubic f ee t .  Applying t h i s  volume over the 90’ x 60’ containment area l e s s  
the f i v e  8’ x 40’ tanks: 0 

432 c f i  (90’ x 60’ - 5 x 8’ x 40’)  = .114’ = 1.34” 

This idealized calculat ion provides l e s s  f r e e  board than discussed in the  
project documentation. 
gallons,  the calculat ion is  based upon the  tank capacity of  21,000 gallons.  
This calculat ion a l so  assumes the tanks t o  be f l a t  bottomed rectangles.  
are in f a c t ,  b u i l t  on semi-trailer frames approximately 12” in depth. While 
s t ruc tura l  members of frame would be submerged, the frame i s  not so l id  and 
would not displace the e n t i r e  volume. 
cal cul ated i s extremely conservative. 

The tanks are  not planned t o  contain more than 20,000 

They 

For these reasons, the  f r e e  board 
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MIXED AND HAZARDOUS WASTE DISPOSAL 

MULTIPLE TANKlCONTAlNER INSPECTION FORM 

:CT NAME: IGNITABLE LIQUID MIXED WASTE PROJECT 

ENG1NEER:ROBERT F. SCHULTEN. HAZARDOUS & MIXED WASTE DISPOSAL PLANNIN6 

1 t a  I t s  Dacriptim 

TEMPORARY TANK STORAGE: List l ank  h . ' s  and Location(s): 

7 

- 
8 

- 

Overf i 11 /Spi 11 control 
equipment: 

Corrosion or  release of 
waste: 

Honitoring equipment In 
place (Content level): 

Surrounding area & u n i t  
in tegr i ty:  
Secondary containment 
condi t i  on : 

Manway/f i 11 p i  pe seal s 
unbroken : 

Sump pump switch 
position -should be on 
"off" s e t t i ng :  

Tank has "Hazardous 
Waste" marking (label) 
affixed 

\ 

DRUH STORAGE AREA(S): Attach l i s t  o f  in 

1 Drums have "Hazardous 
Waste" marking (label) 
af f i xed 

2 Corrosion, holes, dents, 
bulges, o r  leaks: 

3 A l l  drums closed except 
when adding or removing 
waste: 
S p i l l  control equipment: 

I , .  I 

5 
Secondary containment 
condi t i  on: 

mtory No.'s and staging area location(s): 

1 of 2 0c)C:Q;Z 



R TRUCK AWD TRAILER: L i s t  l o c a t i o n :  

Labeled w i t h  'Hazardous 
Waste. marking 

bulges, or leaks: 
2 Corrosion, holes, dents, 

3 Lidlmanway closed except 
when adding or removing 
waste: 

4 Spill control equipment: 

5 Secondary containment 
condition: 

NOTE: INDOOR DRUHS AND STA6IN6 AREAS MUST BE INSPECTED WEEKLY 
TEHPORARY STORAGE TANKS MUST BE INSPECTED DAILY 
TANKER TRUCK HUST BE INSPECTED DAILY ' 

Comments : 

Inspector's SignatureIBadge No. : Date: 

1 t 

2 o f  2 
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TIN MARIETTA ENERGY SYSTEMS, INC. 0 

A u y t  12 1994 

Distribution 

Draft 'ISCA Iocinerator Burn Plan for F d  Year (Fy) 1995 

Please review the enclosed information supporting the 'ISCA Incinerator bum plan for incincrable 
liquid waste for Fy 1995. Your review should include concurrence and apprwal of the burn Capacity 
allocations for your site and completion of the site issues for implementation of the bum plan The 
list of issues is presented in Attachment 5. 

I would like to issue the final burn plan and configuration management requirements by 
September 1.1994. Thereafter, the bum plan will be maintained current using c o n f i p t b n  
management. To meet this schedule please submit your comments via fax to me at (615) 576-6222 
or Brenda Snyder at (615) 576-5380 no later than August 19, 1994. 

If you have any questions, please contact me at (615) 576-6797. 

' V  Angel L Rivera, K-1037, MS-7357 
Energy Systems Waste Management Organization 

ALR:trnh - ESWMO(OI):94-035 

Enclosures 

ctenc: V. Adam 
P. A Flowers 
C E F r y e .  
L J. Mezga 
E Perez 
W. K. Simon 
B. S. Snyder 
S. T. Wright 
File - ALR 

0 0 0 c G 4 



Distribution 
Page 2 
August 12,1994 

Distribution: 

Femald 

K Crossen 
E F. SChult.cn 

Martin Marietta Enerev Svstems. Inc. 

C. Ebien 
J. K. Giipin 
R G. Kuehn 
B. Linck 
M. E Saunders 

RMI ComDanv Extrusion Plant 

M. L Johnson 
D. Kniss 



?scA INCINERATOR FISCALYEAR 0 19!35 BURN PLAN 
FOR INCINERABLE LJQUID WASTE 

On July 28, 1994, a meeting was held at the Garden Plaza Hotel in Oak Ridge. Tennessee to develop 
the TSCA Incinerator burn plan for incinerable liquid waste for A' 1995. The following sites 
representatives participated in this planning activity 

K-25 Site, Mark Saunders 
Y-12 Plant, Chuck Eblen 
Oak Ridge National Laboratory (ORNL), Jeff Gilpin 
Paducah Gaseous Diffusion Plant (PAD), Richard Kuehn 
FERMCO, Kevin Crwsen, Robert E Schulten 
RMI, M. Lyn Johnson 
'ISCA Incinerator, Brenda Snyder 
Angel L Rivera, Energy Systems Waste Management Organization Central 
Kevin Rarsh, ORNL Computing Applications Division 

Table 1 presents the TSCA Incinerator bum targets for liquid waste for FY 1995. 

Table 1 
Liquid Waste Burn Plan for Fy 1% 

Burn Target (lb) Percent 
AUocation 

~~~ 

K-25 1,475,000 1 36.9 

Y-12 I 800,000 I 20.0 

Portsmouth Gaseous 500,000 125 

PGDP 400,OOo 10.0 

FERMCO 693.000 173 

Diffusion Plant (PORTS) 

Grand Total 1- ~ 4.000.000 I 100 

Total Oak Ridge 2,407,000 60.2 
Reservation (ORR) 

Total Off-ORR 1,592.W 39.8 



Additional infomation supporting the development and implementation of the IT 1995 Bum Plan 
is presented in the following attachments for your review and comment. 

Attachment 1 provides a summary of the incinerable liquid waste inventories at your site as 
of October 1994. A total liquid waste inventory of 5,872032 pounds (lhs) was used as basis 
for the N 1995 Bum Plan. 

a Attachment 2 provides estimates of the projected generation rates for FY 1995 and Fy 1996. 
These generation rates will be used in updating the bng-Range Burn Plan 

a Attachment 3 presents the bum targets by month for FY 1995. These targets are to be used 
as guidance for bum scheduling. Bum scheduling include waste selection, sampling, analysis, 
issue the requests for incineration, shipment, incineration, and certification. 

0 Attachmeot 4 presents the bum targets by fiscal quarter. These targets will be used to report 
progress to the Department of Energy (DOE) Oak Ridge Operations Office (ORO) in the 
implementation for the burn plan. 

a Attachment 5 presents a list of issues that each site identified as significant in the 
implementation of the bum plan. Please teview this issues as applicable to your site. Action 
plans will be developed for the resolution of these issues. 

Information on notification requirements for corrosive ( W 2 )  waste treated at non-wastewater 
treatment facilities and ignitable (DOOl) waste with less than 10 percent total organic carbon will be 
distributed at a later date. If you found any reference containing this information please let me 
know. 

I would like to propose the following implementation progress tracking and reporting requirements 
for this plan: 

(1) Monthly progress reports to the sites on the progress and status of the following 
elements of the burn schedule to be maintained by Brenda Snyder. 

- site requests for changes to the original bum targets 
revised bum targets (TSCA Incinerator) - 

- revised bum targets (sites) 

- requests for incineration 

- shipment schedules 

- waste characterization 

waste acceptance 

- waste received 
- waste treated 
- certificate of destruction 

(2) Quarterly progress reports to DOWORO on revised bum targets, actual bum, and 
variances. 



?he proposed schedule in support of implementation of the FY 1995 bum plan is Listed in Table 2 

Table 2 
Prowse Schedule in Su 

Activity 

Receive comments on  the Draft 
FY 1995 Burn Plan 

Resotve issues and issue Final 
FY 1995 Bum Plan for 
Configuration Management 

Monthly Status and 
Implementation Progress 
Reports to the Sites on the  
FY 1995 Bum Plan 

Quarterly Progress Reports to 
DOUORO on Implementation 
of the F Y  1995 Bum Plan 

mn of IT 1995 Bum Pian 

Tarnet Date 

A u y t  19.1994 

September 1, 1994 

October 15, 1994 
November 15,1994 
December 15,1994 
January 15, 1995 
February 15, 1995 
March 15, 1995 
April 15, 1995 
May 15,1995 
June 15,1995 , 
July 15, 1995 
August 15,1995 
September 15,1995 

January 31, 1995 
April 31, 1995 
July 31, 1995 
October 31. 1995 

I 

.. . 



Attachment 1 

Total lncinerable Waste Inventory 

Most 
Waste Recent Prior Inventory 

Site Group Inventory Inventory Date 

K-25 KO01 1,894,656 1011 994 

SITE TOTAL 1,894,656 

Y-12 Yo01 

SITE TOTAL 

552,000 , 1 011994 

552,000 

ORNL Xool 

SITE TOTAL 

132,000 

132,000 

1011 994 

PORTS coo5 

SITE TOTAL 

947,000 

947,000 

1011994 

PGDP Pool 
Po03 
Po05 

370,000 
363,796 
663,190 

1011 994 
1011 994 
1011 994 

SITE TOTAL 1,396,986 

FERMCO F005 872,000 

SITE TOTAL 872,000 

1011994 - 

RMI R005 77,390 1 0/1994 

SITE TOTAL 77,390 

GRAND TOTAL 5,872,032 
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Attachment 2 

Total Incinerable Waste Generation Projections 

Bum Projected 
Period Site Generation 

FY 1 995 K-25 25,000 
Y-12 3 0 0 , ~  
DRNL 42,000 
PORTS 362,909 
PGDP 150,OOO 
FERMCO : ' 5O.OOO 
RMI 7,200 

TOTAL 937,109 

FY1996 K-25 25,000 
Y-12 200,000 
ORNL 42,000 
PORTS ~ , O O o  
PGDP 150,Ooo 
FERMCO 100,000 

TOTAL 823,000 
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In e a r l i e r  information exchanqes. a concern ident i f ied  was the term non-FFCA . - -  
waste appearing i n  the  TSCA Burn  Schedule. The c l a r i f i ca t ion  offered i s  repeated 
here for reference. 

Define "non-FFCA waste" as seen i n  the  TSCA Burn  Schedule. We need t o  insure 
tha t  we do n o t  appear t o  be circumventing the FFCA process. 

The Oak Ridge K-25, Y-12, and ORNL f a c i l i t i e s ,  and the Paducah Gaseous Diffusion 
Plant, have i n  place, Federal F a c i l i t i e s  Compliance Agreements ( F F C A ) ,  f o r  timely 
treatment and disposal of LDR and PCB wastes. Disposi t ion of affected waste 
streams a t  each s i t e  i s  time c r i t i c a l  (compliance schedules), w i t h  a l l  affected 
wastes scheduled fo r  treatment a t  the TSCA Incinerator.  Due t o  limited waste 
treatment capac i t ies  a t  the TSCA Incinerator,  FFCA wastes get f i r s t  p r io r i ty  i n  
the  burn plan, so tha t  these f a c i l i t i e s  can meet t h e i r  compliance schedules. 
FEMP l iquid mixed wastes a re  not  par t  of an FFCA f o r  LDR, and a re  therefore ,  
categorized as  NON-FFCA wastes on the TSCA Incinerator burn schedule. 



Attachment 5 

TSCA Iadnerator Fy 19% Burn Plan Implementation Issues 

K-2!5 Site 

(1) There is a potential for a reduction of blending capability of tanks K-1202. 

Y-12 Plant 

PAD 

(1) 

(3) 

(4) 

About 4O.ooO gallons of liquid waste containing the FO39 Environmental Protection 
Agency waste code is being stored at the Y-12 Plant. The  TSCA Incinerator does not 
have this code in the Resource Conservation and Recovery Act Permit. 

There is a Comprehensive Environmental Response. Compensation and Liability Act 
(CERCLA) issue with burning waste stored in OD-9. 

Acceptance of Sr-90 and 0-137 containing liquid waste at the TSCA Incinerator. 

A maximum shipment of 500,000 Ibs of liquid incinerable waste per year was identified 
as the PORTS limit. 

PAD does not have bulking capabilities at this time. The tank used in the past for 
blending is down for repairs. Support from the TSCA Incinerator will be needed 
during FY 1995 to meet the burn targets. 

All the waste is in drums. There is lack of storage space for waste selection and 
sampling. 

) 
Manpower is limited for handling, sampling, and bulking. 

Funding constraints. 



6813 

(1) All the waste is stored in drums. A bulking progam is being implemented to support 
the bum plan for IT 1995. 

(2) Acceptance of the TSCA Incinerator of liquid incinerable waste generated during 
CERCLA activities. 

(1) Sampling is in progress. There is a need to request approval from the State of 
Tennessee for shipping and incineration of RhlI liquid waste. 

0 0 c z.7 5 
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6813 
2000 W. Marshall Drive Grand Prairie, Texas 75051 USA 

800-527-3322 214-647-4374 F A X  214-988-8331 

C HEM IC A L C OM PATI B I LlTY AN A LY S I S 

The attached list of chemicals will fall into one of the three categories 
listed below. Only those with an "X" are considered compatible. Even 
though a chemical may not be considered compatible with the liner, the 
liner will maintain its continuity againsf all chemicals at the concentrations 
indicated below for 24 hours. Some minor contamination could occur 
due to permeation. 

1 .  Chemicals of this group and at t k  concentration will cause irreversible 
degradation due to cross linking of the polymer over an extended period 
of time (greater than 30 days). Cross linking can lead to brittle failure. Less 
than 24 hours of contact with the chemical will not cause any measurable 
change or lead to failure of the liner. 

2. Chemicals of this group and at this concentration will cause the liner to 
experience o weight gain of 515%. swelling up to 10% and a loss of 
tensile strength of 520%. If the chemicals are removed within 30 days, this 
reaction is  reversible; and if no stress has been placed on the liner, the 
liner will retain nearly all i ts original properties and shape. However, vapor 
permeation of the chemical through the liner may occur soon after 
contact, and will continue until the chemical is removed. 

"X". Chemicals of this group and concentration have negligible effect on 
the physical properties of the liner, and will cause only minor 
contamination due to permeation. 

Jim Nodert, Laboratory Manager 
\I 
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CHEMICAL COMPATIBILITY ANALYSIS 

Note: X's indicate minor contamination due to permeation. However, 
based on 24 hr. exposure, the liner will maintain its continuity against all 
the chemicals listed at the indicated concentrations. 

REFERENCE CHEMICAL CONC 
(PPm) 

60331 URANIUM 
ACETONE 
BENZENE 
ETHY LBENZENE 
TOLUENE 
XYLENE 
ARSENIC 
LEAD 

60301 LEAD 
URANIUM 

60055 LEAD 
BENZENE 
URANIUM 

425 NITRIC ACID 
CYCLOHEXANE 

TRICHLOROETHANE 
CH ROMlU M 
LEAD 
MERCURY 
URANIUM 

30005 URANIUM 
ETHYLBENZENE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETHANE 
TRICHLOROETHANE 
TRICHLOROETHYLENE 
XYLENES 
ACETONE 
MEK 
CARBON TETRACHLORIDE 

60056 TETRACHLOROETHYLENE 

1 
1 

13 
1 

14 
9 

<1 
1 

182 
66 

666 
13,000 

6 
50,000 

950,000 
400,000 
200,000 

70 
50 
<1 

180 
9200 

51 
600 
130 

35,000 
30 
70 
230 
1 20 
80 
60 

HDPE VLDPE - 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
2 
2 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
1 
2 
2 
2 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
X 

O O C 5 7 7  



BARIUM 
LEAD 
ARSENIC 
CADMIUM 
SILVER 
MERCURY 
CHROMIUM 

10026 ACETONE 
METHYLENE CHLORIDE 
TRICHLOROETHANE 
TRICHLOROETHYLENE 
MlBK 
TOLUENE 
TRICHLOROFLUOROMETHANE 
CARBON TETRACHLORIDE 
PCB 
URANIUM 

1411 ACETONE 
CARBON TETRACHLORIDE 
ETHYL BENZENE 
TOLUENE 
TRICHLOROETHANE 
XYLENE 
BARIUM 
CHROMIUM 
LEAD 
MERCURY 
SELENIUM 

1229 URANIUM 
THORIUM 
LEAD 
MERCURY 
ACETONE 
TRICHLOROETHANE 
TETRACHLOROETHYLENE 
XYLENE 

418 ACETONE 
390 URANIUM 

ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
ACETONE 

3 
4 
1 

<1 
< 1  
<1 

1 
9600 
840 

21,400 
830 
840 
790 

4400 
1700 
500 

1 
57,000 

6300 
41,400 

6300 
1,000,000 

100,000 
6500 
2300 

14,500 
33 

480 
66 

1000 
1 1  
<1 
14 
40 
40 

7 
?? 
52 1 

2 
26 1 

1 
4 

143 
220 

X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
x 
X 

X 
X 
X 
X 
X 
X 
X 
2 
X 
2 
X 
X 
X 
2 
X 
2 
2 
2 
2 
2 
X 
2 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
X 
X 

0 0 c 2 7 8  



ETHY LBENZENE 
TRICHLOROETHANE 
TOLUENE 
XYLENES 

60085 TR IC H LOROETHAN E 
ACETONE 
CYCLOHEXANONE 
ETHYL BENZENE 
METHYLENE CHLORIDE 
TOLUENE 
XYLENES 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
SELENIUM 
URANIUM 

60084 URANIUM 
TRICHLOROETHANE 
TETRACHLOROETHYLENE 
METHYLENE CHLORIDE 
TRICHLOROETHENE 
XYLENES 
LEAD 
SELENIUM 

60080 ACETONE 
CARBON TETRACHLORIDE 
ETHY LBENZENE 
TRICHLOROETHYLENE 
TRICHLOROETHANE 
TOLUENE 
XYLENES 
TRICHLOROFLUOROMETHANE 
LEAD 
CHROMIUM 
URANIUM 

60078 URANIUM 
BENZENE 
ETHY LBENZENE 
TOLUENE 
XYLENE 
MEK 
TETRACHLOROETHYLENE 
TRICHLOROETHANE 

110 
3920 

110 
110 

1 09,000 
7200 

43,000 
1350 
5500 
1350 
1 400 
289 
52 

888 
7885 

22 
95 

10,200 
1000 
1000 
1000 

29 
3 

?? 
?? 

2200 
12,500 

1050 
1100 

103,000 
1100 
1060 
1080 
2000 

?? 
45 
16 

21 00 
21 00 
5400 

18,200 
4400 
2100 
2700 

X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
2 
X 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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TRICHLOROFLUOROMETHANE 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
SELENIUM 
SILVER 

60070 ACETONE 
BENZENE 
ETHYL BENZENE 
TRICHLOROETHANE 
TETRACHLOROETHANE 
TOLUENE 
TRICHLOROFLUORMETHANE 
XYLENE 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
SELENIUM 
URANIUM 

60051 URANIUM 
ACETONE 
TETRACHLOROETHYLENE 
TRICHLOROETHANE 
TOLUENE 
XYLENE 
METHYL ISOBUTYL KETONE 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 

TRICHLOROETHANE 
URANIUM 

CYCLOHEXANE 

TRICHLOROETHANE 
TETRACHLOROETHYLENE 

30034 BENZENE 

426 METHANOL 

20003 URANIUM 

2100 
<'i 

< 1  
2 

2 
64 
<1  
< l  
<1 
32 
15 
14 
14 
15 
15 
16 
15 
<1 
?? 
3 
1 

<1 
29 

5460 
15,500 

102,600 
7400 
6200 
3700 
6200 

<1 
<1 
<1 
<1 

1 
?? 
?? 
?? 
74 

800,000 
200,000 

38 
6 1 0,000 

900 

X 
X 
X 
X 

>I: 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
2 
X 
X 
2 
X 
2 
X 

2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
2 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
2 
X 
X 
2 
X 
2 
X 
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ACETONE 
DICHLOROETHYLENE 
CHLOROFORM 
TOLUENE 
XYLENE 
TRICHLOROETHY LEKE 
CARBON TETRACHLORIDE 
1, 1 -DICHLOROETHANE 
1,2-DICHLOROETHANE 
ETHY LBENZENE 
MEK 
METHYLENE CHLORIDE 
METHYL PENTANONE 
TRICHLOROETHANE 

1001 0 URANIUM 
TRICHLOROETHANE 
ACETONE 
MEK 
XYLENES 
TRICHLOROETHENE 
TETRACHLOROETHYLENE 
DICHLOROETHY LENE 
ETHY LBENZENE 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
SILVER 

TRICHLOROETHANE 
TETRACHLOROETHYLENE 
D IC H LO ROETHY LEN E 
CHLOROBENZENE 
TOLUENE 
BENZENE 
TRICHLOROETHYLENE 
CARBON TETRACHLORIDE 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 

10004 URANIUM 

500 
37L 
26G 

2700 
1200 
500 

. 43.500 
1 :oo 
800 
500 

8000 
260 
500 
500 

1100 
92 
20 
10 
5 
5 

100 
5 
5 

< l  
2 
5 
3 

50 
3 

142 
5000 

12,500 
5000 
5000 
5000 
5000 
5000 
5000 

<1 
4 

<1 
352 

<1 

X 
X 
X 
X 
X 
X 
2 
X 
x 
)r 

x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
x 
X 
X 
X 
x 
X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

x 
X 
X 
X 
X 
X 
2 
x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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niE 

238282-3271 
239297-3274 
239426-3449 
239429-3450 
2381304451 
239340-3 192 
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BOB SCBULTEN 
FERMm. INC. 
P.O. BOX 538704 
CINCINNATI, OH 4 ~ a - a ~ ~  

MBRCH 30, 1995 

!UFUE€T: W A C X U R E S  CERTIFICATIm OF S T R K M U L  AND WALI'i'Y SI'- 
FOR V.E.  ENIEEWUSES MOBILE SrORAGE AND PROCESS TANKS, AS WILT 
FOR F U N  FOR RFNT, INC. 

A FAClDRY W A C I U R E D  MO3ILE ST0RIu;E TANK AS PRODUCED FOR FUN FOR RFNT, IN 
IT'S "NEW AS SKIPPED coM)ITI~" ,  FULLY CEPipLIES W I l H  ?HE FOLEUING 
SPECIFICATIaS AND STAMlARDS AS DEVELDPED AND WRITTEN BY V.E. WIEWRISES, 
m. 
M(31lEL NAME: 
NOMINAL CAPACITY: 
allwIRucrIoN MIL'S: 

SINGLE rn FRAC 500 
450 To 500 BBZS 
A.S.T.M., SA-36 STEEL., 3/16" BM) 1/4" 

WELmENT SFECs: I M x J S T R Y A ( X E F I X D ~  

_ .  GENERAL DESIGN DESCRIFI ' Ia :  

?HE V.E. ENIERPRISES FRBC 500 SlDRAGE TANK IS A GROUND BEAM MOF33.I.E SI#RAGE 
VESSEL HAVING A GEERALLY COWIGURED REI'NGULBR SHAPE. 
OF SA-36 STEEL HAVE H.AI) 'IHElR Efi3RIzoNTBL LENGTH REEUCED BY "PRFSS BROKE" 
CGHWGATION STAMPING FOR RIGIDITY AND RESISTANCE To FLUID LOADING OF UP TO 
19 LBS. P E E l G m  L.IWIE3. 

?HE SIDES AND ENIE ARE FMED BY WELDING To A 1/4" mMfR PLATEHAVING AN 
UNDERSIDE SIIlLlCIuRE OF, FOUR EACB LONGIXJDINAL HAIN CHANNEL BEBM suppoHT 
MDfBEW, 12" DEEP WIlH CROSS SupWHIs ON APFTtQXLHATELY 42" CWTERS. IEE FROWT 
uNDERsUmoHTBL9sBEENREwcEDINDEpTHTo8"F0RMNGPINcLIEcLRANcE. ?HE 
KING PIN A m A m  RlLLY COMPLIES wf?H ALL, AFFLICAWE D.O.T. REQUIREdRC-S AT 
TIME OF W A C I U R I N G .  

'IEE SIDES AND ENB ARE, LMEWISE, AlTACEED-TO A STEEL Top OR DECK WBZCEI IS 
S I F T W E D  By C3 X 4 . 1  CBBNNELS A- ?BE HORIZONTAL PIANE OF 'IHE TANK To FCXM 
RbFTERs. 

* * -  ._ 

WALL. BND EM) PLATES 

- "  

IbLspEcToN HOLD FQm ARE ESTBBLISHED BY V.E. 

?HE REBR END E~LINNING GEAR-IS A smu m susms~m sysm m, AS s r m ,  

Q u m  ASSURANCE 
PERSONNEL AND INSPEIXIONS MADE To INSURE-PROCEWRAL -. T 

- 

-1 

9:OO X 20 TIRES, AN AIR BRAI(E SY!iTl3l, AND'LIGHTING PACKAGE lHAT FULLY (3(3MpLIEs- 
WITH ALL AFTLICBBLE D.O.T. NQUIRpfEKIs AT'TIME OF MAWFA=. 

- "  - ,  O O Q . 3 3  
. .. . . . ..- 

. . . . . . . , 



-- 

X E N  FIT-UP AND WELD-OUT MANUFACNRING IS COMPLETE, THE UNIT GOES To TBE TEST e- D E P m .  lHE UNIT IS FILLED WITE WATER AND ANY LEAKS ARE DEIECIED AND 
FiEPAIRED. 
DIRECTION OF THE WALITY ASSURANCE MANAGER. 

PREPARATION FOR PAINTING AND THE PAINT APPLICATION IS ALSO INSPECIED. 
APPLICABLE, INTEWAL COATlMG OPERATIONS ARE LIKEWISE INSF'ECI'ED PRIOR To AND 
m APPLICATION. 

DEIECI'ION IS A FUNCTION OF HIGHLY TRAINED TEST PEFWNNEL WEFi TBE 

IF 

THE V.E. EWERPRISES FRAC 500 T M ,  AS- DESCRIBED AB(svE, IS A DESIGNED SKIRAGE 
AND pRocEss T N  UTILIZING A RETI'- CFESS SIXTICINS, AND AS SUCE, NO KNQUN 
mFESSIONAL AGENCY WRITES STAMIARDS AND/OR CODES FOR ?HE MANUFACNRIEJG OF 
THESE VESSElS. EDWEVER, 'IHEY HAVE BEEN USED BY OIL FIELD SERVICING CtXPANIES 
FOR MANY YEARS AND HAVE FTWEN TO BE FELUBLE AND SAFE WHEN USED WITEIN ?HEIR 
DESIGN PARBMElERs. 
" I N  WXISE" SANDARDS BASED ON TEEIR EXPERIENCES AND 'IHE DINWDS OF THEIR 
c u m  BBSE. 

MANLFACIURERS OF ?BEsE TANKS GENERALLY ESURL.ISH THElR OWN 

cEHI?FIED BY: 
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Gebtrators 

Good News! 

As you v d l  see in the attached ktter from the EPA, the K-1435 TSCA Incinerator has b u n  added 
to the tist of incinerators that can treat CERCLA waste. Kevin Crosson from Ferndd Environmental 
Restoration ManaEernent Corp. played an important role in us receiving this letter. Plea% let me 
know 3 you have any questions or need any additional information. 

T h 3 n b  and have 3 happy holiday. 

(615) 576-4976 
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