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1.0 INTRODUCTION 

This sampling plan has been designed to provide a waste 
characterizatio-n of the contents of Solar Pond 207A.  The plan is 
the first step in the development of a comprehensive waste analy- 
sis plan for the Rocky Flats facility. Water and sediment sam- 
ples will be collected and analyzed for a comprehensive suite of 
parameters that will provide the basis for assessing future waste 
management practices for the pond. Solar Pond 2 0 7 A  has been the 
repository for process waste streams and a full characterization 
of selected samples will identify the contaminants of concern. 
The approach described herein is consistent with a C E R C L A  

remedial investigation of an abandoned and uncharacterized 
hazardous waste site because the characteristics of the wastes 
disposed in the pond are not clearly defined. The collected data 
will also be used to determine whether the pond contents are 
characteristic of radioactive mixed wastes. 

2.0 BACKGROUND 

Solar evaporation Pond 2 0 7 A  (see Figure 1) was constructed pri- 
marily to store and treat (by evaporation) process wastes 
containing high nitrates, low level radioactivity and treated 
acid wastes containing aluminum hydroxide (the pond pH generally 
ranges from 9 to 10). Over time, the pond is known to have 
received additional wastes such a s  sanitary sewage sludge, 
lithium metal, sodium nitrate, ferric chloride, lithium chlor- 
ide, sulfuric acid, ammonium persulfate, hydrochloric acid, ni- 
tric acid, hexavalent chrome, and solutions containing cyanide in 
concentrations of l e s s  than 20 parts per million. Solvents have 
not been routinely discharged to the ponds; however, low concen- 
trations of solvents may have been present as a minor Constituent 
in other aqueous wastes received by the pond. 
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Existing analytical data for Pond 207A does not include RCRA 
hazardous waste constituents. The water has been analyzed for 
pH, nitrates, total dissolved solids, cyanide, beryllium, and 
radioactivity, the latter including gross alpha, gross beta, Pu- 
239, Am-241, U-233,234,238 and tritium. 

3 . 0  SAMPLING PLAN 

3.1 Chemical Analysis Rationale 

Because the wastes contained in the pond have not been thoroughly 
characterized to date, i t  is proposed that the contents o f  the 
pond be analyzed for the Hazardous Substance List (HSL) defined 
in CERCLA, Sections 101 (14) and 104 (a) (2) and presented in 
Appendix A of this sampling plan. E P A  approved analytical 
methods exist for their measurement in soils and water. Because 
the solar pond waste is also radioactive, all samples will be 
analyzed for tritium, plutonium 239, americium 241, and uranium 
233, 234 and 238, gross alpha and gross beta using the EML HASL 
300 methodologies which are acceptable.to EPA. Estimated 
detection limits for radiological analyses are also presented in 
Appendix A. 

Another purpose for sampling is to establish whether the solar 
pond contents are characteristic of a radioactive mixed waste. 
TO achieve this the pond waste characteristics will be compared 
to the hazardous and radioactive waste characteristics criteria 
1 i s ted below: 

1. Exhibits characteristics of a hazardous waste identified 
in Subpart C ( 4 0  CFR 261.3 (a) (2) ( i ) ) .  

2 .  It is a mixture of a solid waste and a hazardous waste 
listed in Subpart D (40 CFR 261.3 (a) (2) (iii) & (iv)). 
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3.  It p o s e s  a potential hazard to human health or the 
environment ( 4 0  CFR 261.1 (b)). 

4 .  It contains radioactive constituents including tritium, 
americium, plutonium, and uranium. 

In order to provide sufficient analytical information to prelimi- 
narily determine if the pond contents (water and sediment) are 
radioactive mixed wastes, by criteria 1, it will be necessary to 
perform the Subpart C characteristic testing (ignitability, cor- 
rosivity, reactivity, and EP toxicity). Classification of a 
waste as hazardous by criteria 2 is generally made through prior 
knowledge of co-disposal with a Subpart D listed waste. Records 
of waste disposed at the solar pond are incomplete regarding RCRA 
hazardous waste components. Therefore, a RCRA classification of 
the solar pond contents cannot be made based on criteria 2. The 
simple presence of 4 0  CFR 261 Appendix VI1 constituents (constit- 
uents present in the Subpart D listed wastes) in the solar ponds 
is also inadequate information to determine if the solar pond 
contents are hazardous by criteria 2. 

As f o r  criteria 3, the presence of 4 0  CFR 261 Appendix VI11 
constituents in a waste is a factor the EPA would consider in a 
formal listing of a particular waste stream as a RCRA hazardous 
waste (Appendix VI1 is a subset of Appendix VIII). The EPA has 
not developed approved analytical methodologies for many of the 
Appendix VI11 constituents. Furthermore, in a RCRA waste charac- 
terization program it is only necessary to analyze a waste stream 
for Appendix VI11 constituents that are likely t o  be present. 
Therefore, measurement of the hazardous substances will be used 
to address criteria 3. The HSL contains many of the Appendix 
VI11 constituents and all of the priority pollutants, and there 
are EPA approved methodologies for their analysis. 

4 



In summary, all the samples collected will be analyzed for the 
hazardous substances and be tested for Subpart C characteristics. 
Radiological characteristics will be addressed by analysis for 
Am-241, Pu-239, U-233, U-234, U-238, tritium, gross alpha and 
gross beta. 

3 . 2  Location of Sampling Points 

3.2.1 Water - Pond 207A 

Water samples will be collected at the surface of Pond 207A 
in three discreet locations along an imaginary line bisecting 
the pond longitudinally. The three locations will be equally 
spaced along the imaginary line with one sample being col- 
lected from the center of the pond and the other two samples 
collected from a point equidistant between the center of the 
pond and the edge of the pond. Grab samples will be 
collected to preclude the l o s s  of trace volatile organic 
compounds that might occur during composite sampling. 

3.2.2 Sediments - Pond 207A 

Wastes from building 444 have been placed in the pond at the 
southwest corner. Building 774 wastes enter the pond in the 
center of the west side, and sewage sludge discharges into 
the pond at the northwest corner. Therefore, sediment core 
samples will be collected at the southwest, west center and 
northwest locations of the pond. 
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3 . 3  Sampling Methodology 

I 

This section presents a discussion of the sampling procedures. 
Information is included on analytical requirements, container 
type, preservation, field measurements, and holding time for the 
analyses requested. 

3.3.1 Sampling Procedure - Pond 207A Water 

Surface Water - Grab samples will be collected from a 
floating platform. Samples will be collected by immersing the 
sample container under the surface of the water until it is 
filled to the proper level as described below: 

-- 
Volatile Organic Analysis - Vials should be filled 
completely s o  that a meniscus is visible on the top of 
the vial. The Teflon cap is slowly placed on the 
meniscus taking care not to force air into the sample. 
Screw the cap on the vial tightly and invert the vial. 
Tap lightly on the vial and observe whether there are 
air bubbles trapped inside the vial. If there are air 
bubbles observed, remove the cap and resample until no 
bubbles are visible inside the vial when it is inverted. 

Remaining Analyses - Sample containers need not be 
completely filled for these analyses. Fill bottles up 
to shoulder level to allow sufficient ullage for 
transportation. 

Field measurement of pH, conductivity and temperature will be 
performed on samples of the water from each location in Pond 
207A. A beaker or sample jar will be immersed and a sample 
withdrawn for the measurement of these parameters. pH and 
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conductivity will be measured by conventional pH and conduc- 
tivity meters calibrated prior to sampling. pH buffer solu- 
tions will be available at the sampling site to double check 
calibration before analysis. Temperature will be measured 
using a partial immersion thermometer calibrated in 0.lOC or 
0.20F with a range of  0 - 50OC. The thermometer should be 
accurate to kO.lOC as checked against a Bureau of Standards 
calibrated thermometer. pH, conductivity, and temperature 
readings will be recorded after equilibrium in measurements 
is achieved. 

Table 3.1 summarizes the analyses to be performed, numbers 
and types of containers, preservation and holding times, and 
analytical methodology for water samples collected at the 
pond. 

3.3.2 Sampling Procedure - Pond 207A Sediments 

Sediment core samples will be collected by inserting a hollow 
Teflon or glass coring rod into the sediments and withdrawing 
a sediment core. A five-inch tube will be pushed into the 
sediment until approximately 1 inch (2 .5  centimeters) or less 
of the tube is above the sediment-water interface. If the 
sediment is hard or coarse the tube willbegentlyrotatedto 
facilitate greater penetration and cut down on core compac- 
tion. The tube will then be capped with a Teflon plug or a 
sheet of Teflon held in place by a rubber stopper or cork. 
After capping, the tube will be slowly extracted, the nega- 
tive pressure and adherence of the sediment keeping the 
sample in the tube. Before the bottom part of the core is 
pulled above the water surface, i t  too  will be capped. 

Table 3.2 summarizes analyses to be performed, numbers and 
types of sample containers, preservation, holding times, and 
analytical methodology for sediment samples collected from 
Pond 207A. 
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3.4 Sampling Equipment - Water and Sediment 

Instrumentation 

pH meter/buffer solutions 
conductivity meter 
thermometer 
beaker for field measurements 
plastic squeeze bottles for decontamination 
of instrument probes 

Sampl ing Equipment 

logbook/ink pens 
watch 
sample containers/labels 
field filtration apparatus 
sediment core sampler (Teflon or glass) 
preservatives, copper sulfate, nitric acid, 

and sodium hydroxide 
stainless steel bucket for compositing 
paper towels 
plastic or metal scoops 
H PL C/d i s t i 1 1 ed wa t e r 
coolers with ice 

S amp1 e/Equ i pmen t Dec on t am i na t i on 

wash bucket 
rinse bucket 
alkaline detergent 
brushes 
paper towels/plastic trash bags 
met ha no 1 
tap water 
distilled water 

10 



4.0 SAMPLE HANDLING 

This section describes procedures for special sample handling, 
decontamination, and sample identification. Procedures for 
marking, labelling, packaging, and shipping of environmental and 
hazardous substance samples not classified as D O T  Radioactive 
Materials are included in Appendix B. Specific shipping require- 
ments for DOT Radioactive Materials are presented in Appendix C. 

4.1 Decontamination 

TO minimize cross contamination between samples and to protect 
sampling and laboratory personnel from potential exposure to 
possible hazardous or radioactive contaminants all samples will 
be decontaminated prior to packaging. At each sample location 
sample containers and equipment will be washed on the exterior 
with a detergent, rinsed with tap water, and dryed with paper 
towels. Decontamination solutions and rinse waters will be 
containerized and stored. After the sample analysis data are 
received and evaluated, appropriate disposal of these liquids 
will be determined. 

4.2 Sample Identification 

Individual sample containers will be numbered sequentially using 
a white or colored grease pen to identify the sample number 
before sampling. Grease pens will be used to prevent loss of 
sample numbers during sampling. Often times, identifying marks 
on pre-labelled containers are lost during sample immersion in 
aqueous wastes or during decontamination. After samples have 
been decontaminated and dried, permanent gum labels or sample 
tags will be affixed to the sample containers. Permanent labels 
or tags will include the following information at a minimum: 
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Exact location of the sample 
Time and date of sample collection 
Name of sampler and witnesses 
Sample sequential identification number 
(corresponding to that listed on the chain of custody 
record) 
Type of sample (grab or composite) 
Analyses requested 
Preservation methods (nitric acid, NaOH, CuSO4, etc.1 
Destination (Lab name) 
Other pertinent information 

4 - 3  Packaging, Marking, Labelling, and Shipping 

Because samples will contain radionuclides, all samples will be 
transported in compliance with U.S. Department of Transportation 
requirements for packaging, marking, and labelling of radioactive 
materials. Regulations pertaining to the transportation Of 
radioactive materials are detailed in 49  CFR Sections 100 - 177, 
and are summarized in Appendix C of this sampling plan. 

T O  ensure compliance with DOT shipping requirements, the 
following procedures must be initiated prior to offering a 
package for shipment: 

1. A representative number of containers will be smear sampled 
using 47 mm filter paper and then counted for alpha activity. 
If counts exceed Rocky Flats Plant guidelines, containers 
will be decontaminated, smeared, and recounted until alpha 
activity meets these guidelines (see Appendix C). 

2 .  An exterior gamma survey will be performed on individual 
sample containers. Results of this survey will dictate the 
appropriate internal and external packaging requirement Per 
DOT specifications (see Appendix C). 

12 



3. 

4 .  

An exterior gamma survey will be conducted on each package to 
determine external packaging requirements per DOT 
specificatidns (see Appendix C) 

Hazardous Material Bill of Lading including shipper's 
certification, chain of custody forms, and instructions for 
the laboratory will accompany each package offered for 
sh i pmen t . 

Personnel responsible for shipping samples will review DOT regul- 
ations concerning the shipment of Radioactive Material ( 4 9  CFR 
1 7 2 . 2 0 3 )  and prepare each shipment accordingly. To assist in 
this preparation, the Hazardous Materials Form (shown on page 14) 
Will be completed and enclosed with the Dangerous Goods Bill of 
Lading, Chain of Custody Forms, and other information enclosed 
with the sample shipment. 

4.4 Documentation/Chain of Custody 

All aspects of the sampling effort will be documented in various 
forms by sampling personnel. Documentation is required to assist 
laboratory personnel in identifying samples, aid in data 
collection and reporting, and to provide evidence on the validity 
of information gathered. One member of the sampling team will be 
assigned as the document coordinator and will be responsible for 
recording all information during sampling. 

4 . 4.1 Logbook 

All information pertinent to field activities will be 
recorded in bound, sequentially page numbered logbooks. The 
following information will be recorded prior to sampling and 
at each sampling location: 

13 



HAZARDOUS MATERIALS FORM 

Pkg. Cer t i f ied  by: 

Mode of transport: Carrier: 

Date: Des t i nat i on : 

S H I P P I N G  PAPER E N T R I E S  (49 CFR 172 B & C )  

Material (proper shipping name): 

Hizard Classes: 

l w n t i f i c a t i o n  Number: 

Quantity (weight or volume): 

RADIOACTIVE  MATERIALS (RAM) (49 CFR 172.203 

Radionucl ides: 

Form (physical or chemical): 

A c t i v i t y  (Ci, mCi, or uC i ) :  

Label Category: 

fransport  Index: 

Specif ic  Act i v i  ty: pCi/ g Pkg. Contam. 
I 

MARKING REQUIREMENTS (49 CFR 1b2.D) L A B E L I N G  REQUIREMENTS (49  CFR 172 E) 

Hazard c l a s s  l abe l s  

Cargo Aircraft  Only 

- Proper shipping name - Two opposite pkg. s ides  Ident i f i ca t ion  No. - - 
Gross weight (RAM, exceieds 110 lbs) 
Type A (RAM only) - This  End Up ( l i q u i d  only) 

- - 

PACKAGING REQUIREMENTS I 

(G ive  appropriate Sect ion o f  40 CFR): 
PLACARD REQU I REMENTS 

Placards required; 
offered t o  ca r r i e r  

- 

REVIEWED BY: 

3 ignature Date 

14 



Date and time of entry 
Brief objective of sampling 
Calibration information of field instrumentation 
Names of sampling personnel 
Sample location and proposed sampling methodology 
Results of field measurement (pH, temperature, 
conductivity , etc . ) 
Number and types of samples collected, as well as 
container types and preservation methods 
Date and time of sample collection 
Sequential sample ID number 
Field observations (weather, etc.) 
Description of sample handling after collection 
(labelling, packaging, destination of sample) 

4 . 4 . 2  Photographs 

Photographs will be taken to document sampling activities. 
Information on photographs will be recorded in the site 
logbook and should include at a minimum: 

- Date and time of photograph 
- Name of photographer 
- General direction faced and description of subject 

photographed 
- Sequential number of photograph and the roll 

number 
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4 . 4 . 3  Chain of Custody 
(adapted from EPA Off ice of Emergency Preparedness 
Remedial Response, Hazardous Response Support 
Division, Personnel and Safety Training Manual) 

Chain of Custody will be maintained from sample collection 
through laboratory receipt of samples. Samples will be 
transferred from samplers to document coordinator who will be 
responsible for documentat ion, sample identification, 
packaging and shipping of samples. A Standard EPA Chain of 
Custody Record (presented on page 17) will be used to record 
sample transfers. Samples will remain in the custody of the 
document coordinator until they are shipped to the 
laboratory. 

A sample is in someone's "custody" if: 

- It is in actual physical possession; or 

- It is in view, after being in physical possession; 
or 

- It is in physical possession and then locked up so 

that no one can tamper with it; or 

- It is kept in a secured area, restricted to 
authorized personnel only. 

4 . 4 . 3 . 1  Transfer of Custody and Shipment 

When transferring custody of the samples, the original 
custodian and document coordinator will sign and date 
the Chain of Custody Record until time of shipment. At 
the time of shipment the document coordinator and the 
courier will sign and date the Chain of Custody Record. 

16 
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A photscopy of th signed Custody Record will be 
retained by the co rdinator. The original Chain Of 
Custod-y Record accompany the shipment to the 
laboratory. 

4 . 4 . 3 . 2  Laboratory @ustody Procedures 

Upon arrival of the samples at the laboratory, 
laboratory personnel will sign and date receipt of the 
samples on the Cha'n of Custody Record. Laboratory 
personnel will then be responsible for maintaining cus- 
tody until time of I analyses. The laboratory must be 
able to provide a ldcked and secured area. 

5.0 QUALITY ASSURANCE/QUALI$Y CONTROL 

Samplers will implement the following quality assurance 
procedures to ensure the pro uction of high quality data. 

I 
5.1 Sample Blanks ~ 

Trip Blanks A full set 9f sample glassware and plastic con- 
tainers will be filled with( laboratory grade water and analyzed 
for all parameters under observation for the purpose of detecting 
contaminant contributions frbm the glassware. 

- 

Field Blanks - Aqueous fiejd blanks will be prepared on-site by 
filling each sample contaiiner with laboratory grade water to 
simulate collection of an queous environmental sample. Field 
blanks will be collected, 7f iltered, containerized, preserved, 
decontaminated, and ship ed as if they were environmental 

I 

a samples. Samples will be a alyzed to screen for cross contamina- 
tion during sample 

I ia 



5.2 Laboratory Quality Cont 

An EPA contract laborator] 
Hazardous Substance List cc 
radiological constituents w: 
laboratory will incorporate 
and use EPA approved analy. 
under the E P A  contract labo 
provides detection limit 
methodology. 

To assurequalitydatathel 
following quality control: 

I .  Requirement for Organ 

The laboratory shall use 
ment to perform qualita 
organic Hazardous Subst 
Substance List Compour 
limits are presented i 
follow the protocols es 
preparation, analysis, 
after the analysis. Me1 
and Method 800 series 
followed. 

During preparation, the 
blanks, matrix spikes w 
given in EPA reference 
semi-volatile extracts 
analysis shall be spik 
before injection or purl 

01 

capable of providing analyses of 
npounds, RCRA characterization and 
1 1  be selected for all analyses. The 
in-house quality control procedures 
ical methodologies. Data reporting 
atory program is standardized, and 
: required by the respective E P A  

boratorymustbe able to provide the 

cs - 

its analytical experience and equip- 
ive and quantitative analyses of the 
ince List pollutants. The Hazardous 
3s and their respective detection 
Appendix A. The laboratory shall 

:ablished by the U.S. EPA for sample 
torage, and preservation before and 
lod 6 0 0  series for organics in water 
for organics in solids shall be 

.aboratory shall fortify all samples, 
th surrogate spiking and compound as 
methods. Additionally, all sample 
and aliquots for volatile organics 
d with internal standard compounds 
ing. 
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All sediment: samples fo full organic (except volatile) 
analysis shall be prepar d by sonification prior to solvent 
extraction; Volatile Organic Analysis shall be performed 
within 7 days for water s mples and within 10 days for sedi- 
ment samples. Volatile rganic Analysis samples should not 
be stored with pure solv nt such as methylene chloride. A 
matrix spike for Volatile Organic Analysis should be prepared I 
at the beginning of the nalysis and should be analyzed at 
the end of analysis. Sa ple extraction shall be completed 
within 5 days for water mples and within 10 days for sedi- 
men t samples. 

The laboratory shall per orm one spiked sample analysis and 
one duplicate spiked samp e analysis on each group of samples 
of a similar matrix and oncentration level for each batch of 
samples received or for kach 20 samples, whichever is more 
frequent. The laborat ry shall prepare and analyze one 
laboratory reagent blank d for each group of samples of a 
similar matrix for each atch or for each 20 samples, which- 
ever is more frequent. 1 

1 c 

d 
The laboratory shall per orm instrument calibration and per- 
formance audits for each 112-hour period. Initial multi-level 
calibration for each HSL compound and continuing calibration 
for each HSL compoun shall be performed. The Gas 
Chromatograph/Mass Spe trometer instrument should be tuned 

4 

I 
for both volatile and s mi-volatile compound analysis. Gas 
Chromatograph/Mass performance audit shall in- 
clude (DFTPP) and/or 

Blank run high value sadples shall be performed to rule o u t  

any residual amount in 
NBS check standards can used as a performance audit. 

Gas Chromatograph column. EPA or 
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Calculations and shall be checked by a second 
person and use of a permanent 
computer 

frequent. The laboratory 
laboratory reagent 

11. Inorganic Requiremebt 

shall prepare and analyze one 
blank for each group of samples of a 

The laboratory shall us its analytical experience and equip- 
ment to perform qualit 4' tive and quantitative analyses of the 
inorganic Hazardous Sub tance List pollutants. The laboratory 
shall follow the prot i cols established by the U.S. EPA for 
sample preparation, analysis, storage, and Dreservation be- 

fore and after the an lysis. For water, methods given in 
"Method for Chemical of Water and Waste" (EPA-600/4- 
79-020) should be samples should be digested 
with appropriate to extract inorganics. 

Initial multi-level 
shall be performed 

calibrations and calibration verification 
in a 12-hour period. ICP or Atomic 
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Calculations should l b e  c h e c k e d  b y  a second person. 
Calibration down  slope^ and intercept should preferably be 
calculated b y  using regression. A program for e a c h  
calculation is advisable. 
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t a n c e  L i s t  Compounds and 
l o g i c a l  Analyses  
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Hazardous hbstance List (HSL) and 
Required Detection Limits ** 

Detection Limits* 

Volat iles CAS Number ug/L ug/Kg 
Low Uatera Low Soil/Sedlmentd 

1 .  Chloromethane 
2. Bromomethane 
3. Vinyl Chloride 
4. Chloroethane 
5. Methylene Chloride 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 

6.. Acetone 67-64-1 
7. Carbon Disulfide 75-15-0 
8. 1,l-Dlchloroethene 75-35-4 
9. 1,l-Dichloroethane 75-35-3 
10. trans-lS2-Dichloroethene 156-60-5 

11. Chloroform 167-66-3 
12. la2-Dichloroethane 1107-06-2 
13. 2-Butanone 78-93-3 
14. l,l,l-Trlchloroethane '71-5 5-6 
15. Carbon Tetrachloride 56-23-5 

16. Vinyl Acetate 1108-0 5-4 
17. Bromodlchloromethane 75-27-4 
18. 1,1,2,2-Tetrachloroethane 79-34-5 
19. 1,2-Dichloropropanc 78-87-5 
20. traas-1,3-Dlchloropropene 10061-02-6 

2 1 .  Trichloroe thene 7 9-01-6 
22. Dibromochlorornethane 194-48-1 
23. 1,1,2-Trichloroethane 39-00-5 
24. Benzene '71-43-2 
25. cio-1,3-Dichloropropene 10061-01-5 

10 
10 
10 
10 

5 

10 
5 
5 
5 
5 

5 
5 
10 
5 
5 

10 
5 
5 
5 
5 

10 
10 
10 
10 
5 

10 
5 
5 
5 
5 

5 
5 
10 
5 
5 

10 
5 
5 
5 
5 

A-2 



Detection Limits* 
Low Watera Lov Soil/Sedirnentb 

Vola t I 1  e s CAS Number ug/L ug/Kg 

26. 2-Chloroethyl Vinyl Ether 110-75-8 10 10 
27. Bromoform 75-25-2 5 5 
28. 2-Hexanone 591-78-6 10 10 
29. 4-Methyl-2-pentanone 108-10-1 10 10 
30. Tetrachloroethene 127 -18-4 5 5 

31. Toluene 108-88-3 5 5 
'32. Chlorobenzene 108-90-7 5 5 
33. Ethyl Benzene 100-4 1-4 5 5 
34. Styrene 100-42-5 5 5 
35. Total Xylenes 5 5 

aHedium Water Contract Required Detection Limits (CRDL) for Volatile HSL 
Compounds are 100 times the individual Low Water CRDL. 

bHedium Soil/Sediment Contract Required Detection Limits (CRDL) for Volatile 
HSL Compounds are 100 times the individual Low Soil/Sediment CRDL. 
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De - tectlon Lirni ti* 
I 

Low Water' Lou Soil/Sedimenta 
Semi-Volatlles CAS Number ug/L ug/Kg 

36. N-Nitrosodimethylamine 62-7 5-9 
37. Phenol 108- 9 5-2 
38. Aniline 62-5 3-3 
39. bis(2-Chloroethyl) ether 111-44-4 
40.  2-Chlorophenol 95-57-8 

10 
10 
10 
10 
10 

41. 1.3-Dichlorobenzene 541-73-1 10 
42. 1.4-Dichlorobenzene 106-46-7 10 
43. Benzyl Alcohol 100-51-6 10 
'44. 1.2-Dichlorobenzene 95-50-1 10 
45. 2-Methylphenol 95-48-7 10 

46. bis(2-Chloroisopropy1) 
ether 39638-32-9 10 

47. 4-Hethylphenol 106-44-5 10 
4 8 .  N-Nitroso-Dlpropylamine 621-64-7 10 
49. Hexachloroethane 67-72-1 10 
50. Nitrobenzene 98-95-3 10 

51. Isophorone 78-59- 1 10 
52. 2-Nitrophenol 88-75-5 10 
53. 2.4-Dimethylphenol 105-67-9 10 
54. Benzoic Acid 6 5- 8 5-0 50 
55. bis(2-Chloroethoxy) 

me thane 111-91-1 10 

56 2,4-Dichlorophenol 120-83-2 
57. 1,2,4-Trichlorobenzene 120-8 2-1 
58. Naphthalene 91 -20-3 
59. 44hloroanlline 106-47-8 
60. Hexachlorobutadiene 87-68-3 

10 
10 
10 
10 
10 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
1600 

330 

330 
330 
330 
330 
330 

61. 4-Chloro-3-methylphenol 
(para-chloroareta-cresol) 59-50-7 10 330 

62. 2-Methylnaphthalene 91 -57-6 10 330 
63. Hexachlorocyclopentadiene 77-47-4 10 330 
64. 2,4,6-Trichlorophenol 88-06-2 10 330 
65. 2,4,5-Trichlorophenol 95-95-4 50 1600 
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Detection Limits* ~- _ _  
Lou UaterC Low Soil/Sedimentd 

Semi-Volatile6 CAS Number ug/L q / K g  

66. 2-Chloronaphthalene 91-58-7 
67. 2-Nitroaniline 88-74-4 
68. Dimethyl Phthalate 131-11-3 
69. Acenaphthylene 208- 9 6-8 
70. 3-Nitroaniline 99-09-2 

71. Acenaphthene 83-32-9 
72. 2,4-Dinitrophenol 51-28-5 
73. 4-Nitrophenol 100-02-7 
74. Dibenzofuran 132-64-9 
75. 2,4-Dinitrotoluene 12 1-1 4-2 

76. 2,6-Dinitrotoluene 606-20-2 
77. Diethylphthalate 84-66-2 
78. 4-Chlorophenyl Phenyl 

ether 7005-72-3 
79. Fluorene 86-73-7 
80. 4-Nitroaniline 100-01 -6 

81. 4,6-Dinitro-2-methylphenol 534-52-1 
82. N-nitrosodiphenylamine 86-30-6 
83. 4-Bromophenyl Phenyl ether 101-55-3 
84. Hexachlorobenzene 118-74-1 
85. Pentachlorophenol 8 7 - 8 6-5 
86. Phenanthrene 85-01-8 
87. Anthracene 12 0- 12-7 
88. Di-n-butylphthalate 84-74-2 
89. Fluoranthene 2 0 6-4 4-0 
90. Benzidine 92-87-5 

91. Pyrene 129-00-0 
92. Butyl Benzyl Phthalate 85-68-7 
93. 3,3'-Dichlorobenzidine 91-94-1 
94. Benzo(a)anthracene 56-55-3 
95. bis(2-ethylhexy1)phthalate 117-81-7 

96. Chrysene 21 8-01-9 
97. Di-n-octyl Phthalate 117-84-0 
98. Benro(b)fluoranthene 205-99-2 
99. Benzo(k)fluoranthene 207-08-9 
100. Benzo(a)pyrene 50-32-8 

10 
50 
10 
10 
50 

10 
50 
50 
10 
10 

10 
10 

10 
10 
so 

50 
10 
10 
10 
50 

10 
10 
10 
10 
50 

10 
10 
20 
10 
10 

10 
10 
10 
10 
10 

330 
1600 
330 
330 
1600 

330 
1600 
1600 
330 
330 

330 
330 

330 
330 
1600 

1600 
330 
330 
330 
1600 

330 
330 
330 
330 
1600 

330 
330 
660 
3 30 
330 

330 
330 
330 
330 
330 
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Detection Limits* 
Low Waterc Low SoilISedimcntd 

Semi-Volatiles CAS Number u g / L  ug /Kg 

101. Indeno(1,2,3-~d)pyrene 193-39-5 10 
102. Dibenz(a,h)anthracene 53-70-3 10 
103. Benzo(g,h,i)perylene 19 1-24-2 10 

330 
330 
330 

CHedium Water Contract Required Detection Limits (CRDL) for Semi-Volatile 
HSL Compounds are 100 times the Individual Lou Water CRDL. 

dpiedium Soil/Sediment Contract Required Detection Limits (CRDL) for Semi- 
Volatile HSL Compounds are 60 times the individual Low Soil/Sediment CRDL. 
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Detection L imi ts *  
Low Watere Low Soil/Sediment* 

- -  P e s t i c i d e s  CAS Number ug/L UR / K T  

104. alpha-BHC- 
105 be ta-BHC 

106. delta-BHC 
107. gamma-BHC (Lindane) 
108. Heptachlor 
109. Aldrin 
110. Heptachlor Epoxide 

111. Endosulfan I 
112. Dieldrin 
113. 4,4'-DDE 
114. Endrin 
115. Endosulfan I1 

319-84-6 0.05 2.0 
319-85-7 0.05 2 .o 
3 19-86-8 

58-89-9 
76-44-8 

30 9-00-2 
1024-57-3 

959-98-8 
60-57-1 
72-55-9 
72-20-8 

33213-65-9 

0.05 
0.05 
0.05 
0.05 
0.09 

0.05 
0.10 
0.10 
0.10 
0.10 

2.0 
2 .o 
2 .o 
2.0 

2 .a 

2 .o 
4.0 
4 .O 
4 .O 
4 .O 

116- 4,4"-DDD 72-54-8 0.10 4 .O 
117 . Endrin Aldehyde 7421-93-4 0.10 4 .O 
118. Endosulfan S u l f a t e  1031-07-8 0 .10 .  4.0 
119. 4,4'-DDx 50-29-3 0.10 4.0 
120. E n d r h  Ketone 53494-7 0-5 0.10 4 .O 

121 . He thoxychlot 72-43-5 0.5 20.0 
122. Chlordane 57-74-9 0.5 20.0 
123. Toxaphene' 8001-35-2 1 .o 40.0 
124 AROCLOR-11)16* 12674-11-2 0.5 20.0 
125 AROCLOR-1'221- 11104-28-2 0.5 20.0 

126. AROCLOR-1232 11141 -16-5 0.5 20.0 
127 AROCLOR-1242 53469-21-9 0.5 20.0 
128-  AROCLOR-1248 12672-29-6 0.5 20.0 
129. AROCLOR-1254 11097-69-1 1.0 40.0 
130- AROCLOB2-1260 11096-82-5 1.0 40.Q 

eMedi'm Water Conuact  Required Detection Limits  (CRDL) for  Pes t i c ide  HSL 
Compounds are  '100 t imes the individual  Low Water CRDL. 

- 

fHediun Soil/Se'diment Contract Required Detection Limits  (CRDL) for Pest i c ide  
HSL campounds a r e  60 times the i n d i v i d u a l  Low Soil/Sedlment CRDL. 

*Detec:ion limits l i s t e d  f o r  soilfsedlment a r e  based on wet weight. The detec- 
t ion  L i m i t s  ca l cu la ted  by the laboratory for soil /sediment,  ca lculated on d r y  
weight b a s i s ,  i s  required by t h e  c o n t r a c t ,  w i l l  b e  higher. 

** S p e c i f i c  de tec t ion  limits a r e  highly matrix dependent. The detect ion 
limits l i s t e d  herein  a r e  provided for guidance and may not always be 
achievable.  
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U C ~ E N D E D  WAVELENGTHS (2 AND ESTWTED 
INSTBWENTAL DETECTION LMlTS .---- a 

Estimated Detection 
Element Wavelength, nm (1) Limit , ug/L(2) 

Uumlnum 
Antimony 
Arrenic 
Barium 
Beryllium 

Boron 
Codmlup 
Colcium 
Chromium 
Cobalt 

Copper 
Iron 
h a d  
Magnesium 
Manganese 

Holy bdenum 
Nickel 
Pot asa ium 
Selenium 

Silver 
Sodiup 
Thallium 

Z U C  

silica (si021 

VbnadiuP 

308.215 
206 .833 
193,696 
455 . 403 
313.042 

249 a 7 7 3  
226.502 

267.716 
317 e933 

228 616 

324.756 
ZS9.94O 
220 0353 
279,079 
257.610 

202.030 
231.604 
766,491 

288 . 158 
328 . 068 

190.864 
292 , 402 
213.8% 

196 ,026 

S88 995 

45 
32 
53 

2 
0.3 

5 
4 

10 
7 
7 

6 
7 

42 
30 

2 

8 
15 

75 
58 

7 
29 
40 
8 
2 

r d 3 )  

The wavelengths listed are recommended because of their sensitivity and 
o v e r a l l  acceptanc8. Other wavelength may be rubetituted i f  they  can 
provide the needed r r n 8 i t l v i t y  m d  are treated v i t h  the came c o r r e c t i v e  
techniques for r p e c t r a l  i n t e r f e r e n c e .  
wavelengths muit ba reported (in run) vith the  sample data.  

(See 5.1.1). The use of alternate 

The estimated i rut rumental  detection l imits a8 rho= are taken from 
'Xnductively Coupled Plum-Atomic  Emission Spectroscopy-ProrPincnt Lines, '  
EPA-600/4-79-017. They are given a8 a guide for an 1nrtrumenJal limit. 
The actual method detection limltr are sample dependent urd may vary as 
the sample autrix v a r i e r .  

Bighly dependent on operating conditions and plasma position. 
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ESTIMATED DETECTION LIMITS FOR RADIOLOGICAL ANALYSES 

Analyses 

Aqueous Matrix 

Tr i t i um 200 pCi/l 

Plutonium 239 0.05 pCi/l 

Americium 241 0.05 pCi/l 

Uranium 233 
234 

0.05 pCi/l 

Uranium 238 0.05 pCi/l 

gross alpha 3.0 pCi/l 

gross beta 3.0 pCi/l 

* * * * * * * * 

Soil Matrix 

Tritium 

Plutonium 239 

Americium 241 

Uranium 233 
234 

Uranium 238 

gross alpha 

gross beta 

200 pCi/l 

0.05 pCi/l 

0.05 pCi/l 

0.05 pCi/l 

0.05 pCi/l 

3.0 pCi/l 

3.0 pCi/l 

A-9 



APPENDIX B 

HAZARDOUS SUBSTANCE SAMPLES 
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APPENDIX B 

HAZARDOUS SUBSTARCE SAMPLES 

Packaging, Marking, Labeling & Shipping 

1 . INTRODUCTION 

Samples collected during Incident response operations may have t o  be trans- 
ported elsewhere f o r  analysis.  The transportation of samples must be 
accomplished not only i n  a manner designed t o  protect the integri ty  of 
the sample, b u t  a l s o  t o  prevent any detrimental effects frm the potentially 
hazardous nature o f  the samples. Regulations f o r  packaging, marking, 
labeling and s h i p p i n g  o f  hazardous materials ,  hazardous substances and 
hazardous wastes are promulgated by the U.S. Department of Transportatjon 
(DOT) and described in the Code o f  Federal Regulations (49 CFR 171 t h r o u g h  
177, In particular,  172.402hp packages containing samples) . In general 
these regulations were not intended t o  cover the shipment of samples 
collected a t  controlled or uncontrolled hazardous waste s i t e s  or samples 
collected a t  emergency responses. However, the U.S. Environmental 
Protection Agency has deemed i t  pnident t o  package, mark, l sbel  and sh ip  
samples observing DOT procedures. The infonnat7’on contained i n  this 
training outline is for  general guidance and, although -factual , should 
not be misconstrued as identical  to DOT regulations for transportation 
of hazardous rnaterhls . 

.I. ENVIRONMEKlAL SAMPLES VERSUS WARDOUS SUBSTANCE SAMPLES 

Samples collected a t  an incident should be c l a s s i f i e d  as e i ther  environ- 
mental or hazardous substances (or wastes) samples. In general a environ- 
mental samples are .col lected of f -s i te ,  such as water samples from streams, 
ponds o r  wells ,  and are not expected to  be grossly contaminated with hiqh 
levels of toxjc substances. On-site samples o f  s o i l  or water, samples 
f rom drums or  b u l k  storage tanks, obvfously contaminated ponds, lagoons , 
pools, leachates from hazardous waste s i t e s ,  e t c . ,  are considered t o  be 
hazardous substances. A dist inct ion between the two types of samples, 
environmental and hazardous, must be made for two major reasons. One, 
t o  determine the appropriate procedures f o r  the transportation of the 
samples. Secondly, t o  protect  the health and safety of the laboratory 
personnel. receiving the samples Special precautions, procedures and 
secondary containment areas w i t h i n  laboratories are used when Samples 
other than environmental samples are received. ’If there i s  any doubt as 
to  the c lass i f i ca t ion  o f  a sample, i t  should be considered a hazardous 
sample and shipped accordingly. 

1 I I. ENVIRONMEKTAL SAMPLES 

Samples judged to  be environmental are not considered hazardous materials ; 
however, environmcntal samples will be packaged and shipped according t o  
the following procedures. 

R O M :  E P A  O F F I C E  O F  E M E R Q E N C Y  AND R E M E D I A L  R E S P O N S E  

H A Z A A D O U I  R E I P O N S E  S U P P O R T  DIVISION 

P E R S O N N E L  ? R O f E C T l O N  A N D  S A F E T Y  T R A I N I N G  M A N U A L  
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A. Packing ' .  

1. Environmental samples can be packaged following the procedures 
for samples c l a s s i f i e d  as af7ammible liquids" or "flamnable -'- 

solids." See section V.A. 1-5. Marking,  labeling,  and 
shipping papers do not apply. 

2. Environmental samples can a l s o  be packaged without being placed 
inside metal cans as required for 'Iflamable liquids". 

a. Sample' containers properly identif ied and with a sealed l i d ,  
i n  sealed polyethylene b a g s ,  can be packed i n  fiberboard 
containers o r  metal picnic cooler-type containers. 
incombustible, absorbent cushioning material must be used t o  mini- 
mize the possibi l i ty  o f  sample container breakage. 

Sufficient 

b. TO further reduce the possibi l i ty  of leakage, if a sample con- 
tainer and the sample bott les  and absorbent material placed i n  
the l a rger  bag which is a l so  sealed. 

6. Marking I4 Labeling 

1. Sample containers must have a completed sample identification t a g .  

2. Outside container should be marked "Environmental Sample'. 

3. No DOT marking 4nd labeling i s  required. 

C. Shipping Papers 

1. No DO? s h i p p i n g  papers are required. 

D. Transportation 

1. No DOT res t r i c t ions  on mode o f  transportation. 

IV. HAZARWUS SUBSTANCE SAMPLES - RATIONALE 
Samples n o t  determined t o  be environmental samples or samples known or 
expected t o  contarln hazardous materials must be considered hazardous 
mbstance samples and transported according t o  the following requirements. 
I f  the material i n  the sample is known or can be identif ied,  then i t  should 
be packaged, marked, labeled and shipped according to the specif ic  i n -  
structions f o r  t h a t  material (If l i s t e d )  found in the DOT Hazardous Materials 
Table, 49 CFR 172.101. For those samples o f  hazardous substances where the 
contents are unknown, the selection o f  the appropriate transportation 
category is based upon the DOT Hazardous Materials Classif ication,  a 
priorit ized system o f  transportation categories.  
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A. DOT Hazardous Material Classification (173.2) 

1. Radioactive Material 

2. Poison 'A '  

3. Flamnable Gas 

4. Non-Flamnable Gas 

5. Flamable l i q u i d  

6. Oxidizer 

7.  Flammable Solid 

8. Corrosive Material ( l i q u i d )  

9. Poison 'B' 

10. Corrosive Material (sol i d )  

11. Irritating Material 

12. Combustible Liquid  ( i n  containers having capacities exceeding 
110 gal) 

13. ORM-8 

14. ORM-A 

15. Combustible Liquid ( i n  containers h a v i n g  capacities o f  110 g a l  or 
1 ess)  

16. ORM-E 

8. The selection of the correct category f o r  an unknown sample i s  through 
a process o f  elimination, u t i l i z i n g  the DOT c lass i f i ca t ion  system. 

1. Unless known or demonstrated otherwise ( t h r o u g h  the use of radiation 
survey instruments), the sample i s  considered radioactive and 
appropriate shipping regulations f o r  radioactive material followed. 

If radioactive material i s  eliminated, the sample i s  considered t o  
contain Poison 'A' materials ,  the next material on the l i s t .  
' A '  is defined by DOT as extremely dangerous poisonous gases or 
liquids o f  such a nature that  a very small amount o f  gas9 or vapor 
of the l i q u i d ,  mixed w i t h  air is dangerous t o  l i f e .  

3. The class  'A' poisons l i s t e d  in 49 CFR 172.101 a n d  t h e i r  physical 
s ta te  a t  normal temperatures are: 

2. 
Poison 
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arsine 
bromoacetone 
chloropicrin i? methyl chloride mfxture 
chl oropi crin & non-fl  amable , non-1 iqu if  ied 
compressed gas mixture 
cyanogen chloride 

cyanogen gas 
gas identification s e t  
gelatin dynamite (H.E. Gennaine) 
grenade ( w i t h  poison 'A' gas charge) 
hexa e t  hy 1 te tra  p h os ph a t e  and compress ed 
gas mixture 
hydrocyanic acid (prussic) solution 
hydrocyanic acid, lfquified 
insecticide 1 iquified gas , containing 
poison 'AI or poison 'B' material 
methyl dichloroars ine 
nitric oxide 
nitrogen peroxide 
nitrogen tetroxide 
nitrogen dioxide, l i q u i d  
parathion L compressed gas mixture 
phosgene (diphosgene) 

gas 
gas a t  temperature greater 
than 13.1 degrees Centigrade 
gas 

Many of the poison 'A' materials are gases or compressed gases and 
would not be found i n  dnnn type containers. The l i q u i d  poison 'A'S 
would probably be found i n  closed containers only. All samples taken 
frun closed drum do not have t o  be shipped Its poison ' A ' s ,  which 
provides a "worst case".situation. Based upon the information 
available, a judgement must be made as t o  the hazard class of the 
sampl e. 

4. If poison 'A' i s  eliminated as a shipment category, the next two 
classifications are "flamnable" or "non-flamnab1ett gases, Since 
few gas samples are collected, flamnable liquids would be the 
next applicable category. The elimination of the classificatton 
of radioactive, poison 'A ' ,  f l a m b l e  gas, and non-flamnable gas 
which require more stringent shipping procedures, then permits 
the.sample t o  be classif ied as flamnable l i q u i d  (or solid) and 
shipped accordingly. The shipping requirements for flamable 
liquids would also suffice for shipping any other samples classi-  
f ied below flamnable liquids on the DOT classification schedule. 

5. For  samples conta in ing  unknown material, other categories l isted 
below flamnable liquids/solids on the table,  are generally not  
considered because: 

a. Eliminating other substances as flamnable 1 i q u i d s  requires 
flashpoint testing which i s  impractical and possibly dangerous 
a t  a s i t e .  

b. Unless i t  i s  demonstrated t h a t  the sample consists o f  material 
l i s ted below flamnable l i q u i d  on the table,  i t  i s  t o  be consid- 
ered a f l m a b l e  l i q u i d  (or solid) and shipped as such. 
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V.' SAMPLES CLASSIFIED AS F L W A B L E  LIQUIDS OR F L A W B L E  SOLIDS - 
PROCEDURES 

A.  Packaging 

1. Collect sample i n  a glass container w i t h  non-metallic, teflon- 
lined screw cap. Allow sufficient ullage (approximately 10%. 
by volume) so t h a t  the container i s  n o t  l i q u i d - f u l l  a t  130 
degrees Fahrenheit. If an a i r  space i n  the inner most container 
cannot be tolerated i n  order t o  maintain sample integrity, place 
i t  w i t h i n  a second container t o  provide the required ullage. 

2. Attach properly completed sample identification tag t o  sample 
container. 

3. Seal sample container closure and place i n  2 4 1  thick (or 
thicker) polyethylene bag,  one sample per bag. The sample 
identification tag  should be positioned t o  enable i t  to be 
read through the bag. 

4. Place sealed bag inside an appropriate sized metal can w i t h  
enough incombustible, absorbent, cushioning ma ter i  a1 (e .g. 
vermiculite or diatomaceous earth) to prevent breakage and 
absorb l i q u i d ;  one bag per can. Pressure close the can and 
use clips, tape or other positive means to  h o l d  the l i d  
securely, t ightly,  and effectively. 

5. Place one or more metal cans (or single 1-gallon bottle) 
surrounded w i t h  incombustible, absorbing packaging material 
for s t a b i l i t y  dur ing  transport into a strong outside container, 
such as  a metal picnic cooler or inside an approved fiber- 
board box. 

B. Marking and Labeling 

1. Use abbreviations only where specified. Place the following 
information on the metal can (or 1 gallon bott le) ,  either 
hand printed o r  i n  labelform. 

Laboratory Name and Address 
"Flamnable L i q u i d ,  n.0.s. UN1993" or "Flamnable Solid, n.o.5. 
UN1325". Not otherwise specified (n.0.s.) i s  not  used i f  the 
flammable liquid (or solid) i s  identified. 
name of  the specif ic  material i s  used and l isted before the 
category ( i  .e. " F l a m b l e  Liquid", etc.) .  

Place the following DOT labels on the outside of the can 
(or bottle).  

"Flammble Liquid" o r  "Flamnable Sol i d " .  
Wet" label must be used w i t h  the " F l a m b l e  S o l i d "  label i f  
the material meets the d e f i n i t i o n  of a water reactive material. 
The "Cargo Aircraft Only" label must be used i f  the n e t  auantity 
o f  the sample i n  each package is  greater t h a n  one q u a r t  ( for  
"Flarrunable L i q u i d " ,  n.0.s.) or 25 lbs. (for "Flanable S o l i d " ,  
n . 0 .  s .  ). (172.402,  172.101) 

In t h a t  cases, the 

2. 

The "Dangerous When 
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3, If the cans are placed i n  an exterior container, both that 
container and in s ide  can (or bottle) must have the same 
markings and l a be l s  a s  above. 

The words: "This End Up" or  "This Side Up" must be c l ea r l y  
printed on the top of the outer package. Upward pointing 
arrows should be placed on the sides of package. The words: 
"Laboratory Samples" should a l so  be printed on the top o f  
the package. 

C. Shipping Pape-rs 

1. Use abbreviations on ly  where specified below. Complete the 
carrier-provided b i l l  o f  lading and s i g n  the cer t i f i ca t ion  
statement (if the ca r r i e r  does not provide, use standard 
industry form) with the following information i n  the order 
l i s ted.  One form may be used f o r  m r e  than one exter ior  
container. 

' F l a m b l e  l l qu id ,  n.0.s. UN1993? or  "Flamnable Sol id, n.o,s. 
UN1325"; "Limited Quantity" {or "Ltd. Qty."); net weight or 
net volume (abbreviations o f  weight or volume are acceptable). 
Further descr ipt ions such as  "Laboratory Samples" or "Cargo 
A i rc ra f t  Only" (if applicable) are allowed if they do not 
contradict the required information. 

The net weight or net volume must be placed j u s t  before or 
j u s t  after the. " F l a m b l e  Liquid, n.0.s." or "Flamnable 
Sol id, n..c)is.* description. 

2. A chain-of-custody record, properly executed, must be included 
in the exter io r  container if samples are collected for legal  
evidence or if there ds an expectation that a t  some future 
date they may be needed a s  evidence. 

D. Tranporbt ion  

1, Unknown hazardous substance samples c l a s s i f i e d  as f l a m b l e  
1 iquids may *be transported by rented or c m o n  ca r r i e r  truck, 
but, rai l road, or by Federal Express Corporation, but they 
should not be transported by any other comnon ca r r i e r  a i r  
transport, even "cargo only" a ircraft.  
permit "cargo only"  a i r c ra f t  such as TUA,  United, etc.; 
however, d i f f i c u l t i e s  with regular a i r 1  ines transportation 
suggests avoiding these types o f  transportation.) 

These EPA procedures are designed to enable a i r  cargo shipment 
by en t i t i e s  l i k e  Federal Express; however, they should not be 
construed as  an endorsement by EPA o f  a part icular  commercia1 
car r ie r  . 

(DOT regulations 

2 .  If samples are transported by any type of government-owned 
vehicle, including a i rc ra f t ,  DOT resulations a r e  not applicable. 
However, EPA personnel w i l l  use the packaging procedures described, 
except the b i l l  o f  lading with a cert i f icat ion,  does not have to 
be executed. 
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E. Other Considerations 

1. The s i z e  of the sample to  be collected should be ascertained-by the 
analytical 1 a boratory. 

2. Use o f  sample preservatives or packaging i n  i c e  should be deter- 
mined by the analytical laboratory. 

3. Usfng "flarmable" does not  convey the certa in  knowledge that  a 
sample i s  i n  fact  f l a m b l e ,  or how flamnable, b u t  i s  intended 
to  prescribe the class o f  packaging  i n  order t o  f o l l o w  DOT regulations. 

€PA employees will accompany shipping containers t o  the transport 
c a r r i e r  and if required, open outside contalner(s) f o r  inspection. 

4. 

5. For overnight shipments, weight restr ic t ions  should be determined. 
Federal Express, f o r  instance is 70 pounds or  less. 

VI.  SAMPLES CLASSIFIED AS POISON 'A'  - PROCEDURES 
A. Packaging 

I. Collect  samples i n  a polyethylene or  glass container w h i c h  is of an 
outer diameter n a r m e r  t h a n  the valve hole on a DOT Spec. 13A1800 
or #3AA1800 metal cylinder. F i l l  sample container allowing 
sufficient ullage (approximately 10% by volume) so i t  will not be 
l i q u i d - f u l l  a t  130 degrees Fahrenheit. Seal sample container. 

2. Attach a properly collected sample ident i f icat ion tag t o  sample container. 

3. With a string or f l e x i b l e  wire attached t o  the neck of the sample 
container, lower it into a metal cylinder which has been par t ia l ly  
f i l l ed  w i t h  incombustible, absorbent loose packaging material (vend- 
c u l i t e  or earth). Allow suf f fc ient  absorbing material between the 
bottom and sides o f  the container and the metal cylinder t o  prevent 
breakage and absorb leakage. After the cylinder i s  f i l l e d  w i t h  
cushioning material,  drop the ends o f  the string or wire Into the 
cylinder valve hole. Only one sample may be placed i n  a metal 
cy1 i nder . 

4. Replace valve, torque t o  250 feet/pound ( f o r  1 i n c h  openfog) and 
replace valve protector on metal cylinder, using tef lon tape. 

5. One o r  more cylinders may be placed i n  a DOT approved outside container.  

8. Marking & Labeling 

1. Use abbreviations only where specified. Place the f o l l o w i n g  infoma- 
t f o n  on the side o f  the cylinder, or on a t a g  wired t o  the cylinder 
valve protector,  ei ther handprinted or i n  label form. 

"Poisonous L i q u i d ,  n.0.s." or t'Poisonous Gas, n.0.s. NA9035", laboratory  
name and address, and place the f o l l o w i n g  DOT label on the cylinder - "Poisonous Gas" (even if  the sarcple i s  l i q u i d ) .  
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2. I f  the metal cylinders are placed i n  an outside container,  both 
the container and cylinders Inside must have the same markings  
and labe ls  as above. In addition, "Laboratory Sample" and 
"Inside Packages Comp1y.Wit.h Prescribed Specif ica ti  ans" should 
be marked on the top andlor front side o f  the outside container. 
"THIS SIDE UP" marking w s t  be placed on the topside of the 
container,  and upward pointing arrows on a l l  4 sides. 

C. S h i p p i n g  Paperr 

1. 

2. 

3. 

4. 

Complete the- shipper-provided b i l l  of l a d i n g  and s i g n  the c e r t i f i -  
cation statement ( i f  the c a r r i e r  does n o t  provide, use standard 
industry form) w i t h  the following information i n  the order l i s ted .  
One fonn may be used for  m r e  than one exterior container. Use 
abbreviations only as specified. 

"Poisonous L i q u i d ,  n.0.s. NA9035". "Limited Quality" o r  "Ltd.  
Qty.", net  weight or net volume. The net weight or net volume 
must be placed j u s t  before o r  j u s t  a f t e r  the "Poisonous L i q u i d ,  
n.0.s." marking. 

A chain-of-custody record form should also  be properly executed and 
Included i n  the container or w i t h  the cylinder, i f  legal  use of 
samples i s  required or  anticipated. 

Unless samples are driven t o  the laboratory, an EPA employee will 
accompany s h i p p i n g  container t o  the transport carr ter  and if re-  
quired, open outside container for f re ight  inspection. 

Ustng the word "poIsonousttdoes not convey the certain knoul edge 
that  a sample 1s In f a c t  poisonous, or how poisonous. b u t  I s  intended 
t o  describe the class  of packaging In order t o  comply w i t h  DOT 
regulations 

D. Transportation 

1. Poison 'A'  kategorized packages may not be transported by Federal 
Express Corporation (air cargo) or other c m o n  c a r r i e r  a i r c r a f t ,  
or by rental, non-government a i rcra f t .  
by ground transport or government-uwned aircraft. 

Samples my be shipped 

VII .  SAMPLE IDENTIFICATION 

The sample t a g  I s  the means by which the sample i s  identif ied and the pertinent, 
necessary i n f o n a t i o n  recorded about the sample. The sample card should 
be legibly written and canpleted i n  full w i t h  an indelible pencil or pen. 
Information about the sample should also be recorded i n  a log book. The 
t a g  should be f i rmly aff ixed t o  the sample container. The m i n i m u m  infor- 
mation on the identif ication card should include: 
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1. Exact location of the sample. 

2.  Time and date that sample was collected. 

3. Name o f  sampler and witnesses, if  necessary. 

4. Project codes, sampte station number, and identifying code, if 
appl  i cab1 e . 

5. Type of sample, if known. 

6. Hazardous substances or environmental sample. 

7.  Tag nurnber ( i f -  sequentia? t a g  system is used). 

8. Laboratory number ( i f  applicable). 

9. Av other pertinent information about  sample. 
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GUIDE FOR - 

R- - *o~  =kit Rogroms 
HAZARDOUS MATERIALS SHIPPING PAPERS 

fministrotim 
'rhe follok-ing i n f o r m a t l o n  h a s  been a b s t r a c t e d  from t h e  Code o f  F e d e r a l  R e g u l a t i o n s ,  T i t l e  4 9 ,  
P a r t s  100-177 

i. . DETIKITIOKS 
A. SHIPPING PAPER (Sec. '171.8) A shipping p a p e r  may b e  a shipping o r d e r ,  b i l l  o f  l a d i n g ,  

madfest,  or o t h e r  s h i p p i n g  document s e r v i n g  a similar purpose  c o n t a i n i n g  t h e  information 
r e q u i r e d  by Scc. 1 7 2 . 2 0 2 ,  1 7 2 . 2 0 3  and 172.204.  

docurcent (ahlpping paper) on which a l l  hazardous vaste is i d e n t i f i e d .  
manifest  m u s t  accompany e a c h  shipment of v a s t e  from t h e  p o i n t  o f  pick-up t o  t h e  d e s t i n a t i o n .  
(CTR, T i t l e  49, Sec. 172.205)  

B. HAZARDOUS WASTE HANIFEST (CFR, T i t l e  4 0 ,  S e c .  262.20)  A hazardous v a s t e  m a n i f e s t  1s a 
A copy o f  t h e  

2. SEIPPEELS RESPONSIBILITY [Sec. 172.200(1) ] The s h i p p e r  h a s  t h e  r e s p o n s i b i l i t y  t o  p r o p e r l y  
prepare  t h e  mhipplng p a p e r  vhen o f f e r i n g  a hazardous material f o r  t r a n s p o r t .  - NOTE: For 8hfpmentr o f  h a z a r d o m  waste, t h e  hazardous waste rPanifest is t h e  o n l y  a u t h o r i z e d  

FLciuRDOUs MATERIALS DESCRIPTION (Sec. 172.202)  The s h i p p i n g  d e s c r i p t i o n  o f  a hazardous' 
meterial on a s h i p p i n g  paper  m u s t  i n c l u d e  t h e  f o l l o v i n g  i n f o r m a t i o n :  
A. Proper  s h i p p i n g  name- S c c .  172 .101  o r  See. 172 .102 (vhen a u t h o r i z e d ) ;  
B. 

C. 
D. Except  f o r  empty p a c k a g i n g s ,  t h e  t o t a l  q u a n t i t y  (by w i g h t ,  v o l w e ,  o r  as o t h e r v i s e  

0. 

F. 

d o c m e n t a t i o n .  (CF'R, Title 4 0 ,  Src. 262 .23)  

3. 

The hazard class p r e s c r i b e d  f o r  t h e  material i n  t h e  same s e c t i o n ;  [ S e e  e x c e p t i o n s  
See .  1 7 2 . 2 0 2 ( i ) ( 2 ) 1  
The i d e n t i f i c a t i o n  number f o r  t h e  m a t e r i a l  (preceded by "UN" o r  "NA" as a p p r o p r i a t e ) ;  and 

a p p r o p r i a t e )  o f  t h e  hazardous =terials covered by t h e  d e s c r i p t i o n .  
Except  as o t h e r w i s e  provided in t h e  r e g u l a t i o n s ,  t h e  b a s i c  d e s c r i p t i o n  in 3A, B and c -  
above must be shovn in acquenc;. For example "Acetone,  Flanmable L i q u i d ,  UN1090." 
The t o t 8 1  q u a n t i t y  o f  t h e  material covered by one d e s c r i p t i o n  m u s t  a p p e a r  b e f o r e a r  a f t e r  
( o r  &&before and after) t h e  b a s i c  d e s c r i p t i o n  as I n d i c a t e d  i n  3A,  B and C above. 
(1) A b b r e v i a t i o n s  may be used t o  e p e c i f y  t h e  type o f  p a c k a g i n g ,  w e i g h t  or volume. 

E q l e :  "GO Cyl. N i t r o g e n  N o n f l a m a b l e  gas  UN 1 0 6 6 ,  800 pounds"; "1 b o x  Cement 
l i q u i d ,  n.o.6 . .  Flaumblc l i q u i d .  N A f l 3 3 ,  25 l b s . "  

(2) Type o f  p a c k a g i n g  and d e s t i n a t i o n  marks may b e  e n t e r e d  i n  any a p p r o p r i a t e  manner 
b e f o r e  or  after  t h e  b a s i c  d e s c r i p t i o n .  

T e c h n i c a l  and c h e m i c a l  group names may b e  e n t e r e d  i n  p a r e n t h e s e s  b e t v e e n  t h e  p r o p e r  
shipping name and h a z a r d  class. Example: C o r r o s i v e  l i q u i d ,  n.0.s. ( c a p r y r l  c h l o r i d e )  , 
c o r r o s i v e  material. 

C C " T S  When d e s c r i b i n g  a hazardous m a t e r i a l  on t h e  shipping p a p e r ( s ) ,  t h a t  d e s c r i p t i o n  
must c o n f o m  t o  t h e  f o l l o v i n g  requirements :  
(1) Uhen a hazardous m a t e r i a l ,  i n c l u d i n g  m a t e r i a l s  n o t  s u b j e c t  t o  t h e  r e g u l a t i o n s ,  i s  

C. 

4. CEhTRAt WTRIES ON S H r P P I N C  PAPERS (Sec .  172 .201)  
A. 

d e s c r i b e d  on t h e  mine shipping p a p e r ,  t h e  hazardous m a t e r i a l  d e s c r i p t i o n  e n t r i e s  
r e q u i r e d  by S c c .  1 7 2 . 2 0 2  and t h o s e  a d d i t i o n a l  e n t r i e s  t h a t  w y  b e  r e q u i r e d  by 
S e c .  172 .203 .  
a. M u s t  b e  e n t e r e d  first (See F i g u r e  11, or 
b. M u s t  be e n t e r e d  i n  a c o n t r a s t i n g  c o l o r ,  e x c e p t  t h a t  a d e s c r i p t i o n  on a repro-  

d u c t i o n  of a Shipping paper may b e  h i g h l i g h t e d ,  r a t h e r  thar. p r l n t e d ,  in a 
c o n t r a s t i n g  c o l o r  ( t h e s e  r e q u i r e n e n t s  apply o n l y  t o  t h e  b a s i c  d e s c r i p t i o n  
r e q u i r e d  by S e c .  172.202(e)(1), ( 2 )  and (3). (See  f i g u r e  1); 01 
Must be i d e n t i f i e d  by t h e  e n t r y  "X" p l a c e d  b e f c r e  t h e  p r o p e r  s'-.ipplng nace i n  a 
co1um-1 c a p t i o n e d  "HH" [ t h e  "X" may be r e p l a c e d  by "RQ" (RepoTKable Q u a n t l r y ) ,  
i f  a p p r o p r l a t e )  See  Figure 1 .  

C.  

. ( 2 )  The r e q u i r e d  s h i p p i n g  d e s c r i p t i o n . c n  a shipping paper and a l l  c o p i e s  t h a t  a r c  used 
for t r a n s p o r t a t i o n  purposes m u s t  b e  l e g i b l e  and p r i n t e d  ( c u n u a l l y  o r  m e c h a n i c a l l y )  
i n  E n g l i s h .  
Unless  i t  1s s p e c i f i c a l l y  a u t h o r i z e d  o r  r e q u i r e d ,  t h e  r e q u i r e d  s h i p p i n g  d e s c r i p t i o n  
may n o t  c o n t a i n  any code or abbreviarion. 

(3) 
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(0 )  A s h i p p i n g  paper  a y  c o n t a i n  a d d i t i o n a l  i n f o r m a t i o n  c o n c e r n i n g  t h e  m a t e r i a l  provided 
t h e  i n f o n n a t i o n  is n o t  i n c o n s i s t e n t  v i t h  t h e  r e q u i r e d  d e s c r i p t i o n -  U n l e s s  o t h e r v i s e  
p e r m i t t e d  or r e q u i r e d ,  a d d i t i o n a l  i n f o r n a t i o n  must b e  p l a c e d  a f t e r  t h e  b a s i c  d e s c r i p -  

a. When a p p r o p r i a t e ,  t h e  e n t r i e s  " W O "  o r  " X K O  C1ass" may b e  e n t e r e d  immediately 
b e f o r e  o r  immediate ly  f o l l o w i n g  t h e  c l a s s  e n t r y  i n  t h e  b a s i c  d e s c r i p t i o n .  

b. If a material  meets t h e  d e f i n i t i o n  o f  !core than one h a z a r d  c l a s s ,  t h e  a d d i t i o n a l  
hazard class or  c l a s s e s  may b e  e n t e r e d  a f t e r  t h e  hazard class in t h e  b a s i c  
d e s c r i p t i o n .  

t i o n  r e q u i r e d  by Sec. 172.202(a). I.  

B. ,."E OF SBDPER A rhlpping- paper  for  a shipment by water m u s t  c o n t a i n  the name of the  
chipper .  

5. ADDITIONAL DESCRIPTION REQUITCEXTS (Sec.  172 .203)  (ALL'HODES) 
A. E x e w t i o n s  - E a c h  s h i p p i n g  paper  i s s u e d  i n  c o n n e c t i o n  v i t h  shipment made under an 

exearptlon must b e a r  t h e  n o t a t i o n  "DOT-E" f o l l w e d  by t h e  e x a p t i o n  number a s s i g n e d  
(-le: DOT-E 4 6 4 8 )  and so l o c a t e d  t h a t  t h e  exemption n m b e r  i s  c l e a r l y  a s s o c i a t e d  v i t h  
the d e s c r i p t i o n  t o  v h i c h  t h e  e x e q t i o n  a p p l i e s .  
L h i t e d  Q u a n t i t i e s  - D e s c r i p t i o n s  f o r  m a t e r i a l s  d e f i n e d  as  "Limited Q u a n t i t i e s " . .  .must 
i n c l u d e  t h e  v o r d s  " L h i t e d  Quantities" or "Ltd.  Qty." f o l l o w i n g  t h e  b a s i c  d e s c r i p t i o n .  

(1) 

B. 

C. Hazardous Subs r a n t -  . .  

If t h e  p r o p e r  s h i p p i n g  name f o r  a m i x t u r e  or s o l u t i o n  t h a t  i s  a hazardous s u b s t a n c e  
does  n o t  i d e n t i f y  t h e  c o n s t i t u e n t s  making it a hazardous s u b s t a n c e .  t h e  name o r  names 
Of  auch c o n s t i t u e n t s  s h a l l  b e  e n t e r e d  in ' a s s o c i a t i o n  v i t h  t h e  basic d e s c r i p t i o n .  
The le t ters  "RQ" (Reportable  Quanti ty)  shall be e n t e r e d  on t h e  s h i p p i n g  paper  e i t h e r  
b e f o r e  o r  after  t h e  basic d e s c r i p t i o n  r e q u i r e d  by Sec. 1 7 2 . 2 0 2  f o r  e a c h  hazardous 
s u b s t a n c e .  (See  d e f i n i t i o n  S e t .  171 .8)  Example: RQ, C r e s o l ,  C o r r o s i v e  Haterial, 
HAZ076; or A d i p i c  A c i d ,  O W E ,  h 9 0 7 7 ,  RQ. 

D- R a d i o a c t i v e  M a t e r i a l s  - For a d d i t i o n a l  d e s c r i p t i o n  f o r  r a d i o a c t i v e  1 ~ ~ t e r I a l s ,  refer t o  
Sec. 172.203(d).  

E. Empty PackaRings  
(1) 

(2) 

k c e p t  f o r  a tank car, or my packaging that s t i l l  c o n t a i n s  a hazardous r u b s t a n c e ,  
t h e  d e s c r l p t i o n - , o n .  the s h i p p l a g  paper  f o r  an empty packaging c o n t s i n i n g  t h e  r e s i d u e  
of a hazardous material rpay i n c l u d e  t h e  vord(t) "EHPTX" o r  "EHPTY: L a s t  Contained 
(Name of Substance)"  as a p p r o p r i a t e  i n  a s k o c i a t i o n  v i t h  t h e  basic d e s c r i p t i o n  of t h e  
hazardous a t e r i a l  l a s t  c o n t a i n e d  i n  t h e  packaging.  

If a p a c k a g i n g ,  i n c l u d i n g  a t a n k  Car, c o n t a i n s  a r e s i d u e  t h a t  i s  a hazardous substance  
t h e  d e s c r i p t i o n  on t h e  shipping paper s h a l l  b e  prefaced v i t h  t h e  phrase " M P S Y :  L a s t  
Contained (Nsne o f  Substance')" and s h a l l  have "Rp" e n t e r e d  b e f o r e  or  a f ter  t h e  b a s i c  
d e s c r i p t i o n .  

(2)  For q t y  t a n k  cars, see Scc.  174 .25(c) .  
(3) 

Po DanRerous When Wet - The words "Dangerous When Wet" s h a l l  b e  e n t e r e d  on t h e  s h i p p i n g  Paper 
In A s s o c i a t i o n  v i t h  t h e  basic d e s c r i p t i o n  vhen a package covered by t h e  b a s i c  d e s c r i p t i o n  
i s  r e q u i r e d  t o  b e  l a b e l e d  v i t h  a "DM?G&ROUS WHEN ET" l a b e l .  
Poisonorrs H a t e r i a l s  - N o M t h s t a n d i n g  t h e  class t o  v h i c h  a m a t e r i a l  i s  a s s i g n e d :  
(1) 

c- 
If t h e  name o f  t h e  compound or p r i n c i p a l  c o n s t i t u e n t  t h a t  c a u s e s  t h e  n i a t e r i a l  t o  meet 
t h e  d e f i n i t i o n  o f  a p o i s o n  i s  n o t  included in t h e  proper s h i p p i n g  name f o r  t h e  
materlal, the name o f  t h a t  compound or c o n s t i t u e n t  s h a l l  b e  e n t e r e d  on t h e  shipping 
paper i n  a s s o c i a t i o n  v i t h  t h e  s h i p p i n g  d e s c r i p t i o n  f o r  t h e  m a r e r i a l .  
The name o f  t h e  c o q o u n d  or  p r i n c i p a l  c o n s t i t u e n t  may be e i t h e r  a t e c h n i c a l  name or 
any name f o r  t h e  m a t e r i a l  t h a t  i s  l i s t e d  i n  t h e  NIOSH R e g i s t r y .  ( R e K i s t r p  Of T o x i c  
E f f e c t s  o f  Chezzical S u b s t a n c e s ,  1 9 7 8  E d i t i o n )  [ S e c .  1 7 2 . 2 0 3 ( k ) ]  
NOTE: F o r  a d d i t i o n a l  d e t a i l s ,  sc- S e c .  1 7 2 . 2 0 3 t k )  

8. E x c e p t i o n s :  o n m  REGLUED XA~ERLAL (ow - A, E, c ,  IU*P D) 
Skipping p a p e r  requirements  do n o t  apply t o  any m a t e r i a l  o t h e r  than a hazardous waste 
o r  a hazardous s u b s t a n c e  t h a t  is: 
a. An O M - A ,  B or C u n l e s s  I t  is o f f e r e d  o r  intended for t r a n s p o r t a t i o n  by a i r  O r  

w a t e r  when I t  i s  s u b j e c t  t o  t h e  r e g u l a t i o n s  p e r t a i n i n g  t o  t r a n s p o r t a t i o n  by a i r  O r  
v a t e r  as s p e c i f i e d  in S e c .  1 7 2 . 1 0 1  (Hazardous Harerials T a b l e ) ;  O r  

( 2 )  

(1) 

b. An O W D  u n l e s s  i t  i s  o f f e r e d  o r  iatended f o r  t r i n s p o r t a t i o n  by air- 
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NODAL REQUIRDEKTS 
(ADDITIONAL INFORHATION) 

NOTE: In' a d d i t i o n  t o  t h e  ba6ic r e q u i r e m e n t s  for s h i p p i n g  p a p e r s ,  a d d i t i o n a l  infOnYGitiOn is 
l i s t e d  f o r  t a c h  mode. 

-. 

- T' '"SPORTATION BY RAIL 
A SHIPPING PAPERS (Sec.  1 7 4 . 2 4 )  

(1) Except as provided i n  paragraph (b) o f  t h i s  s e c t i o n ,  no person may accept f o r  trane- 
p o r t a t i o n  by r a i l  any hazardous material v h i c h  is s u b j e c t  t o  t h i s - s u b c h a p t e r  u n l e s s  
he has r e c e i v e d  , s h i p p i n g  paper  p r e p a r e d  in a manner s p e c i f i e d  in Stc .  172.200.  
In adddltioo, t h e  shfpping paper  =st i n c l u d e  a cerr i f i ca te ,  i f  . r e q u i r e d  by 
Sec. 172.204, 
hata*us mterial is r e q u i r e d  t o  have 8 a h i p p e r s  c c r t i f i c a w A  t b n  shiEpJQg papel- 
in h i 8  poasession i f  t h e  o r i g i n a l  r h i p p i n g  paper  c o n t a i n i n g  t h e  c e r t i f i c a t e  is fu- 
t h e  o r i g i n a t i n g  carriers p o s s e s s i o n .  
T h i s  subpart  does  n o t  a p p l y  t o  uater ia l s  classed as OW-A, B, C or Do 

The shipping paper  f o r  a r a i l  c a r  c o n t a i n i n g  a hazardous m a t e r i a l  must c o n t a i n  t h e  
notat1on'"Placarded"  f o l l o w e d  by t h e  name o f  t h e  p l a c a r d  r e q u i r e d  f o r  t h e  r a i l  car. 
The shipping paper  f o r  e a c h  s p e c i f i c a t i o n  DOT 11U o r  114A t a n k  car (without  head 
s h i e l d s )  c o n t a i n i n g  a flammable compressed g a s  must c o n t a i n  t h e  n o t a t i o n  '*DOT 11u" 
or '@DOT UU", as a p p r o p r i a t e ,  and t i t h e r  '? lust  b e  handled in a c c o r d a n c e  vith 
Ru L.O. No. 5" or "Shove t o  rest p e r  E.O. No. f." - NOTE: For a d d i t i o n a l  d e t a i l r ,  refer t o  P a r t  174 .  

Hovcver; no Qernbcr o f  t h e  t r d n  crew 'of'. r r d n  t r a n s p o r t i n g  t h e  

(2) 

(1) 

(2)  

B. ADDITIORAL DESCRIPTXON FOR SHIPPING PAPERS [ S e c .  172.203(g)]  

- TRANSPORIATION BY AIR 
A. SiiIPPINC PAPERS ABOARD AIRCRAFT (Sec. 175.35) 

Sec. 175.30(a) (2) m u s t  acconpany t h e  shipment it c o v e r s  during t r a n s p o r t a t i o n  aboard an 
A copy o f  t h e  shipping P a p e r 6  r e q u i r e d  by 

aircraf t. - NOTE: The documents r e q u i r e d  (shipping p a p e r s  and n o t i f i c a t i o n  o f  pi lot - in-co-nd)  m y  be 
combined i n t o  o n e  document i f  i t  is g i v e n  t o  t h e  p i l o t - i n - c o m a n d  b e f o r e  d e p a r t u r e  
of t h e  aircraft .  [Scc. 175.35(b)1. 

B. NOflFICAIION OF PILOT-TII-COMJ? .(See. 1 7 5 . 3 3 )  The o p e r a t o r  of t h e  aircraft a h a l l  give  
t h e  pilot-in-consrand the f o l l o w i n g  i n f o r m a t i o n  i n  vriting b e f o r e  takeoff (Sec .  175s  35) : 
(1) 
(2 )  L o c a t i o n  o f  t h e  hazardous material i n  t h e  a i r c r a f t ;  and 
(3) - NOTE: For a d d i t i o n a l  d e t a i l s ,  refer t o  P a r t  1 7 5 .  

D e s c r i p t i o n  of hazardous material on s h i p p i n g  papers  (Sec.  1 7 2 . 2 0 2  and 1 7 2 . 2 0 3  ; 

The regults o f  t h e  i n s p e c t i o n  r e q u i r e m e n t s  by See .  175.30(b) .  

3- T~SPORTIXTION BY UAlZR 
A. SHIPPING PAPERS (Sec.  1 7 6 . 2 4 )  A carrier may n o t  t r a n s p o r t  a hazardous m a t e r i a l  by v e s s e l  

u n l e s s  t h e  materid i o  p r o p e r l y  d e s c r i b e d  on t h e  shipping paper i n  t h e  manner p r e s c r i b e d  
I n  Part 172.  

(1) 

(2)  

B. CERTIFICATE (Scc. 176.27)  
A c a r r i e r  may not t r a n s p o r t  a hazardous m t e r i a l  by v e s s e l  u n l e s s  h e  h a s  r e c e i v e d  a 
c e r t i f i c a t e  p r e p a r e d  i n  a c c o r d a n c e  v i t h  S e c .  172 .206 .  
In t h e  case o f  an i m p o r t  cr e x p o r t  shipmenr of hazardous m a t e r i a l s  v h i c h  vi11 not b e  
t r a n s p o r t e d  by r a i l ,  highway, o r  a i r ,  t h e  s h i p p e r  may c e r t i f y  on t h e  b i l l  O f  l a d i n g  01 
o t h e r  shipplng p a p e r  t h a t  the hazardous m a t e r i a l  i s  properly  c l a s s e d ,  d e s c r i b e d ,  
Earked,  packaged and l a b e l e z  a c c o r d i n g  t o  P a r t  1 7 2  or  i n  a c c o r d a n c e  vith the r e q u i r e -  
ments o f  t h e  LnCO Code. (See S e c .  1 7 1 . 1 2 )  

C. D A K E X O U S  CARGO W I F E S T  (See .  1 7 6 . 3 0 )  The m a s t e r  of a v e s s e l  t r a n s p o r t i n g  hazardous 
tISKerlalS o r  h i s  l u t h o r i z e d  r e p r e s e n t a t i v e  s h a l l  p r e p a r e  a dar.gerous c a r g o  = a n i f e f t ,  l i s t ,  
o r  stovage plan.  
reqcirements  o f  CFR, Title 69, or t h e  IMCO Code. 
nated holder  on o r  n e a r  t h e  v e s s e l ' s  b r i d g e .  (See S e c .  1 7 6 . 3 0  f o r  d e t a i l s )  

D. EyJ.TTlONS(Sec. 1 7 6 . 3 1 )  
a u t h o r i t y  o f  an e x c n p t l o n  and a copy o f  t h e  exeztption i s  r e q u i r e d  to be on board the 
v e s s e l ,  it uust  be k e p t  w i t h  t h e  dangerous c a r g o  a n i f e s t .  - NOTE; f o r  a d d i t i o n a l  d e t a i l s ,  r e f e r  t o  P a r r  176. 

This document may n o t  i n c l u d e  a Uaterial v h i c h  is n o t  s u b j e c t  t O  t h e  
T h i s  docuoent must b e  k e p t  I n  a desig-  

If a hazardous m a t e r i a l  i s  being t r a n s p o r t e d  by v e s s e l  u d e r  t h e  



E. ADDITIONAL DESCRIPTION FOR SHIPPING PAPFRS [Scc. 172.103(1)J 
(1) Each shipment by w a t e r  must have t h e  f o l l o v i n g  a d d i t i o n a l  s h i p p i n g  paper e n t r i e s :  

a. f n d e n t i f i c 8 t i o n  of t h e  t y p e  o f  packages  s u c h  as b a r r e l s ,  drums, c y l i n d e r s ,  and 
boxes , 

b. The number o f  e a c h  t y p e  o f  p a c k a g e s  i n c l u d l n g  t h o s e  i n - f r e i g h t  cont-ainer o r  on 
a p a l l e t ,  and 

c. The g r o s s  weight  o f  e a c h  type of package or  the  i n d i v i d u a l  g r o s s  v e i g h t  o f  e a c h  
package. 

The s h i p p i n g  p a p e r s  for  8 hazardous m a t e r i a l  o f f e r e d  for t r a n s p o r t a t i o n  by w a t e r  t o  
any c o u n t r y  o u t s i d e  the  U n i t e d  States must have in p a r e n t h e s i s  t h e  t e c h n i c a l  name 
of t h e  xatezial fDl lOldng the p r o p e r  s h l p p f n g  name vhen t h e  material is d e s c r i b e d  
by a "n.o.8?. entry in S e c .  - 1 7 2 . 1 0 1  (Razardous .Haterials -T8ble). 
Ca r roehe  l i q u i d ,  9.0.6. ( c a p r y l y l  c h l o r i d e ) ,  . C o r r o s i v e  aaterial.  . Rwever, for 8 

m i x t u r e ,  o n l y  t h e  t e c h n i c a l  name o f - a n y  hazardous material giv ing t h e  mbcture its 
hazardous p r o p e r t i e s  must be i d e n t i f i e d .  

. 
(2) 

for example: 

9 -  TRA.NSPORTATION BY HIGHWAY 
A. SHLPPING PAPERS (Sec.  177.817)  

.(1) General  - A carrier may n o t  t r a n s p o r t  a hazardous material u n l e s s  i t  i s  accompanied 
by a s h i p p i n g  paper  that i s  p r e p a r e d  in a c c o r d a n c e  v i t h  See. 1 7 2 . 2 0 1 ,  172.202.and 
172.203,  
Shipper'. c e r t i f i c a t i o n  c An initial carrier oray not a c c e p t  hazardous m a t e r i a l s  
offered f o r  t r a n s p o r t a t i o n  u n l e s s  t h e  s h i p p i n g  p a p e r  d e s c r i b i n g  t h e  m a t e r i a l  in- 
c l u d e s  a ahipper ' r  c e r t i f i c a t i o n  which meets  t h e  r e q u i r e m e n t s  i n  See. 172.204 of t h i s  
subchapter.  
t i r e l y  by p r i v a t e  c a r r i a g e  and for b u l k  shipments  t o  be t r a n s p o r t e d  in 8 c a r g o  t a n k  
r u p p l i e d  b y  t h e  carrier. (See. 177.817(c) ]  
I n t e r l i n i n g  w i t h  carriers by t a i l  - A motor carrier s h a l l m r k  on t h e  shipping paper 
r e q u i r e d  by t h i s  s e c t i o n ,  if it offers o r  d e l i v e r .  8 f r e i g h t  c o n t a i n e r  or t r a n s p o r t  
v e h i c l e  t o  8 r a i l  carrier f o r  f u r t h e r  t r a n s p o r t a t i o n :  
8 .  

b. 

A c c e s s i b U i t y  of shipping p a p e r s :  The d r i v e r  and e a c h  c a r r i e r  using t h e  v e h i c l e  
s h a l l  ensure that  t h e  s h i p p i n g  p a p e r  i s  r e a d i l y  a v a i h b 1 e  and r e c o g n i z a b l e  by 
a u t h o r i t i e s  in t h e  case of a n  a c c i d e n t  or i n s p e c t i o n .  (See Sec. 177.817(e)  f o r  
d e t a i l s ]  

... 
(2) 

The c e r t i f i c a t i o n  i s  n o t  r e q u i r e d  for  shipment. t o  be t r a n s p o r t e d  en- 

(3) 

(Sec .  1 7 7 . 8 1 7 ( ~ ) ]  
A d e s c r i p t i o n  o f  t h e  f r e i g h t  c o n t a i n e r  o r  t r a n s p o r t  vehicle; 8nd 
The k i n d  o f  p l a c a r d  a f f i x e d  t o  t h e  f r e i g h t  c o n t a i n e r  or t r a n s p o r t  v e h i c l e .  

( 4 )  - h i s  s u b p a r t  does  n o t - a p p l y  t o  materials c l a s s e d  8s an Om-A, B, C o r  D. 
(5) 

B. ADDITIONAI. DESCRIPTION rOR SHIPPING PAPERS [See. 172.203(h)]  For a d d i t i o n a l  d e s c r i p t i o n s  
for Anhydrous ammonia r e e  Sec .  1 7 2 . 2 0 3 ( h ) ( l ) ;  L i q u e f i e d  petroleum g a s  see 
SCC. 1 7 2 . 2 0 x h )  (2) 8nd EXmptiOn6 see see. 172.203(0) .  

10. SRIPPER' S CERTIFICATION (See. 172 .204)  
A. CEliiERAL (Except B and D b e l w )  

(1) Except  AS provided i n  paragrapha (b) and (c) of Sac. 1 7 2 . 2 0 4 ,  e a c h  p e r s o n  who offers  
4 hazardous laaterial for t r a n s p o r t a t i o n  a h a l l  c e r t i f y  t h a t  t h e  m a t e r i a l  o f f e r e d  f o r  
t r a n s p o r t a t i o n  i s  i n  a c c o r d a n c e  v i t h  t h e  r e g u l a t i o n s  by p r i n t i n g  (manually O r  
m e c h a n i c a l l y )  t h e  f o l l w i n g  s t a t e m e n t  on t h e  t h i p p i n g  paper  c o n t a i n i n g  t h e  r e q u i r e d  
d e s c r i p  t i o n :  

Thi6 i s  t o  c e r t i f y  t h a t  t h e  above-named mnterials a r e  p r o p e r l y  
c l a s s i f i e d ,  d e s c r i b e d ,  packaged,  marked and labeled,  and are in 
proper  c o n d i t i o n  for t r a n s p o r t a t i o n  a c c o r d i n g  t o  t h e  a p p l i c a b l e  
r e g u l a t i o n s  of t h e  Department d f ' T r a n s p o r t a t l o n . *  

NOTE: The works "herein-named" may be s u b s t i t u t e d  for t h e  v o r d s  "above named". 
*=: For hazardous waste s h i p m e n t s ,  t h e  v o r d s  "and t h e  EPA" m u s t  be added t o  the 

end of t h e  c e r t i f i c a t i o n .  [See CfR, T i t l e  4 0 ,  S t c .  262 .21(b)]  
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Genera]. - C e r t + f i c a t i o n  containing the fo l lov ing  language my be used in p l a c e  o f  
the c e r t i f i c a t i o n  r e q u i r e d  by paragraph A ( 1 )  above: 

I hereby c e r t i f y  t h a t  the  contents of t h i s  consignment a r e  f u l l y  

c l a s s i f i e d ,  packed, marked and labe led ,  and I n  proper c o n d i t i e a  
f o r  c a r r i a g e  by air according t o  appl icab le  n a t i o n a l  governmental 
regula t ions .  

. and a c c u r a t e l y  described above by proper ahipping name and are 

Dupllcete C e r t i f i c a t e  - Each person who o f f e r s  a hazardous material to  an aircraft 
operator f o r  t r a n s p o r t a t i o n  by air shP1l.provide t vo  (2) copies  o f  . t h e  c e r t i f i c a t e .  
(See. 175.30) 

(3) ~ a s s e n ~ e r  ani C a r g o ' a r c r i f t '  - If mardous m a t c h h  arc.ofieruFfor t ranspor ta t ion .  
by 8 i T ~  -add t o  c e r d f i c a t c  the  f O n & n g  Itatement: 

mi6 shipment i r  v i t h i n  the  l w t a t i o n s  prescr ibed  f o r  p a s s t n g c r l  
i a r g o - o n l y  aircraft. (delete wn-appli'cable) 

( 4 )  Radioactive U a t e r i a l  -. Each person vho o f f e r s  any r a d i o a c t i v e  material for trans- 
por ta t ion  aboard a passenger-carrying a i r c r a f  t shall r i g n  (mechanically o r  Tfmua11Y) 
a pr inted  c e r t i f i c a t e  s t a t i n g  t h a t  the shipment conta ins  r a d i o a c t i v e  m a t e r i a l  in-  
tended f o r  use in, or i n c i d e n t  t o ,  research ,  medical diagnoais o r  treatment.  - NOTE: S e t  Sec.  175.10 f o r  exceptions.  

SICNAlDR€ - The c e r t i f i c a t i o n s  required above m u s t  be l e g i b l y  signed (mechanically Or 
manually) by 8 p r i n c i p a l ,  off icer ,  p a r t n e r  o r  employee of  t h e  rhipper or  h i s  agent.  
[Sec. 172.20Ud) J 
EXCEPTIONS - Lxcept for 8 hazardous Waste, no c e r t i f i c a t i o n  i s  required f o r  hazardow 
mater ia l  o f f e r e d  f o r  t r a n s p o r t a t i o n  by motor v e h i c l e  and transported: 
(1) In a cargo tank supplied b y . t h e  c a r r i e r ,  or 
(2) By t h e  sh ipper  as p r i v a t e  carrier except f o r  a hazardous m a t e r i a l  t h a t  is t o  be 

r e s h i p p e d  or t ransferred  from one carrier t o  another. 
(3) No c e r t i f i c a t i o n  i s  required  for t h e  return o f  an empty tank c a r  which previously 

contained a hazardous material and which has not  been cleaned o r  purged. 

C. 

D. 

BAZARDOUS 'VASZE W I F E S T  INFORHATION 

The f o l l o v i n g  information has been a b s t r a c t e d  from the Code of  Federal  Regulations (CFR), ' e L9, P a r t s  100-177 and CFR, T i t l e  4 0 ,  P a r t  262. 

1. DEFINITIONS 
A. HAZARDOUS W A S T E  W I F E S T  (CFR T i t l e  LO, 3262.20) 

A hazardous v a s t e  = n i f e s t  i s  a shipping document on which dl hazardous v a s t e s  are 
i d e n t i f i e d .  
SBZPPINC PAPER - A shipping o r d e r ,  b i l l  o f  lading ,  mani fes t ,  or  o t h e r  shipping 
document aerving a similar purpoee and containing the  information required by 
3172.202, s172.203 and 5172.204. 

Be 

5. DOT HAZMDOUS MTTRIALS W I F E S T  REQUIIEENTS (1172.209) 
A. NO person muy o f f e r ,  t r a n s p o r t ,  t r a n s f e r  o r  d e l i v e r  a hazardous waste unless 8 

hazardous v a s t e  manifest i s  prepared, s igned,  c a r r i e d  and given a6 required of t h a t  
person by 1172.205. 
The shipper (generator)  m u s t  prepare the  m n i f e s t  in accordance y l t h  t h e  EPA 
Regularions,  C€R T i t l e  LO, P a r t  262. 
The o r l g i n a l  copy of the  w n i f e s t  must  be deted by,  and bear the  handb?itten signa- 
t u r e  o f  t h e  person represent ing  t h e :  
(1) Shipper (generator) of waste a t  t h e  time i t  i s  o f f e r e d  f o r  t r a n s p o r t a t i o n ,  a d  
(2)  I n i t i a l  c a r r i e r  accept ing  the  waste f o r  transportation.  
A copy o f  the manifest m u s t  be dated by, and beer  the  handvrittcn s ignature  of the 
person represent ing  : 
(1) Each subsequent c a r r i e r  accepting the vas te  f o r  t ranspor ta t ion ,  a t  the  time O f  

acceptance , and 
(2) The designated f a c i l i t y  rereiving the v a s t e ,  upon receipt. 

B. 

C. 

D. 
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(1) 
(2) 
(3) 
~ ( 4 )  

Given t o  a person represent ing  a c a r r i e r  accepting the waste f o r  t ranspor ta t ion ,  
Carried during t r a n s p o r t a t i o n  in the same manner JS required f o r  rhipping papers,  
Given t o  a person represent ing  t h e  designated f a c i l i t y  rece iv ing  t h e  v a s t e ,  
Returned to  t h e  sh ipper  (generator) by the c a r r i e r  that  transported t h e  waste from 
the United S t a t e s  t o  a foreign des t inat ion  v i t h  a notation o f  the  d a t e  of departure 
from t h e  United S t a t e s ,  and 
Retained by t h e  shipper (generator) and by the i n i t i a l  and each subsequent c a r r i e r  
for  three  (3) pears  from the 'date  t h e  vas te  was accepted by the  i n i t i a l  urrier. 
k c h  r e t a i n e d  copy mast b e a r . a l l  required signatures and dates up t o  and including 
those e n t t r e d  by the-ocxt person vho received the vaste. 

(5) 

3'. The requirements of .5172.205(d) and.433 .do:not apply t o  a rair carrier d e n  v a s t e  1s 
delivered -to a des ignated  fac i l i ty  by t a i l r o a d  i f :  
(1)- All of t h e  information required t o  be  entered on the  manifest (except genera tor  

and carrier i d e n t i f i u t i o n  numbers-and the generator's c e r t i f i c a t i o n )  i s  entered 
on the rhipping paper c a r r i e d  i n  accordance v i t h  S174.26(c); 
The d e l i v e r i n g  r a i l  carrier o b t a i n s  and r e t a i n s  a r e c e i p t  f o r  t h e  vaste t h a t  
dated by and b e a r s  t h e  handwritten signature of the person represent ing  t h e  
designated f a c i l i t y ;  and 

(3) A copy o f  the shipping paper 1s re ta ined  f o r  three  (3) years by each r a i l r o a d  
transporting t h e  vaSte.  

i h C  peraon d e l i v e r i n g  a hazardous v a s t e  t o  an  i n i t i a l  r a i l  c a r r i e r  s h a l l  send 8 C O P Y  of 
the -ifest,  dated and 8igned by a representa t ive  of the  r o i l  c a r r i e r ,  t o  t h e  person 
r e p r e s e n t h g  t h e  designated faci l i ty.  
A hazardous vaste manifest required by CFR, T i t l e  40 ,  P a r t  262 c o n t d n i n g  a11 t h e  infor- 
mation required by CFR, T i t l e  4 9 ,  Subpart C ,  may be used as the shipping paper. 

A generator (shipper) vho t r a n s p o r t s ,  or offere for t ranspor ta t ion ,  hazardous v a s t e  
for o f f - s i t e  t rea tment ,  s t o r a g e ,  or disposa l  m u s t  prepare 8 m a i f e s t  b e f o r e  transporting 
the waste o f f - r i t e .  
A generator (shipper) m u s t  des ignate  on the  manifest one f a c i l i t y  vhich  i s  permitted t o  
h m d l e  the  v a r t e  descr ibed  on t h e  manifest .  
A generator (shipper) m y  a l s o  designate on the manifest one a l t e r n a t e  f a c i l i t y  Which 
is permitted t o  handle h i s  vaste in t h e  event an emergency prevents d e l i v e r y  of t h e  
v a s t e  t o  the  p r i n a r y  desiffnoted f a c i l i t r -  
If t h e  t r a ~ s p o r t e r  (carrier) i s  unable t o  d e l i v e r  the v a s t e  t o  t h e  designated f a c i l i t y ,  
the generator m u s t  e i t h e r  des ignate  another f a c i l i t y  o r  i n s t r u c t  t h e  t r a n s p o r t e r  t o  
re turn  the  waste. 

(2)  

8. 

30 fE MIFEST-GENERAL REQUIREHEHTS 0 2 6 2 . 2 0 )  
A- 

c. 
- 

0. 

6. W I F E S T  fNFORHATlON (5262.21) 
A- The manifest must conta in :  

Generator'. (Shipper'.) name, mailing address,  telephone number, and t h e  &PA 
l d e n t i f i c a t i o n  number; 
Name and P A  i d e n t i f i c a t i o n  nunber o f  each t ranspor ter  ( c a r r i e r ) ;  
Name, address and EPA i d e n t i f i c a t i o n  number o f  t h e  designated f a c i l i t y  and an 
a l t e r n a t e  f a c i l i t y ,  i f  m y ;  
Description o f  t h e  vaste(s) (e.g. proper shipping name required by t h e  Department 
of Transportation Betardour H a t e r i a l s  Regulations CFR, T i t l e  49, 1172.101, 
5172.202 and 1172.203);  and 
TotAl q u a n t i t y  o f  each hazardous waste by u n i t s  o f  weight o r  volume, and the type 
and number o f  conta iner8  loaded i n t o  o r  onto t h e - t r a n s p o r t  v e h i c l e .  

(1) Hanifert  document number; 
(2) 

(3) 
(4) 

(5) 

(6) 

Bo C t r t i f i c a t i o n  [ i262.21(b))  The f o l l o v i n g  c e r t i f i c a t i o n  must  appear on the  manifest:  
This i o  t o  c e r t 5 f y  t h a t  the  above named mater ia l s  are  properly c l a s s i f i e d ,  described,  
packaged, marked, l a b e l e d  a n d  are i n  proper condition for t ranspor ta t ion  according 
t o  the a p p l i c a b l e  r e g u l a t i o n s  o f  the  Department o f  Transportation and the =A" 

*I 
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5- COPIES OF MANIFEST REQUIRED (5262.22) 
The m a n i f e s t  m u s t  c o n s i s t  of a t  least t h e  number o f  c o p i e s  t o  p r o v i d e  t h e  g e n e r a t o r ,  each 
- t r a n s P o r t e r  and t h e  m e r  o r  o p e r a t o r  o f  t h e  d e s i g n a t e d  f a c i l i t y  v i t h  one copy e a c h  f o r  
t h e i r  r e c o r d s  and a n o t h e r  copy t o  be r e t u r n e d  to  t h e  generator .  

A- The g e n e r a t o r  musk: 
6. USE OF TIE M I F L S T  (5262.23) 

(1) 
(2) 

(3) 
The g r n e r a t o r  m u s t  g i v e  t h e  t r a n s p o r t e r  t h e  remaining copies o f  t h e  rPanifest. 
S u P m c n t  of hazardous waste d t h i n  t h e  United S t a t e s  solely by r a i l r o a d  rir vater (bulk 
shipments only); t h e  g e n e r a t o r  must send t h r e t  (3) c o p i e s - o f  t h e  traaifest dated m d  
s i g n e d  fn 8 c c o r d a n c e  v i t h  5262.20 t o  t h e  - m e r  or o p e r a t o r  o f  t h e  d e s i g n a t e d  f a d l i t y .  
NO=: 
P r o v i s i o n s  f o r  r a i l  o r  w a t e r  (bulk  shipment) t r a n s p o r t e r s  see S263.20(e). 

Packauinft Hazardous Waste - 
c l a s s i f i - t i o n  and packaging o f  hazardous waste  p r i o r  t o  o f f e r i n g  for  t r a n s p o r t a t i o n .  
The requfrements f o r  packaging w i l l  be found i n  t h e  Department o f  T r a n s p o r t a t i o n  
R e g u l a t i o n s  CFR, T l t l t  49, P a r t s  172, 173, 178 and 179. 
t a b e l i n p ;  Requirements  (5262.31) - P r i o r  t o  o f f e r i n g  a hazardous vaste f o r  t r a n s p o r - t f o n  
off-site,  t h e  g e n e r a t o r  (shipper)  must l a b e l  each package in a c c o r d a n c e  v i t h  
4 9 ,  P a r t  172, S u b p a r t  E. 
Marking Requirements  (s262.32) - P r i o r  t o  o f f e r i n g  hazardous vaste f o r  t r a n s p o r t a t i o n  
o f f - s i t e ,  t h e  g e n e r a t o r  must: 
(1) 
(2) 

Sign t h e  m a n i f e s t  c e r t i f i c a t i o n  by hand; 
Obtain the handwrit ten s i g n a t u r e  of t h e  i n i t i a l  t r a n s p o r t e r  and d a t e  o f  a c c e p t a n c e  
of manifest; and 
Retain one copy in a c c o r d a n c e  v i t h  $262.40(a). 

c* 

c o p i e s  of t h e  m a n i f e s t  are n o t  r e q u i r e d  f o r  each t r a n s p o r t e r .  For s p e c i a l  

7. PREPARATION OF H4ZARDOUS WASTE FOR SHIPHENT ($262.30) 
A- The g e n e r a t o r  (shipper)  has t h e  r e s p o n s i b i l i t y  f o r  t h e  

T i t l e  

c- 

Hark e a c h  p a c k a g e  o f  t h e  hazardous vaste; and 
Hark e a c h  c o n t a i n e r  110 gallons or  less o f f e r e d  for t r a n s p o r t a t i o n  w i t h  t h e  
f o l l o v i n g  v o r d s  and information d i s p l a y e d  in a c c o r d a n c e  v i t h  t h e  requirement6  
of CFR, T i t l e  4 9 ,  Sec. 172.304. 

*'€W%RDOUS U S T E - F c d c r a l  l a w  P r o h i b i t s  Improper D i s p o s a l .  If found,  
c o n t a c t  t h e  n e a r e s t  p o l i c e  o r  p u b l i c  s a f e t y  a u t h o r i t y - o r  t h e  U n i t e d  
States Environmental  P r o t e c t i o n  Agency" 
G e n e r a t o r ' s  Name and Address 
M a n i f e s t  P o c m e n t  Number 

D. P l a c a r d i n g  Requirements  (1262.33) - P r i o r  t o  o f f e r i n g  a hazardous vaste for t r a n s p o r t a -  
t i o n  o f f - s i t e ,  t h e  g e n e r a t o r  must: 

(2) 
(1) P l a c a r d  t h e  shipment ;  o r  & 

Offer t h e  i n i t i a l  t r a n s p o r t e r  (carrier) t h e  a p p r o p r i a t e  p l a c a r d s .  (CfR T i t l e  49, 
P a r t  172, S u b p a r t  I) 

NOTE: This bandout i a  d e s i g n e d  ad t r a i n i n g  a i d  only. It does n o t  relieve persons from - 
. i n g  d t h  t h e  D e p a r m e n t  of T r a n s p o r t a t i o n ' s  b z a r d o -  bter ia lS  Reg*ations* 

a u t h o r i t y  for u s e  of s h i p p i n g  p a p e r s  is fpund in t h e  Code of redera1 Regu1ations* 
P a r t  100-177. 

o r  recommendations s h o u l d  be s e n t  t o  t h e  a d d r e s s  below- 

"* 

NOTE: This  mteri.1 m y  be reproduced v i t h o u t  S p e C b l  Permission from this office* Any 'OmentS - 
DEPARTkENT OF TRANSPORTATION 
RISEARCH AND SPEC= PROGRAYS ADMHlS?RATIOH 
MATERIALS I?LQNSPORT,AT'ION BURUU 
OFFICE OF O P E W I O N S  AND E h T O R C m m  
INFORMATION SERVICES~DIVISION, DXT-11 
WASHINGTON, D.C. 20590 

REVISED HAY 1981 
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HAZARDOUS MATERLALS TRANSPORTATION 

GUIDE FOR MARKINGS - 

H a r k i n g , a s - a d d r e s s e d  in the -Hazardous M a t e r i a l s  R e g u l a d o n s ,  refers to 
a p p l i c a t i o n  of descxlptive information,  i n s t N c t I ~ s ; c a u t i o n s ,  weight ,  retest 
d a t e s ,  o r  combinatiun thereof on o u t s i d e  packages as r e q u i r e d  by Title 4 9 ,  
Code of F e d e r a l  R e g u l a t i o n s  (49 CIR) , Parts 100-199. 
applying the speci f ica t ion  marks for both i n s i d e  and o u t s i d e  containers as 
required.  
p l a c a r d i n g ,  8s see f o r t h  i n  49 Qa, P a r t s  100-199. 

E a r k i n g  a l s o  means 

This d e f i n i t i o n  does n o t  i n c l u d e  t h e  requirements f o r  l a b e l i n g  and 

GEh'EUL (S 172.300 - I 172.304) 

To: Johnson Products Co. 
1420 Main S t  
Armstrong, AK e I 52650 v 

THtS SIDE UP 

A l l  c o n t a i n e r s  of hazardous materials 
bust, u n l e s s  specif ical ly excepted , 'be  
marlred with t h e  proper  shipping name o f  
the c o n t e n t s  and t h e  rime m d  address 
of t i t h e r  the cons ignee  o r  consignor.  
This marking must be: 

* 1. Durable ,  in E n g l i s h .  and printed 
on OY affixed t o  t h e  s u r f a c e  o f  8 

package or on 8 l a b e l ,  t a g ,  or s i g n .  

2. In 8 s h a r p l y  contrasting c o l o r  t o  
i t s  background. 

3 Unob s cured 

4 .  Avay from other m r k i n g s  which v i l l  
reduce  i ts  e f f e c t i v e n e s s .  

O l A C K A C E S  CONTAINIYG I N S I D E  CONTAINEM kZ?ICH 
HOLD LIQUID RIIZARDOUS HATERIALS ( 5  172.312) 

1. I n s i d e  c o n t a i n e r s  must be oriented 
v i t h  c l o s u r e s  up. 

H u s t  b e  marked on o u t s i d e  "This End 2 .  
.Up" or "This S i d e  Up". 

3. Arrws other than those w h i c h  shov 
package orientation must n o t  be used. 
The use  o f  A&SX s t a n l a r d  W.6.11968 
"This Way Up" azzovs i s  rccowended.  
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I/ To: Johnmn Pmdum to. 
1420 Rue De La Main - . N i c s .  ham 

I . - 1  

0 EXPORT BY W A E R  ( f  172.302)  
-- 

All 0.0 .1 .  e n t r i e s  m u s t  have  the KechXIiCd 
name of the c m o d l t y  lxuntdiately f o l l w i n g  
the (proper  shipping !me) f o r  export by 
water. 
m a t e r l a h  vhich give the  rnirturc its hazard 
aced be i d e n t i f i e d . )  

(For  &tures, ualy &e hazardous 

0 RADTDACI IVE YATERlAy (5 172.310)  

1. If o v e r  110 lbs. the gross veight  m u s f  
. be umrkcd on tbe cmtxintr. 

2. Must be marked "TYPE A" o r  ' W E  B" 
as r e q u i r e d  in l e t t e r s  at  least 1/2" 

. high. 

3. For export,  the l e t t e r s  GSA mst 
f o l l w  the r p e c l f i c r t i o n  marking o r  
package c e r t i f i c a t i o n .  

ORH X A T E U A L S  (5 172.316)  

OORY materials m u s t  be d e s i g n a t e d  l.mcdiatr- 
l y  f o l l o v i n g  o r  below the p r o p e r  shipping  
aLme m a r u g  v i t h i n  a r e c t a n g u l a r  b o r d e r  
a p p r o x i s a t e l y  1/I" larger than the desig- 
n a t i o n .  This designation m u s t  be one of 
the fo l lowing :  

I. ORH-A I .  0m-c I To: Johnson Rodm b. I I I 1420M8i;S; ArmmPng. AK .+ v, 2. Om-8-Kee;, Drg 5. om-I) 
3. om-B 6. OF&-D-Mr 

(This marking I s  the c e r t i f i c a t i o n ,  
f o r  s u r f  ace t r a n s p o r t a t i o n ,  by t h e  
s h i p p e r  that the m a t e r i a l s  it p r o p e r l y  
d e s c r i b e d ,  classed, packaged, and 
l a b e l e d  and in p r o p e r  c o n d i t i o n  for 
transporxatloa,  e t c .  1 

)KEEP PRY 
.,..a. - - 4 c  m ORM-8 KEEP DRV 

&ample 
0 A K 2 i O R I f f D  C O K T A E E R S  IN OUTSIDE ?ACKACfS 

U h n  a DOT s p e c i f i c a t i o n  c o n t a i n e r  is r e q u i r e d  for a c m o d i r y  and thar c o n t a i n e r  
is further overpacked fn m o t h e r  c o n t a i n e r  meeting t h e  rcquitcmtntt o f  5 0  1 7 3 . 2 1  
and 173.26, the o u t s i d e  c o n t a i n e r  must be marked in corrpliance v i t h  5 173.29. 
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CYLINDERS 

All c y l i n d e r s  m u s t  be marked in compiimce w i t h  I 173.34-and S 173.301. 
c y l i n d e r s  having been p e r i o d i c a l l y  t e s t e d  and q u a l i f y i n g  f o r  reuse must b e  m r k e d  
8ccordFng t o  the requirements  of S 173.34(e) (6). 

Those 

a PORTABLE T A N S  (5 172.326) 

F o r  p o r t a b l e  yanks, the p r o p e r  sh ipping  name, io. le t ters  at l e a s t  2" in h e i g h t ,  
must b e  d isp layed on two opposing sides. 
displayed.  
t a t i o n  without changing t h e  p r o p e r  sh ipping  name on t h e  tank. 
carrping compressed g a s e s  (IWT 51) m u s t  have d 1  i n l e t s  md o u t l e t s ,  c x c c p t  safety 
r e l i e f  d e v i c e s  marked t o  i n d i c a t e  v h c t h e r  t h e y  communicate w i t h  l i q u i d  or vapor 
(I 178.249-6(b)). 

The name of the m e r  or lessee must be 
The contents of the  tank may not be changed and o f f e r e d  f o r  t r a a s p o r -  

P o r t a b l e  t a n k s  

@CARGO TANKS CONTAI??ING GASES (S 172.328(c)(d)) 

Cargo tanks m u s t  be marked, in l e t ters  of a t  least  2" i n  h e i g h t ,  vith either the 
propcr shipping brmc or  .aa a p p r o p r i a t e  ~OPIP~OLI B-, ouch as " R e f r i g e r a n t  Cas". 
Each cargo tank made t o  Specification HC 330 m d  MC 331 m u s t  be marked near the 
Spec. p l a t e , d n  l e t ters  o f  at least 2" in h e i g h t ,  NQT or QT, u a p p r o p r i a t e ,  t o  
des ignate  vbether rpade vith quenched and tempered s t e e l  o r  not. 
only be u r k e d  f o r  t h e  material  c o n t a i n e d  t h e r e i n .  
i n l e t s  and o u t l e t s ,  u c e p t  safety r e l i e f  d e v i c e s ,  marked t o  d e s i g n a t e  v h e t h e r  
they curmunicate v i t h  vapor  o r  l i q u i d  vhen the tank is f i l l e d  t o  I ts  m a x i m u m  
allowable f i l l i n g  denti -  !I 178.337-9(c)).  

Cargo tanka  m u s t  
DOT HC 331 tanks  m u s t  have 

CARS (I 172.330) 

Tank c a ~ s ,  d e n  r e q u i r e d  t o  be u r k e d  v i t h  the proper shipping name by P a r t  1 7 3  
and 1 7 9 ,  must be marked in letters  at  least 4" in h e i g h t  v i t h  a t  l e a s t  a 5/8" 
itroke, With the p r o p t r  rhipping  name o r  a p p r o p r i a t e  coumoa name such 8s 
" R e f r i g e r a n t  Cas". 
clearly v i s i b l e  from t i ther t i d e .  
rial contained therein.  
106 and 110 tank  car tanks. 

These markings mui t  be on both sides of t h e  tank car and 
Tank cars m u s t  only be marked for t h e  mate- 

See the r e f e r e n c e d  s e c t i o n  f o r  special  a p p l i c a t i o n  f o r  

O'RER MARKING REQUIRDENTS 

0 REQUALIFIED CONTUNERS 

Reusable c y l i n d e r s ,  p o r t a b l e  tanks, cargo tanks, m d  tank cars are r e q u i r e d  t o  
be e i t h e r  v i s u a l l y  i n s p e c t e d  or  retested at  p e r i o d i c  i n t e r v a l s .  
o r  t e s t e d ,  the d a t e  o f  r e q u a l i f i c a t i o n  must be shovn on the c o n t a i n e r  as s t a t e d  
in SI 173.24,  173 .31 ,  1 7 3 . 3 2 ,  1 7 3 . 3 3 ,  and 113.34. 

When ao i n s p e c t e d  
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a REUSE OF CONTAINERS 
I 

Some s i n g l e  t r i p  c o n t a i n e r s  i n  the DOT 1 7  S e r i e s  may be q u a l i f i e d  f o r  reuse  by 
a r e c o n d i t i o n e r  r e g i s t e r e d  v 5 t h . t h e  Department o f  Transpor ta t ion .  These drums 
m u i t  have t h e i r  o l d  l a b e l s ,  a m p t i o n  numbers (if any) and d e s c r i p t i v e  markings 
runovcd*.nd mus t  be marked as r e c o n d i t i o n e d .  
of markings snd remarking are c u n t a i n e d - i n  S 173.28. 

S p e c i f i c  rules f o r  this removal 

~ W G D  HEATERS 

Cargo h e a t e r s  a u r h o r i r e d  for use v i t h  flPmPable l i q u i d s  must be marked in 
accordance vie S 177.834(1) (2) (1) . 

9HARKTNC OF HOTOR VMICLES  

The requirements for marking of motor vehicles i s  addressed in S 177 .823 ,  as 
well UI specific re l ie f  in emergency s i t u a t i o n s  frw these requirements.  

SPECIFICATIONS ON CONTAINERS 

lIhe marlrinfi of  rptdf icat ion c o n t a b e r s  m u s t  g e n e r a l l y  i d e n t i f y :  (1) the 
s p e c i f i u t i o n  t o  which c o n t a i n e r  i s  made; arid (2) the manufac turers  Dame and 
adarts8 or g@ol  ( r e g i s t e r e d  vith the Burtau  of Explosives). A l l  c o n t a i n e r s  
made t o  8 s p c d f i e a t i o n  m u s t  cvmplp vlth the marking p r o v i s i o n s  of 5 173.24. 
Certadn ucept ions  f o r  Canadian m d  o t h e r  import /expor t  r i t u a t i o n s  nay be 
found in SS  171 .12  and 173.8. In some cases, speci f ic  deta i led  i n f o r m a t i o n ,  
such as o r i g i n a l  t c s t . d a t e . f n f o r m a t i o n  md type o f  matcrial,.may be required 
by the a p p l i d l e  section o f  P a r t s  1 7 8  rpd 179 .  

Addi t iona l  marking requirements  may be found in P a r t s  1 7 3  and 1 7 9 ,  e i t h e r  in 
g e n e r a l  terms o r  specif ical ly by c o w d i r y .  

IUS p u b l i c a t i o n  1s i n t e n d e d  t o  be used solely as guide.  
dll the r e q u i r e d  =rungs r e q u i r e d  in 49 CTR, P a r t s  100-199. 
compliance,  use of  the c u r r e n t  r e g u l a t i o n s  is required .  

This material m y  be reproduced v i t h o u t  special permission from this o f f i c e .  

It does not inc lude  
To a s s u r e  t o t a l  

Dcpartment of Transpor ta t ion  
Research and Specla l  Programs Administration 
Materials Transpor ta t ion  Bureau 
f n f o n m t i o n  S e r v i c e s  D i v i s i o n  (Dm-43) 
Washington, D.C. 20590 

Reprinted b y  1978 
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APPENDIX C 

Shipping of Radioactive Materials. 

From: THE HEALTH PHYSICS AND RADIOLOGICAL HANDBOOK 
Bernard Schleien and Michael S. Terpilak 
Nucleon Lectern Associates, Inc., 1984 
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Shipping of Radioactive Materials 

This chapter is intended to be a comprehensive guide to the more 
prominent and basic regulatory requirements for the safe transportation of 
radioactive materials. Information is included on the shippers' require- 
ments for limitation of activity content of packages, packaging, labeling, 
shipping documentation and control of radiation and contamination. 

Basic guidance also is included on the handling of transport incidents 
and emergencies during the transport of radioactive materials. 

The tables and illustrations in this chapter are directed toward the 
practical. The references listed in the bibliography are extensive, and 
should be consulted for a more detailed discussion of the information in 
this chapter. A great deal of the basic information contained herein is 
based on a Federal USDOT training publication which reviews the transport 
regulations for radioactive material. (Pamphlet "A Review of the DOT 
Regulations f o r  Transportation of Radioactive Material," Revised Fall 
1983) 
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Table 12.1 Regulatory Organizations And Sources 

Statutory authority to regulate safety in the transport of radioactive 
materials is vested principally in two Federal Agencies -- the U.S. Depart- 
ment of Transportation (DOT) and the U.S. Nuclear Regulatory Commission 
(NRC). The U.S.  Postal Service also has established rules for certain very 
small mailable quantities of radioactive material. Pursuant to the Trans- 
portation Safety- Act of 1974 ("Transportation Safety Act of 1974", as 
amended, Public Law 93-633, 88 Stat. 2156, 49 USC 1808, Jan. 3, 1975) and 
earlier legislation, (The Department of Transportation Act of October 15, 
1967, Public Law 89.670 Stat. 937, 49 USC 1657) the DOT is the Federal agency 
charged with the overall responsibility to regulate shippers and carriers of - all types of hazardous materials in interstate and foreign commerce. 
its authority of the Atomic Energy Act of 1954 ("The Atomic Energy Act of 
1954," as amended, Public Law 83-703, 68 Stat. 919, 42-USC Chapter 23) and 
the Energy Reorganization Act of 1974 ("Energy Reorganization Act of 1974," 
as amended, 42 USC 58411, the NRC regulates the use, possession and transfer 
(including transportation) of licensed byproduct, source and special nuclear 
material. 

Under 

In certain Agreement States*, the state regulates the use, possession 
and intra-state transportation of byproduct and source materials licensed by 
the state. Common and contract carriers however are exempted from licensing 
to the extent that they possess, transport or store licensed material 
delivered by a licensee for transport. 
licative authority to regulate transport of radioactive materials, the NRC 
and DOT have accomplished a written Memorandum of Understanding, ("Trans- 
portation of Radioactive Materials; Memorandum of Understanding", Federal 
Register, (44 FR 386901, July 2, 1979), intended to avoid duplicative effort 
and conflicts. 

Because of the overlapping and dup- 

Table 12.1. Sources of Federal Regulations 
Transportation of Radioactive Materials 

- ~~ ~ 

Title 49 Department of Transportation's Hazardous Materials Regulations, (49  
CFR Part 100-77 "Hazardous Regulations" of the US Department of 
Transportation, Revised as of Oct. 1) 
Parts 100-177 and 178-179. 

Main Headings 

49 CFR 106 - Rulemaking Procedures 
49 CFR 107 - Hazardous Materials Program Procedures 
49 CFR 171 - General Information, Regulations and 

Definitions 

*States which have entered into an agreement with the NRC pursuant to 
Section 274 of the Atomic Energy Act of 1954, as amended, under which the NRC 
has relinquished to such States the majority of its regulatory authority over 
source, byproduct, and special nuclear materials in quantities not sufficient 
to form a critical mass. 
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Table 12.1. Sources of Federal Regulations 
Transportation of Radioactive Materials 
(continued) 

49 CFR 172 - Hazardous Materials Table and Hazardous 
Materials Communications Regulations 

49 CFB 173 - Shippers-General Requirements for Shipments 
and Packagings 

49 CFR 174 - Carriage by Rail 
49 CFR 175 - Carriage by Aircraft 
49 CFR 176 - Carriage by Vessel 
49 CFR 177 - Carriage by Public Highway 
49 CFR 178 - Shipping Container Specifications 

Title 10 
Transportation of Radioactive Material." 

U.S. Nuclear Regulatory Commission (10 CFR Part 71, "Packaging and 
Revised annually as of January 1) 

- Packaging and Transportation of Radioactive Material 10 CFR 71 

Title 39 Postal Service (US Postal Service Publication No. 6, Dec. 1975 
"Radioactive Material, as amended by US Postal 
Bulletin, June 30,  1983, pages 2-5.) 

Domestic Mail Manual, U.S.  Postal Service Regulations, Part 124. 
(Postal Regulations for Transport of Radioactive Matter are 
published in U.S.  Postal Service Publication 16,  December 1975 and 
in the U . S .  Postal Manual and in the U . S .  Postal Manual.) 
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Table 12.2 Definition of Radioactive Material 

For purposes of transportation, radioactive materials having a specific 
activity not exceeding two nanocuries per gram (0 .002 PCi/gm) are not subject 
to regulation in transportation. This is, however, a "de minimus" level 
which applies only to transportation. For purposes of licensing during use 
and possession, such materials 9 still be subject to regulation by NRC or 
an Agreement State. 

Safety during the transport of radioactive material is achieved 
principally by the use of proper packaging, considering the type, quantity 
and form of the material, and by limitation of the level of radiation from 
the material. Much less reliance is placed on operational or carriers 
controls. 
limitation within the package, the following factors must therefore be con- 
sidered: 

In establishing the proper type of packaging and activity content 

a. the type of material, e.g., the radionuclide; 
b. the quantity of radioactivity; and 
c. the - form of the material, e.g., whether in: 

1. Special form; or 
2. Normal (non-special) form. 

Special Form and Normal Forms of radioactive material are illustrated in 
Figure 12.1. 

Table 12.3 Quantity Limits and Packaging 

After considering the type, quantity, and - form of the radioactive 

Packaging types generally fall 
material, the appropriate packaging and limitationof the activity content of 
such packaging can then be established. 
within one of the following broad types: 

Type A (Figure 12.2)  
Type B (Figure 12.2) 
Excepted or exempt 
Strong Tight 
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Table 12.4 A1/A2 System for Limiting Package Activity Content 

Prior to July 1983, the regulations utilized a "transport group" system 
to establish activity content limits of packages. Under the old system, each 
radionuclide was assigned to one of seven transport groups. 
limit of that material in normal form was the limit for the group, which was 
based on the most radioactive member of the group. 
materials, the Type A limit was the same for all nuclides -- 20 curies. 
After the A1/A2 system - each radionuclide is assigned an A1 and A 
A limit, based on external radiation considerations is the type limit for 
that nuclide in special form. The A limit, based on radiotoxicity, is its 

2 limit in Type A packaging, when in normal form. 
derive limits for excepted (limited) quantities, radioictzve articles 
(devices), and low specific activity (LSA) materials. Quantities exceeding 
A1 or A 2 common nuclides. 

The activity 

For special form 

value. The 

The A /A values are used to 

are Type B. The table below lists typical A1/A2 limits for several 

Table 12.4 Examples of A1/A2 Limits 

Symbol of Element and A (Ci) A2 (Ci) 
Radionuclide Element Number (Special Form) (Normal Form) 

l4C 

l3'CS 

"Mo 
235,, 

226Ra 

201Pb 

239Pu 

35s 

6oC0 

24 lAm 

lg21, 

Carbon (6) 

Cesium (55) 

Molybdenum (42) 

Uranium (92) 

Radium (88) 

Lead (82) 

Plutonium (94) 

Sulfur (16) 

Cobalt (27 )  

Strontium (38) 

Americium (95) 

Iridium (77) 

1000 

30 

100 

100 

10 

20 

2 

1000 

7 

10 

8 

20 

60 

10 

20 

0.2 

0.05 

20 

0.002 

60 

7 

0.4 

0.008 

10 
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Table 12 .5  Types of Packaging - -. 

Figure 12.2 is an illustration of "Typical Type A Packaging Schemes.'' 
Type A packaging is that which must be designed in accordance with the 
applicable general packaging requirements as prescribed in the regulations 
(Sections 173.24, 173.411, 173.412), and which must be adequate to prevent 
the loss or dispersal of its radioactive contents and to maintain its 
radiation shielding properties if the package is subjected to normal con- 
ditions of transport. The regulations prescribe (Section 173.465) the per- 
formance criteria to simulate normal and rough handling conditions of 
transport. Typically, the Type A packaging prescribed in the regulations is 
the perfonnance-based DOT Spec. 7A (Section 178.350) Type A general packaging 
for which each shipper must make his own assessment and certification of the 
particular package design against the performance requirements. The 
regulatory framework, therefore, provides for the use of Type A packaging 
without prior specific approval by DOT of the package designs via the use of 
DOT Spec. 7A performance specifications. Additionally, foreign-made Type A 
packages are acceptable iniernationally, provided they are so-marked as' Type 
A and comply with the requirements of the country of origin. 
noted that the shipper of each DOT Spec. 7A is required to maintain on file 
for at least one year after the latest shipment, and be prepared to provide 
to DOT a complete certification and supporting safety analysis demonstrating 
that the construction methods, packaging design, and materials of construc- 
tion are in compliance with the specification (see Section 173.415). 
information in this file must show, through any of the methods given in 
Section 173.461, that all the requirements of Sections 173.24, 173.463 and 
173.465 are met. The file must also relate the contents of the package(s) 
being shipped to the contents which were used for testing purposes. 

It should be 

The 

Except for a limited number of specification Type B packagings (e.g., 
DOT-6M) described in the DOT regulations, all Type B package designs require 
PRIOR APPROVAL of the U . S .  Nuclear Regulatory Commission or Department of 
Energy (DOE). (See Section 173.471 for standard requirements and conditions 
pertaining to NRC approved packages and Section 173.7 for DOE certified 
packages.) 

"Type B Packages ,I1 "Highway Route Controlled Quantities ," and "Fissile 
Radioactive Materials" present more unusual and specific problems for 
packaging and carrier's operational controls. 
additionally controlled by the specific packaging standards as promulgated by 
the Nuclear Regulatory Commission in Title 10 CFR Part 71. Operational and 
administrative requirements for "highway route controlled quantities" 
(formerly called "large quantities") are prescribed in 173.403 and 177.825. 

These materials are 
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Type B Packaging (see Figure 12.21, must meet the general packaging 
requirements and all of the performance standards for Type A packages. 
addition, it must withstand certain serious accident damage test conditions. 
After the tests, there must be only limited loss of shielding capability and 
essentially no loss of containment. The performance criteria which the 
package designer must use to assess Type B packaging against these 
empirically established accident damage test conditions of transport are 
prescribed in the Nuclear Regulatory Commission regulations (10 CFR 71.73) 
and include the following: 

In 

1. A 30-foot free drop onto an unyielding surface. 

2. A puncture test which is a free drop (over 40 inches) onto a 
six-inch diameter steel pin. 

3. Thermal exposure at 1,475"F for 30 minutes. 

4. Water immersion at 3 ft. depth for eight hours (for fissile 
materials packaging only). 

5. Water immersion at 50 ft. for eight hours, 

Table 12.6 Limited Quantities, Instruments and Articles 

The A1 and A2 values are also used as a basis for defining the package 
quantity limits for limited quantities and both the item and package limits 
for radioactive instruments and articles, as illustrated below. Packages 
containing materials within these quantity limits are excepted from some of 
the requirements which apply to Type A packages. These exceptions include 
not having to provide specification packaging, shipping papers, certifica- 
tion, marking o r  labeling. 
the limited quantity, instrument or article must meet. They include: 

However, there are a number of conditions which 

1. 

2. 

3. 

4 .  

5. 

6. 

Activity limits per package and, if appropriate, per instrument or 
article ; 

The materials must be packed in strong, tight packages that will 
not leak - ANY of the radioactive material during conditions normally 
incident t o  transportation; 

The radiation level at any point on the external surface of the 
package cannot exceed 0.5 millirem per hour; 

The external surface of the package must be free of significant 
removable contamination; 

For instruments or articles, the radiation level at 4 inches from 
any point on the surface of the unpackaged instrument or article 
may not exceed 10 millirem per hour; and 

A prescribed description of the contents on a document which is in 
or on the package or forwarded with it. 
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Table 12.6 

Vature of Contents- I /  Instruments and Articles 

I /  instrument 
and article limits- 

solids 

Special form I O’2A I 

Other forms I 0-2A2 

,iquids 

Tritiated water 

0.1 Ci to 1.0 Ci/l 
< 0.1 Ci/liter - - > I .O Ci/Iiter - 

Other liquids I o - ~ A ~  

Limited Quantities, Instruments and Articles (continued) 

Package limits 

I 

ases I 
2/ I Tritium- 10 curies 

I Special form II 0-3A I 

I Other forms 

* I  

A2 

200 curies 

I0”A I 

I 0-2A2 

Materials 

Package limits 

I O - ~ A  I 

I o - ~ A ~  

1,000 curies 
IO0 curies 

I curie 

I o - ~ A ,  

20 curies 

I o - ~ A ,  

I O - ~ A  

- I /  For mixture of radionuclides see Section 173.433(b). 

- 2/  These values also apply to tritium in activated luminous paint and 
tritium absorbed on solid carriers. 

Refer to Sections 173.421 through 173.424 for the complete requirements 
pertaining to these materials. 

The U . S .  Postal Service has revised its rules (U.S.  Postal Service 
Publication No. 6, Dec. 1975 as amended June 30, 1983.) for mailable radio- 
active materials. The mailable amounts of material are now (since July 1983) 
one-tenth the values listed above. Other additional restrictions apply to 
mailable materials and the Postal Regulations should be consulted for 
complete specifications. 
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Table 12.7 Low Specific Activity (LSA) Materials 

The levels of radioactive materials packaging and methods of limiting 
activity contents during transport, as described previously except for the 
"deminimusft definition of ,002 uCi/gm all have one common characteristic, 
e.g., limitation by total activity content of the package. 
extremely important transport classification for radioactive materials, e.g., 
"Low Specific Activity", or "LSA" which is controlled and limited principally 
on a specific activity, e.g., activity per unit of weight basis. 
Historically the LSA category was originally developed and premised on a 
basis of imposing less stringent packaging and shipment requirements on 
radioactive materials deemed to pose much less risk and were presumdbly 
"inherently safe". 
limited either on the specific activity basis or by name, tritiated water and 
surface contaminated objects. 
categories further; i.e., solids: 

There is another 

The categories of LSA have generally included solids, 

Looking at the most significant of these 

Solid L S A  materials are limited to those in which the activity must be 
essentially uniformly distributed and in which the estimated average concen- 
tration per gram of material does not exceed: 

1. 0.0001 millicurie of radionuclides for which the A2 quantity is not 
more than 0.005 Curies; 
0.005 millicurie of radionuclides, for which the A2 quantity is 
more than 0.05 Curies, but not more than 1 curie; or 
0 . 3  millicurie of radionuclides for which the A2 quantity is more 
than 1 curie. 

2 .  

3. 

In the original derivation of LSA limits for solids in the international 
regulations, inhalation of dispersed airborne material was considered, and 
for modeling p r oses it was assumed that the airborne materials at a v5ry 
dusty (10 mg/m ) concentration was inhaled at the breathing rate of 2 m /h 
for a one-half hour exposure resulting in a 10 mg uptake. Little reliance 
was placed therefore on packaging requirements per se. More recently, the 
modeling and assumptions for solid LSA  materials have been under extensive 
reexamination by IAEA as well as DOT/NRC. 
future proposed changes to LSA  requirements will be published, aimed 
principally at establishing more realistic models so as to control hazards of 
beta-emitting as well as Gamma-emitting materials. It is likely that future 
regulations for LSA may include limitations on activity of such materials in 
packages, as well as more precise packaging prescriptions. 

Y P  

It is anticipated that in the 

Solid LSA wastes include a very wide range o f  fuel cycle, industrial and 
institutional wastes; contributing a major portion of the materials which are 
transported from waste generator facilities to the commercial low level waste 
burial sites. 

Shipment Requirements for LSA Materials 

Under the DOT regulations in 49 CFR, the specific shipment requirements 
for LSA materials depend upon the type of vehicle involved in the shipment: 

o 

The first method, "nonexclusive uset' transportation, requires that the 
Nonexclusive use shipments - "essentially Type A packages" 

material be transported in essentially a Type A package. "Essentially a Type 
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A" package means a package that must survive the physical tests, such as the 
drop and compression tests for Type A packages - but which is expected from 
some of the general Type A requirements. The actual test requirements are 
found in Section 173.465. Although the packages are excepted from certain 
design requirements, their integrity must be equal to a Type A. 

o Exclusive use - "strong, tight package'' 
L S A  materials which are transported by conveyances assigned for the 

exclusive use" of the consignor may be shipped in packages that are of less (I 

rigorous construction. 
there will be no loading or unloading of the material except under the 
direction of the consignee or  consignor. 
unloading, plus the requirement that the material be in exclusive use, safely 
allows the exception from certain packaging test requirements. Exclusive use 
LSA ,  therefore, is allowed to be made in the so-called "strong, tight 
package. " 

Users of the exclusive use provision MUST ENSURE that 

The limitation on loading and 

There are no specific test requirements for the strong, tight packages. 
However, a performance criteria must be met -- there can be no release of 
radioactive content during transportation and like any other package of 
hazardous material, the requirements of Section 173.24 must be met. 
Materials which are consigned as exclusive use L S A  shipments MUST have the 
packages marked "Radioactive LSA."  
transported MUST be placarded with the RADIOACTIVE MATERIAL placard. 

And the vehicle on which they are being 

Certified Type A Packages for L S A  

In general, approval of Type A package designs, by a regulatory agency 
is not usually required. 
material is more frequently made in designs conforming to DOT Specification 
7A. 
of the regulations. 
to maintain documentation of the results of their safety analyses of the 
design against the regulatory criteria. 

The shipment of Type A quantities of radioactive 

This specification is based solely on the performance test requirements 
Shippers utilizing such packagings are however required 

A major exception to the above involves shipments by USNRC licensees of - L S A  materials in packages wherein the activity exceeds a Type A quantity. 
Ordinarily, under DOT regulations, LSA  materials are not limited only on the 
basis of specific activity of the material, and not on total package 
activity. However, due to the provisions of 10 CFR Part 71,  the shipment of 
LSA  in packages where the quantity exceeds Type A requires the use of 
certified Type A packaging. This certification is obtained by submittal of 
an application which addresses the results of the evaluation of the package 
against the Type A conditions, e.g., normal conditions of transport. 
Effectively therefore, Type B quantities of LSA material are required t o  be 
in NRC-certified Type A packagings. 
fuel cycle waste shipment considerations. 
dozen such Type A designs for L S A  shipments. 
Directory of certified packages. (NUREG-0383 "Directory of Certificates of 
Compliance for Radioactive Material Packagings," revised annually in three 
volumes). They each are similar in design and appearances to Type B packages 
(see Figure 12.2),  but are not required to be subjected to the Type B tests. 

This exception is extremely important to 
The NRC has certified several 

These are listed in the EiRC 

c-11 



Table 12.8 Fissile Radioactive Materials 
- 

In addition to considerations for the radioactivity content, a shipper 
of radioactive materials which are also fissile, i.e., capable of sustaining 
a nuclear chain reaction, such as enriched uranium, plutonium, or U-233; must 
take account in the packaging design certain additional requirements which 
are intended to ensure against accidental nuclear criticality during trans- 
port of the material. These specific criteria and requirements are addressed 
in DOT and NRC regulations. 
package designs, only a few "DOT Specification" packages for fissile radio- 
active materials are listed in 49 CFR, e.g., DOT-6L, DOT-6M3 and DOT 20PF. 
Other designs which have been specifically approved and certified by NRC are 
listed in the NRC Directory of Certified Packages. (NUREG-0383 "Directory of 
Certificates of Compliance for Radioactive Material Packaging," revised 
annually in three volumes). For purposes of control of nuclear safety during 
transport, each design i s  assigned a "fissile Class" number of 1, 2, or 3, 
which is an indication of the degree of control to be exercised during trans- 
port t o  assure nuclear safety of the shipment. 
the Table below. 

Again, as in the case of Type B non-fissile 

These controls are listed in 

Table 12.8 

(Section 173.455) 
Shipment Controls for Fissile Radioactive Materials 

1. Fissile Class I --Packages may be transported in unlimited numbers 
(Transport Index*is based only on external radiation levels). 

2. Fissile Class I1 - Number of packages limited by aggregate maximum of 
transport indexes of 50 (50 unit rule). No single package may exceed a 
transport index of 10. Transport index shall be based on criticality or 
external radiation level basis, whichever is most restrictive. 

3.  Fissile Class I I I  - Shipments o f  packages which do not meet the require- 
ments of Fissile Class I or 11. Controlled by specific arrangements 
between the shiDDer and carrier. (See Section 173.457(b)). 

* Exposure rate in mren/t; at three feet from external surface of package. 
Table 12.9 Radiation Limits 

The regulations set limits on the external radiation on packages and in 
some cases on the vehicles transporting radioactive materials packages. 
These limits, which depend upon whether the packages are transported as 
non-exclusive use (mixed freight) or as exclusive use, are listed below: 

Table 12.9 Radiation Level Limits (173.441) 

Packages Transported As Non-Exclusive Use: 
At Surface: 200 mrem/hour 
At 1 meter from package surface: 10 mrem/hr. 

Packages Transported As Exclusive Use 
At package surface: 1000 mrem/hour (in closed transport vehicle only) 

At 2 meters (6.6 ft.) from lateral surfaces of vehicle: 10 mrem/hour 
In occupied area of vehicle: 
At outer surfaces of transport vehicle: 

200 mremlhour (un open vehicle) 

2 mrem/hour 
200 mrem/hour. 

Table 12.10 Contamination Limits (173.443) 

Regulatory limits are also set for the allowable removable surface 
contamination on packages, as measured on wipe (smear) samples. 
are listed below: 

These limits 

c-12 



Table 12.10 Removable External Radioactive Contamination Limits 
Removable External Radioactive Contamination Limits 

_. 

Maximum 
permissible limits 

Contaminant 2 dpmlcm 2 uCi/cm 

Beta-gamma emitfing radionuclides; all 
radionuclides with half-lives less than 
ten days; natural uranium; natural 
thorium; uranium-235; uranium-238; 
thorium-232; thorium-228 and thorium- 
230 when contained in ores or physical 
concentrates 10- 5 22 

2.2 6 All other alpha emitting radionuclides 10- 

In applying the limits of this table and the assessment of the surface 
contamination of a package, sufficient measurements (wipes) must be taken in 
the most appropriate location of a package surface so as to yield a represen- 
tative assessment of the non-fixed contamination levels. Averaging of wipe 
samples may be done only within any given 300 cm2 area that is wiped. 
packages transported as exclusive use, the removable contamination should not 
exceed ten times the levels prescribed here. Each transport vehicle used to 
transport packages with these higher units must be surveyed after use. 
Before release for other use, the vehicle must not be returned to service 
until the non-fixed contamination levels meet the above limits. 

For 

Table 12.11 Communications Requirements ' 

The regulations contain a number of "communications" requirements which 
are intended to convey certain hazard characteristic information to package 
handlers, carrier personnel, receivers, and the general public. These 
requirements include warning labels, vehicle placarding, and shipping paper 
descriptions. 

Warning Labels (172.403) 
Each package of radioactive material, unless excepted, must be labeled 

on two opposite sides, with a distinctive warning label. Each of the three 
label types bears the unique trefoil symbol (Figure 12.3). The label alerts 
persons that the package contains radioactive materials and that the package 
may require special handling. A label with an all white background color 
indicates that the external radiation level is low and no special handling is 
required. If the upper half of the label is yellow, the package may have an 
external radiation level or fissile properties requiring consideration during 
transportation. If the package bears a yellow label with three stripes, the 
transport vehicle must be placarded RADIOACTIVE. Placarding is discussed in 
more detail below. The criteria which the shipper must consider in choosing 
the appropriate label are listed below: 

Other package labels are Illustrated in figures 12.4 and 12.5. 

A vehicle placard is shown in figure 12.6 and its placement illustrated 
in figure 12.7. 

For all labels, vertical bars on each label are in red. Each label is 
diamond-shaped, four inches on each side, and has a black solid-line border 
one-fourth inch from the edge. 
(within the black line) is white for the "I" label. It is yellow for the 
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Table 12.6 
Radioactive Materials Packages Labeling Criteria 

Section 172.403 

I. 

- 

Transport Indexa Radiation Level at Fissile 
(T.I.) Package Surface Criteria 

(RL) 

b Label 
Category 

N /A €U L 0.5 millirem per Fissile Class I White - I 
hour (mremlh) No Fissile Class 

I1 or I11 
~~~ ~~ -~ ~ ~~ ~ 

T.I.5 1.0 0.5 mremlh < RL 2 SO Fissile Class I, Yellow - I1 
Fissile Class I1 
with T.I. 5 1.0, 
KO Fissile Class I11 

1.0 T.I. SO mremlh < RL Fissile Class I1 Yellow - I11 
with 1.0 < T.I., 
Fissile Class I11 

ExDOSUfe r a t e  in mrei;!/h at three feet from external surface of package . a 

bhy package containing a "Highway Route Controlled Quantity" (173.403) must 
be labeled as Radioactive Yellow - 111. 

. 

Table 12.12 Shipping Papers 

Like any shipment of regulated hazardous materials in commerce, each 
shipment of radioactive material must be accompanied by a properly completed 
and shipper-certified shipping paper (also known as bill of lading, air bill, 
cargo manifest, etc.) For limited quantities and excepted radioactive 
articles, this shipping paperlcertificate may be a specially worded notice 
which may be in or on the package (i.e., packing list), or separately accom- 
panying the shipment. 
applicable, on shipping papers includes: 

The elements of information which must be included, as 

Proper shipping name from Section 172.101; 

Hazard class (see Section 172.202(a)(2)), hazard class from Column 3, 
Section 172.101, except when the hazard class is contained in the 
shipping name; 

Identification number (see Section 172.202(a)(3) from Column 3A, Section 
172.101); 

Net quantity of material by weight or volume as stated in Sections 
172.202(a)(4) and (c). 
not required to list the weight or volume. The requirements of Section 
172.203(d) provide better indications of potential hazards and controls 
required. 
in curies and the transport index. A listing of weight or volume 
measurements for radioactive materials is usually needed only for 
establishing transportation charges; 

For m ~ ~ t  radioactive materials packages, it is 

These requirements include the package contents as measured 

Radionuclide (s) contained in package (abbreviations are allowed). For a 
mixture of  radionuclides, only those radionuclides which comprise 1% or 
more of the total activity in the package must be listed; 
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Physical and chemical form of material, or statement-that the material 
is "special form" (if it is special form). A generic description o f  
material, such as protein, carbohydrate, enzyme, or organic salt, is 
authorized if exact chemical form is difficult to specify; 

Activity in curies ( C i ) ,  millicuries (mci), or microcuries (uCi). If 
the package contains a "Highway Route Controlled Quantity," those words 
must also be shown on the shipping papers; 

Category of RADIOACTIVE labels applied to package; 

Transport index of the package if labeled RADIOACTIVE Yellow-I1 or 
RADIOACTIVE Yellow-111; 

(10) The information required in Section 172.203(d) (I) (vi) must be included 
if the shipment is "fissile" radioactive material; 

(11)  The identification markings shown on the package must appear on the 
shipping paper if the package is approvied and certified by the Nuclear 
Regulatory Commission or the Department of Energy, OR is certified by 
DOT o r  other National Competent Authority for internarional shipment. 

(12)  Other information as required by the mode of transportation or sub- 
sidiary hazard of the material. (See Section 1 7 2 . 2 0 3 ) .  

The regulations require that certain specific descriptive information 
must be included on shipping papers. 
shipping paper format, the first three entries of the description must be in 
a specific order (see above). Other descriptive information is allowed, such 
as the functional description of the product. However, other information 
must not confuse or detract from the required descriptions of the hazardous 
materials. 

While there is no specification for 

Table 1 2 . 1 2  
Most Commonly Used Shipping Names for Radioactive Materiala 

(From Hazardous Materials Table, Section 172.101) 

Radioactive Material, 
Radioactive Material, 
Radioactive Material, 
Radioactive Material, 
Radioactive Material, 
Radioactive Material, 
Uranium Hexafluoride, 

U-235) - 
Uranium Hexafluoride, 

b Limited Quantity, n . 0 . s .  
Instruments, Articles' 
Fissile, n.0.s. 
Low Specific Activity - or LSA, n.0.s. 
Special Form, n.0.s. 
n.0.s. 
Fissile (Containing more than 1% 

Low Specific Activity 

UN 2910 
UN 2911 
UN 2918 
UN 2912 
UN 2974 
UN 2982 

UN 2977 
CN 2978 

~~ ~- ~ ~ ~ 

a 

b 
Refer to Section 172.101 for other proper shipping names. 

n.o.6. means "not otherwise specified." 

Underlined words are not part of the proper shipping name. C 
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Table 12.13. Transportation Accident Radiological 
Incident Call List 

Offices may have different names in your locale; change those below to fit 
your situation. 

Phone : 
Local-law enforcement agency 

Phone : 
State radiological health office/civil defense 

Phone : Name : 
Local medical facility Physician 

Phone : Name : 
Local civil defense or disaster office Civil defense officer 

Phone : 
State Governor's Office 

Phone : Name : 
Mayor's office Mayor 

Phone : 
Local individual known to you to be trained as 
hazardous materials expert. 

T o l l  free: Calls from D.C. area: Calls outside U . S . :  

Phone : 800-424-9300 483-7616 202-483-7616 
CHEMTREC" 

*CHEMTREC is the Chemical Transportation Emergency Center, a public service 
of the Manufacturing Chemists Association, Washington, D.C. CHEMTREC 
operates on a 24-hour basis and is designed to deal with chemical 
transportation emergencies. Note: CHEMTREC is not intended to function as a 
general information source. For more information, write: Manager, Chemical 
Transportation Emergency Center, 1825 Connecticut Avenue, N.W., Washington, 
D.C. 20009. 

Phone : (617) 482-8755 
NFPA* 

*NFPA is the National Fire Protection Association and provides information 
and training related to handling hazardous materials in emergencies involving 
fire or the potential for fire. For more information, write: NFPA, 470 
Atlantic Avenue, Boston, MA 02210. 

Phone : Name : 
Additional contact* 

Phone : Name : 
Additional contact* 

*See Figure 12.8 and 12.9 for DOE and NRC Regional Offices. 
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Figure 12.1 Forms of Radioactive Materials for Transport 
From: A Review of the Department of Transportation (DOT) 
Regulations For Transportation of Radioactive Material 
(Summer 1980) 

“Special Form” R.A.M. (1 73.403 (2) and 173.469 (a)) 

May Present a Direct Radiation Hazard if Released From Package, but 
Little Hazard Due to Contamination 

“Special Form” R.A.M. May Be “Natural” Characteristic, Le., Massive 
Solid Metal, or “Acquired” Through High Integrity Encapsulation 

Massive 
Solid Metal 

High Integrity 
Encapsulation 
as a Sealed Source 

High Integrity Weld 

Tantalum Inner 
Stainless Steel Capsule 
Outer Capsule Radioisotope 

High Integrity Welds 

Normal Form Radioactive Materials 49 CFR 173.403(s) 

Normal Form Materials May Be Solid, LIquid or Gaseous and Include any 
Material Which Has Not Been Qualified as Special Form 

Type A Package Limits are A2 Values 

Waste Material in 
Plastic Bag 

Powder in Glass 

Plastic Bottle 

Liquid in Bottle Within 
Metal Container 

Gas in Cylinder 
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Figure 1 2 . 2 .  Types of Packaging 
(From A Review of the Department of 
Transportation (DOT) Regulations for 
Transportation of Radioactive Materials 
(Summer 1980)) 

Type A 

A l l  packaging design is directed at preventing the release of the 
radioactive contents and damage to the radiation shielding so that a 
severe radiological hazard will not develop. Because of the smaller 
quantities of material permitted in Type A packages, accidents that 
might cause damage to such packages would not be likely to  result In 
serious radiation hazards. 
moderate degrees of stress, These include conditions of heat, cold, 
reduced air pressure, vibration, impact, water, drop, penetration, and 
compression. 
Type A packages. 

Therefore such packaging must only withstand 

The majority of radioactive material shipments are made In 

TYPICAL TYPE A PACKAGING 
PACKAGE MUST WITHSTAND NORMAL CONDITIONS (173.398(8]) 

OF TRANSPORT ONLY WITHOUT LOSS OR DISPERSAL OF THE 
RADIOACTIVE CONTROL CONTENTS. 

WOODEN BOX STEEL DRUM FIBERBOARD BOX 

TYPICAL SCHEMES 
DOT SPECIFICATION 7A 
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Figure 1 2 . 2  (Continued) 

Type 3 pac-kages are designed for transport of greater quantities of 
material. Since the potential f o r  hazard resulting from damage to this 
type of package would be greater than that from a Type A package, there 
are additional structural design requirements. 
standards f o r  Type A packages, Type B packaging must withstand puncture, 
drop, thermal, and water immersion stresses that might be experienced 
under actual o r  hypothetical transportation accident conditions. 

In addition to meeting 

TYPICAL TYPE B PACKAGING SCHEMES 
PACKAGE MUST STAND BOTH NORMAL I173.398(Bl] AND 

ACCIDENT (173.398(Cll TEST CONOillONS WITHOUT LOSS OF 

STEEL OUTER DRUM 
SHlLLDEO INNER CONTAINER 

THERMAL INSUUTlOll 
BETWEEN CONTAINERS 

3”YIW .ALL AROUND 
TOP L DOTTON 

CONTENTS. 
EXTERIOR GRADE 

OOUGUS FIR PLYWOOD 

l8GAUGE STEEL DRUM OR OUTfRCOVCR 
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.. .. . .. ... .. 
Radioactive-White I 

Radioactive-Yellow 
(See 5172.440) 

Radioac tive-Y ellow I1 
(See $1 72.438) 

111 

Figure 12.3 Labels Required on Exterior Package 

Three different labels are used on packages for radioactive material 
(see above). The required label is usually determined by the external 
radiation level or, in some cases, the type and quantity of radionuclide 
within the package (see Labeling Criteria table). Package labels must 
specify the radiqnuclide (contents) and quantity (curies). In addition, 
Yellow 11 and Yellow 111 labels contain the transport index, which is 
equal to the maximum radiation level at 3 feet from the package or,  for 
packages containing fissile material, the degree of nuclear safety 
control required. 
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Figure 12.4 Radioactive Material Warning Labels 
(From DOT/RSPA/MTB-79/8) 

All packages of radioactive material, with the exception of those 
containing Limited Quantities or Low-Specific-Activity materials (which 
would present no severe hazard if involved in an accident), must bear 
two identifying warning labels affixed to opposite sides of the outer 
package. -Limited shipments do not require outer package labeling; 
however, they, like all shipments of radioactive material, must have 
standard yellow and magenta radiation warning labels on the inner 
containers. 

Warning Labels 

Figure 12 .5  Empty Label 
(From DOT/RSPA/MTB-7 9 /8) 

Reusable shipping containers are frequently transported in an empty, but 
possibly internally contaminated condition. When in transit, these 
containers must bear the EMPTY label shown below. There is minimal 
hazard from containers displaying this label. 

EMPTY 

Typical label required to indicate empty shipping container. 
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Figure 12.6 Vehicle Warning Placards 
(From DOT /RSPA/MTB- 7 9 / 8 ) 

Placards 

The carrier must apply the RADIOACTIVE placard to the transport vehicle 
(rail or highway) i f  ANY radioactive material package on board bears a 
"Radioactive YELLOW-111'' label (Section 172.440). The format for the placard 
i s  illustrated in Figure.12.7.The requirements for placarding are in Section 
172.504 and Table 1 footnotes of that Section. 

Figure 12.6 

(The background color for the black trefoil in the upper half of this 12" x 
12" placard i s  yellow.) 

Vehicles transporting ANY package which contains a highway route 
controlled quantity must display the above placard upon the square white 
background with black border as specified in Section 172.507. 

For shipments of LSA materials in exclusive-use vehicles, the shipper is 
required to placard the transport vehicle, even though the packages of LSA 
within the vehicle are excepted from labeling requirements. 
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PLACARDS 
x v From 01 Trallei 

Or Tractor 
141 

Side %de 
I21 131 Rear 

t 
11) 

V A N S  
Placarding 

On Front Of Back 
Tractor Or Of 

121 & 131 141 
Trader Each Side Of Trailer Trader 

A 

Or End 01 
Each Container 

Figure 12.7 Diagrammatic representation of placard 
location on vans and flatbed trucks 
(From DOT/RSPA/MTB-81/4) 

Figure 12.7 is a guide to placement of placards on motor vehicles. 
Where placards are impractical, i.e., on aircraft or water vessels, they are 
not required to be displayed. 
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Rmgional Coordinating Office Port Office Address Telephone 

1 Brookhavrn Area Off ice Upton. L.I., New York 11973 (516) 345-2200 
2 Oak Ridge Operations Office P.O. Box E, Oak Ridge, Tannesee 37830 1615) 576-1005 

or 
1615) 525-7885 
(803) 725-3333 3 Savannah River Operations Office P.O. Box A,  Aiken, S.C. 29801 

4 Albuquerque Operations Office 
5 Chicago Operations Office 

P.O. Box 5400. Albuquerque. N. M. 87115 (505) 264-4667 
9800 S. C a s  Avo., Argonne, Ill inois 60439 (312) 972-4800 

Off Duty Hrs. 
1312) 972-5731 

P.O. Box 2108, Idaho Falls. Idaho 83401 (208) 526-1515 
1333 Broadway, Oakland, California 94612 (415) 273-4237 
P.O. Bqx 550. Richland. Washington 99352 (50s) 942.7381 

6 Idaho Opmrationr Office 
7 San Francisco Operatlons Office 
8 Richland Operations Off ice 

Address Tmlephone 
Daytime NightdHolIdayr 

(2151 337-1150 (215) 337-1150 

(404) 526-4503 (4041 526-4503 

(312) 858.2660 (3121 858.2660 

(817) 334-2841 (817) 334-2841 

(415) 486-3141 (415) 486-3141 

Region I, Office of Inspection and Enforcement, USNRC 
631 Park Awenue, King of Prussia. Pennsylvania 19406 
Region I I ,  Office of Inspection and Enforcement. USNRC 
230 Pemehtree Street, N.W.. Suite 818. Atlanta. GA 30303 
Region Ill, Office of Inspection and Enforcement, USNRC 
799 Roouvmlt Road, Glen Ellyn, Ill inois 60137 
Region IV, Office of Inspection and Enforcement, USNRC 
611 Ryan Plaza Drive. Suite 1000, Arlington. Texas 76012 
Rmgion V, Office of Inspection and Enforcmment, USNRC 
1990 N. California Blvd., Suite 202. Walnut Creek Plaza 
Walnut Creak. California 94596 

Figure  12.8 Department o f  
Energy regional  coordinating 
o f f i c e s  f o r  r a d i o l o g i c a l  
a s s i s t a n c e  and geographical 
a r e a s  of  r e s p o n s i b i l i t y .  

Figure 12.9 United S t a t e s  
Nuclear Regulatory Commiesion 
regional  o f f i c e s .  
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APPENDIX D 

HEALTH & SAFETY PLAN 
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This Health and Safety Plan is Proprietary information. 
It is being furnished for information only. 

It is not to be released without written authorization from 
Roy F. Weston, Inc. 
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WORK LOCATION PERSONNEL PROTECTION 
AND SAFETY EVALUATION FORM 

Attach Pertinent Documents/Data 

Fill in Blanks As - Appropriate 
wo # 2029-13-02-0034 

O f f  ice Denver, Colorado 

Prepared by Bill Somers/Mark Selman 

Date 2/24/86 

A. Work Location Description 

1. NameU.S.D.0.E. 
ROCKY FLATS PLANT 

3 .  Type: HW Site (x 

Reviewed by 

Date 

Approved by 

Date 

Industrial ( X I  

Spill ( ) Construction ( ) 

( X )  Existing WESTON Work Location 

( x ) Existing Client Work Location 

Other ( ) Describe 

4 .  Status existing plutonium, uranium processing facility, government owned 

5.  Anticipated activities: . - - -  
water and sediment samples of Solar Pond 207A 

6. Size plant buildings occupy 384 acres: total plant area is eleven sauare miles 
. .  7 .  Surrounding Population no immediate oooulation w i w  7 mile ra 

8.  Buildings/Homes/Industry aD-elv in? stnlrt1 ,rPc:  ~ ~ i c t  nn t h -  

plant site consisting of manufacturing, chemical processing, plutonium 
recovery, waste treatment, storage and administrative facilities. 
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9. Topography m a j o r i t y  of p l a n t  s i te  e x h i b i t s  f l a t  topography;  

maximum of 10% s l o p e  n e a r  manufacturing fac i l i t ies  

10. Anticipated Weather c l e a r ,  c o l d  and d r y  

11. Unusual Features 

B. Hazard Description 

1. Background Review: Complete ( ) Partial ( X ) 

If partial, why? no ambient a i r  monitoring f o r  o r g a n i c  vapors  

2. Hazard Level: A (  1 B (  1 

Unknown ( ) c ( x  D (  1 

Justification a t t a c h e d  s h e e t s  (see s e c t i o n  8) 

3. Types of Hazards: (Attach additional sheets as necessary) 

A. Chemical ( ) Inhalation ( X 1 Explosive ( 1 

Biological ( ) Ingestion ( X 1 02 Def. 0 

Skin Contact( x 1 Toxic 0 

Describe a t t a c h e d  s h e e t s  (see s e c t i o n  8) 

~~ ~ 

B. Physical ( ) Cold Stress ( x 1 Noise 0 

Heat Stress ( 1 Other 0 



Section A(12) Work Location Description/Site History 

Site History 

Plant radioactive mixed waste streams are stored and treated by 
evaporation in solar ponds located at the northeast corner of the 
manufacturing complex. Waste streams entering these ponds 
incl ude beryl 1 i um, plutoni um processing wastes, elevated nitrate 
water and possible intermittent disposal of cutting oils. 
Monitoring data from R C R A  interim status wells indicates that 
there may be subsurface migration of some of the more soluble 
solvent compounds into the groundwater from these- ponds. Planned 
activities are to sample the liquid and sediment in Solar Pond 
207A for analyses of chemical and radiological constituents. 

D-5 



Describe 

C .  Radiation ( x  ) 

Describe l i q u i d  i n  s o l a r  ponds 207A c o n t a i n s  low l e v e l  

l i q u i d  p r o c e s s  was tes .  

americium r a d i o a c t i v i t y .  

S P w t s  c o u  alutonium and 

4 .  Nature o f  Hazards: 

Air ( x ) D e s c r i b e i  

r a d i o a c t i v i t v  hazard .  No a m b j . g p p c  hPPn r n n d i i r t e r l  f n r  

va o r s  !%%Inif 9 Describe 

Surface Water {x ) Describe NO m0-s heen ropdUrtPd 

f o r  v o l a t i l e  o r g a n i c s .  

Groundwater ( ) Describe 

~~ ~ 

. .  O t h e r  ( x ) Describe Analys is  of sediment Sl?mplps lndlcatps 

e l e v a t e d  l e v e l s  of uranium, Plutonium,amercium, and Dossiblv a -. 

v a r i e t y  of hazardous c o n s t i t u e n t s .  
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7. Work Location Instrument Readings ( X )  N/A 

Location 

% 07 

Radioactivity 

FID 

Other 

Location 

Radioactivity 

FID 

Other 

Location 

Radioactivity 

FID 

Other 

Location 

Radioactivity 

FID 

% LEL 

PID 

Other 

Other 

% LEL 

PID 

Other 

Other 

% LEL 

PID 

Other 

Other 

% LEL 

PID 

Other 

Other 

8. Hazards expected in preparation for work assignment. ( 

Describe : See attached diagram showing DroDosed work lorat- 

the attached description of site activities and hazard description 
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, Personnel Protective Equipment 

1. Level of Protection 

A ( ) B ( ) C ( x )  D ( ) Location/Activity: 

Pond 207A 1 sediment and water sample collect-ion. 

A ( ) B ( ) C ( ) D ( ) Location/Activity: 

2 .  Protective Equipment (specify probable quantity required) 

Respiratory ( 1 N/A 

( ) SCBA, Airline 

( x )  Full Face Respirator 

organic vapors 
(Cart. radionuclidd 

( ) Escape Mask 

( ) None 

( ) Other 

( ) Other 

Head & Eye C ) N/A 

( X  ) Hard Hat 

( ) Face Shield 

( ) Chemical Eyeglasses 

( ) None 

( X  1 Other safetv plasses if 

protection is downgraded. 

C1 o t h inq ( 1 N/A . 

( ) Fully Encapsulating Suit 

( ) Chemically Resistant 
Splash Suit 

( ) Apron, Specify 

( ) Tyvek Coverall 

( x )  Saranex Coverall 
( ) Coverall, Specify 

( ) Other 

( ) Other 

Hand Protection ( ) N/A 

( X )  Undergloves latex 
Type 

( X )  Gloves nitrile 
Type 

( x )  Overgloves = t o n  or IPR- 
Type 

( ) None 

( ) Other 
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Foot Protect ion ( ) N / A  

( x) Safety Boots 
( ) Disposable Overboots 

( 1 Other 

3. Monitoring Equipment ( ) N/A 

( ) CGI 

( ) 02 Meter 

( X  1 Rad Survey 

( ) Detector Tubes 

Type : 

( ) PID 

( 1 FID 

( ) Other 

( ) Other 

D. Personnel Decontamination (Attach Diagram) 

Required ( X )  Not Required ( 

Equipment Decontamination (Attach Diagram) 

Required ( X )  Not Required ( 1 

If required, describe and l i s t  equipment Soap and water wash, water rinsp 

of equipment, alcohol rinse, collect rinsate for proper disposal bv Rockwell 

personnel. 



E. Personnel 

WORK LOCATION - NAME TITLE/TASK 

1- Mark Selman Samp 1 e r 

2 *  Karen Holliway Sampler 

3. 

4 .  

5.  

6. 

7 .  

8. 

9 .  

10. 

MEDICAL 
CURRENT 

0 

( X  1 

0 

0 

0 

0 

0 

0 

0 

0 

FIT TEST 
CURRENT 

( x) 
( X I  
0 

0 

0 

0 

0 

0 

0 

CERTIFICATION 
LEVEL 

0 

0 

0 

0 

0 

0 

Site Safety Coordinator William Somers 
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H. Continqency Contacts 

Agency 

Fire Department 

Police Department 

Health Department 

Poison Control Center 

State Environmental 
Agency 

EPA-Regional Office 

EPA-ERT. ICOM 

Spill Contractor 

State Police 

F.A.A. 

Civil Defense 

On Site Coordinator 

Site Telephone 

Nearest Telephone 

Other 

I. Contingency Plans 

Contact 

on-site service 

on-site service 

CO Dept. of Health 

Denver & vicinity 

CO Dept. of Health 

Region VI11 

Colo. State Patrol 

Div. of DIS. Emer. Ser. 

Chuck Illsley 

Phone Number 

303-966-2911 

303-966-2911 

303-320-8333 

303-629-1123 

303-320-8333 

303-844-2407 

303-7 57-9 4 7 5 

- -  5 

303-279-2511 

303-966-7079 

- -  1 

Guard Post 
(Location 1 

S p i l l ,  Accidental Release ; Describe on-site emergency coordinator 

will implement contingency plan 

Fire Explosion ; Describe On-site emergency coordinator to implement 

fire and explosion contingency plan. 

Other ; Describe Evacuation by signal; internal communications already 

Exit Routes, Communication Systems; Describe Rockwell internal 

communication systems exist, evacuation routes on file at site. 
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MEDICAL EMERGENCY 

Name of Hospital 

Address: 2551 West 84th Avenue Phone No. 303-399-1211 

Name of Contact Rockwell medical staff 

Address: Rocky Flats Plant Phone No 303-966-291 1 

Route t o  Hospital: (Attach Map) Medical facilities are available 

on plant site, if further treatment is required Rocky Flats ambulance 

St- Anthony North 

will be used. 

can be used. 

I n  extreme emergency St. Anthony Flight For Life helicovter 

Travel Time Distance t o  
From S i t e  (Minutes )  Hospital (Miles) 

Name/Number o f  24  kr. Ambulance Service on-site 
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HEALTH AND SAFETY PLAN 
APPROVAL/SIGN OFF FORMAT 

Name S i g n a t u r e  

Name S i g n a t u r e  

Name S i g n a t u r e  

Name S i g n a t u r e  

Name S ignature  

S i t e  Safety 
Coordinator 

Direc tor ,  Corporate 
H e a l t h  and Safety 

P r o j e c t  Manager 

S ignature  

S i g n a t u r e  

b r i e f i n g  . 
Date 

Date 

Date 

Date 

Date 

Date 

Date 

S i g n a t u r e  Date 

P r o j e c t  Director/ S i g n a t u r e  
Department Manager 

Name Signature 

Date 

Date 
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ATTACHMENTS 

Section B8. Hazard Description 

Section C. Personnel Protective Equipment 
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Hazards E x p e c t e d  i n  P r e p a r a t i o n  for Work Assignment 

P l e a s e  refer  t o  d iagram o f  proposed work l o c a t i o n s  

A. Area 1 - Pond 207A 

Water and sediment  samples  are t o  b e  c o l l e c t e d  from t h i s  pond f o r  t h e  
purpose  o f  d e t e r m i n i n g  t h e  p o s s i b l e  p r e s e n c e  o f  a wide var iety  o f  
hazardous c o n s t i t u e n t s .  Background i n f o r m a t i o n  s u g g e s t s  t h e  poten-  
t i a l  f o r  e n c o u n t e r i n g  a l p h a  r a d i o a c t i v i t y  due t o  i s o t o p e s  o f  uranium,  
p lutonium,  and americ ium.  Metal h e a t  t r e a t i n g  b a t h  s o l u t i o n s  con-  
t a i n i n g  c y a n i d e s  have  been  dumped i n t o  t h i s  pond. A n a l y t i c a l  d a t a  
i n d i c a t e s  a CN- c o n c e n t r a t i o n  o f  a p p r o x i m a t e l y  2 ppm i n  t h e  l i q u i d .  
No real-time ambient  a i r  m o n i t o r i n g  d a t a  o r  a i r  samples  f o r  o r g a n i c  
v a p o r s  have  been  c o l l e c t e d  i n  t h i s  area. I n f o r m a t i o n  on p r e v i o u s  
sampling conducted by t h e  c l i e n t  i n d i c a t e s  t h a t  L e v e l  C r e s p i r a t o r y  
p r o t e c t i o n  i s  s u f f i c i e n t  f o r  planned work a c t i v i t i e s .  

i. P e r s o n n e l  P r o t e c t i v e  Equipment 

a) R e s p i r a t o r y  P r o t e c t i o n  - f u l l  f ace ,  a i r - p u r i f y i n g  
r e s p i r a t o r  equipped w i t h  combinat ion  o r g a n i c  v a p o r  r a d i o -  
n u c l i d e  c a r t r i d g e s  o r  c a n i s t e r s  s h a l l  b e  used  i n  Area 1 
u n t i l  p o t e n t i a l  h a z a r d s  have been  a d e q u a t e l y  c h a r a c t e r i z e d .  

b )  
w i l l  b e  used  f o r  work a c t i v i t i e s  i n  Area 1. 

C l o t h i n g  - S a r a n  c o a t e d  Tyvek c o v e r a l l  w i t h  hood 

C )  and Eye P r o t e c t i o n  - Hard h a t s  w i l l  b e  re- 
q u i r e d  head p r o t e c t i o n .  
by t h e  u s e  o f  f u l l  face r e s p i r a t o r s .  If t h e  s a f e t y  co- 
o r d i n a t o r  e l e c t s  t o  downgrade t h e  l e v e l  o f  p r o t e c t i o n  from 
C t o  D b a s e d  on a i r  m o n i t o r i n g  i n f o r m a t i o n ,  S a f e t y  g l a s s e s  
w i l l  b e  t h e  r e q u i r e d  e y e  p r o t e c t i o n .  

Head 
Eye p r o t e c t i o n  w i l l  b e  a f f o r d e d  

d) Hand and Foot P r o t e c t i o n  - U n t i l  o r g a n i c  and r a d i o -  
a c t i v e  contaminant  levels  a r e  q u a n t i f i e d ,  hand p r o t e c t i o n  
w i l l  c o n s i s t  o f  an i n n e r  PVC o r  L a t e x  g l o v e  and an o u t e r  
n i t r i l e  g l o v e .  N i t r i l e  a f f o r d s  good p r o t e c t i o n  from h a l o -  
g e n a t e d  s o l v e n t s .  An o u t e r  c o t t o n  or l e a t h e r  work g l o v e  
may b e  used  i f  r e q u i r e d .  R e q u i r e d  f o o t  p r o t e c t i o n  w i l l  b e  
s t e e l - t o e d ,  s t e e l - s h a n k e d  work b o o t s  and d i s p o s a b l e  l a t e x  
r u b b e r  o u t e r  b o o t i e s .  
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-- ii. Personnel Monitoring 

i 

- Organic vapors will be monitored using an OVA, Organic 
Vapor Analyzer. 

- Alpha activity will be monitored by taking smears on the 
sample containers and checking for contamination using an 
air proportional detector. 

- Oxygen and Combustible Gases will not be monitored because 
all planned activities will occur outside. 

iii. Personnel Decontamination - Area 1 

Each work location will be divided into three distinct work zones 
similar to that pictured in the attached diagram of Site Work 
Zones. The Work Zones are as follows: 

Zone 1: Exclusion Zone - the zone where contamination does or 
could exist. 
wear the level of protection 

All personnel entering the exclusion zone must 
specified for that work area. 

Zone 3 :  
contaminated (located upwind of the Exclusion Zone). This is a 
storage area for support equipment and provides a point of 
personnel access and traffic control to the Exclusion Zone. 

Support Zone - area of work site considered to be un- 

Zone 2: Contamination Reduction Zone (CRZ) - provides a trans- 
ition zone between the Exclusion Zone and the Support Zone to 
prevent the spread of contaminants from the Exclusion Zone. 
Decontamination is performed in this zone. 

A diagram of  the minimum Level C decontamination layout is 
attached showing the required decontamination stages. Alpha 
activity will be monitored during each stage of decontamination. 
Personnel will repeat decontamination steps until background 
levels of activity are indicated. 

iv. Equipment Decontamination 

Equipment and sample containers will be decontaminated after 
use to prevent spread of contamination to adjacent areas and 
reduce the possibility of cross-contamination between test 
holes. The sediment sampler and sample containers should be 
the only equipment that will come in direct contact with 
possibly contaminated material. 
procedure should be initiated after each sample and prior to 
leaving the contamination reduction zone: 

The following decontamination 
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Step 1 - Brush excess sediment from Teflon tube and wash with 
an alkaline, non-sudsing detergent. 

Step 2 - Rinse with tap water and distilled water. 

Step 3 - Rinse with methanol. 
Step 4 - Survey with the OVA probe and the alpha detector probe 

to determine if any residual contamination exists. If 
so,  repeat steps 1, 2, and 3 until no contamination is 
detected. Proceed to next sampling location. 
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EXCLUSION ZONE 

CONTAMINATION 
RINSATES 

FOR DISPOSAL REDUCTION 
OUTER GARMENT 
WASH & RINSE 

ZONE 
OUTER BOOT & GLOVE REMOVAL 

OUTER GARMENT REMOVAL 

INNER GLOVE WA SH/RIN SE 

@J FACEPIECE REMOVAL 

INNER GLOVE REMOVAL I 7 )  

I SUPPORT ZONE 
FIELD WASH @ 

MINIMUM DECONTAMINATION 

LAYOUT 

LEVEL C PROTECTION 
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