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Subject TRANSMITTAL OF WASTE PROFILES FOR GRANULAR ACTIVATED CARBON 
FROM ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE - SLG-00 1-97 

Attached please find for review the waste profile for the spent granular activated carbon (GAC) that we 
have been discussing as a possible candidate for incineration at WERF The Waste Profile includes an 
executive summary, INEEL L-0435 10 - LO435-12 forms, and various attachments supporting the 
waste profile The Generator Certifier Signature on form L-0435 12 has not yet been signed by Rocky 
Flats Waste Certification Organization personnel In the interest of completing the review and 
approval process to support a late July update of the INEEL Site Treatment Plan, we are sending the 
waste profiles in draft form, awaiting final waste certification approval by the Rocky Flats Waste 
Certification Organization 

As was discussed in our June 18, 1997 meeting, we will be working to complete the INEEL 
L-0435 14 - L-0435 17 forms by August 9, 1997 to support the shipment to INEEL if the waste stream 
IS approved In addition, our Waste Management Organization continues to make progress toward the 
completion of the waste profiles for various non-hazardous, low level radioactive waste oils at RFETS 
Incineration of these waste oils in substitution for new will be a significant waste minimization success 
if achieved 

We look forward to working with you to complete the treatment of this waste If you have any 
questions please call me at (303) 966-6588 or Hopi Salomon at (303) 966-6627 

LfA ShaunL Garner 

Project Manager 

HSfaw 



Rocky Flats Environmental Technology Site (WETS) has generated a granulated activated 
carbon mixed waste stream from several environmental restoration projects This waste stream is 
identified as a subset of Particulate Sludge, Site Treatment Plan number RF-W071 The WETS 
Site Treatment Plan, Rebaseline, identifies catalytic chemical oxidation (a process that is 
currently being de-hded)  as the primary treatment option for this waste This profile is being 
submitted to INEEL for review and potential approval for processing at the WEW incinerator, as 
a new, contingency treatment option 

ANALYTICAL INFORMATIONPROCESS KNOWLEDGE 

This matenal has been determined to be a mixed waste based on sample results and process 
knowledge The waste stream consists of granulated activated carbon (GAC) The GAC 
onginated from several Environmental Restoration based sources The GAC was used to polish 
the airstream from low temperature thermal desorption units (TDUs), which were used in 
processing radioactive soils and debns contaminated with VOCs Other GAC onginated at the 
Consolidated Water Treatment Facility (CWTF) where it was used as a final organic polishng 
step on treated wastewater onginally generated from vanous ER activities including condensate 
fiom the TDUs descnbed above 

v 

Some of the soil and drums onginally treated in the TDUs contained VOCs from listed sources 
(F001 and F002 - Ryan’s Pit Project) Treatment residuals (e g , GAC) would therefore be 
considered hazardous via the RCRA derived from rule In addition, some of the treated soil and 
drums contained VOCs that did not onginate from listed sources (Trenches T-3 and T-4 Project) 
and were evaluated wth  respect to their RCRA charactenstics Samples from this GAC 
exceeded select RCRA TCLP standards (TCE and mercury), and contsllned slightly elevated 
levels of uraruum, plutonium and amencium isotopes As a result, the spent GAC is classified as 
mixed waste Because the GAC greatly exceeds LDR treatment standards for various VOCs 
(e g , the PCE LDR level is 6 ppm, a sample of the waste was 7,400 ppm), the waste must be 
treated pnor to disposal The waste codes that apply to this waste are FOO 1 and F002 (for the 
spent solvents TCE, PCE and 1,1,1 -Trichloroethane from the Ryan’s Pit Project) and DO40 
(TCE) and DO09 (mercury) from the Trenches T-3 and T-4 Project Listed and charactenstic 
waste codes apply for TCE because the GAC contains TCE from both types of sources 

Other VOCs such as Benzene and Toluene were detected in the GAC These constituents can be 
associated wth  RCRA listed hazardous waste codes (e g , F005) However, these contaminants 
are suspected to have onginated as components of gasoline, and not a solvent process 
Therefore, the GAC does not cany listed codes for these types of constituents Since mercury is 
a volatile metal, it was sorbed onto the GAC in the same manner as the VOCs during the TDU 
treatment 

, 



Process knowledge and full suite TCLP results indicate that no other hazardous waste codes 
apply to this waste stream A draft Land Disposal Notification and Certification Form is 
included with this submittal as Attachment 1 Because the GAC came from multiple sources, 
some of which were not listed or did not exceed a TCLP limit, not all waste codes associated 
with this profile are on all GAC waste containers Attachment 2 contains a table which ties 
waste origination to waste codes, individual waste containers and corresponding sample 
numbers 

GENERAL CHARACTERIZATION APPROACH 

Samples collected in support of this waste profile were collected to represent highest 
concentratrons of contaminants from each of the two GAC sources (the TDU's and the CWTF) 
Waste removed from the TDUs carbon units were placed into ten, 55 gallon drums and four, 4' x 
4' x 7' wooden waste crates GAC contained in drum D87122 came from one of three parallel 
carbon units that was used in processing a greater volume of soil and debris than any other 
carbon unit This drum was sampled three times to complete the waste profile (samples 
DB00012RM, DBOOOl5RM, DB00038RM) 

Samples of GAC from the CWTF onginated from GAC that was removed fiom the top of the 
influent side of the GAC unit Th~s GAC would contam the highest levels of absorbed 
contaminants Samples of the CWTF GAC are FT20601RG, FT20604RG, and DB00039RM 
Attachment 3 contains a summary table of the GAC analytical results, the Form 1 Analytical 
Results and the log sheets and cham of custody forms used in the sample collection process 

Exceptions to the INEEL RRWAC 

RRWAC, Section 4 6 2 1 

Currently RF-WO71 has not received treatment approval via the INEEL-Site Treatment Plan 
(STP) and is therefore not recognized by the Waste Analysis Plan 

RRWAC, Section 4 6 2 9 

GAC is packaged as follows 
thirty - 55 gallon drums with 2 plastic liners 
four - 4' x 4' x 7' wooden waste crates with 1 cardboard liner, and one plastic inner liner 



L-0435 Waste Profile Information 

L-0435 10. Generators Certification and Information 

Item (6) Rate of Generation 

The rate of generation is listed as ongoing at a 775 5 ff'/yr This section also lists the mass at 
241 56 lbs The GAC generation rate of 775 5 fl?/yr represents the volume of GAC generated 
from a number of projects completed in approximately one year It is anticipated that this waste 
stream will be generated from similar projects in the fkue  at relatively like rates Future 
projects wl l  generate GAC with the same or similar waste codes, suites of contaminants, and at 
contaminant levels consistent with what is represented by this L-0435 form As necessary, 
modifications to the L-0435's or other supporting documentation wll be completed to represent 
hture GAC waste streams Attachment 4 gives the calculations and assumptions used at amving - the stated rate 

L-0435 1 1  Characterlzation of Material 

Item (2)(d)( 1) Heat of Combustfon and item (2)(d)(2) Ash Content 

Ash content and BTU content are listed as 

Ash Content 5- 10% 
Heat of Combustion 5,000 - 10,000 BTU/lb 

These estimates were given by Jim Sherbondy, Technical Representative for TIGG 
Corporation (4 12) 257-8520, an onginal supplier of the GAC in a telephone conversation 
with H Salomon at Rocky Flats (303) 966-6627, on March 3 1,1997 

Item (L)(d)(3) Total Halogen Content 

Total halogen content is listed as 4 5 to 8,479 ppm 

The only halogens present in this GAC are expected to be from the chlonnated volatile 
organic compounds for which samples have been collected and analyzed These samples 
evaluated total VOCs in the waste stream Using these results and the molecular weights 
of the chlorinated compounds detected, the concentration of the chlorine (the only 
halogen expected) can be calculated A copy of the spread sheet used to calculate the 
chlonne from the total VOC results is included as Attachment 5 These results represent 
the maximum expected chlorine (halogen) concentration from a biased grab sample 
(sample # DBOOO I 5RMDL) 



L-0435 12. Radiological Characteristics of Material 

Item (1) Other Isotopes Present 

Analytical results used for the quantitation of some isotopes in the GAC are reported as a 
combination of the isotopes (e g , Uranium-2331234) Analytical results themselves do not allow 
for the identification of the specific isotope In the case of Uranium-233/234 all results reported 
are attnbutable to the isotope Uranium-234, and are listed this way in section (I) of the LO435 12 
form Operations requiring the generation, storage or use of Uramum-233 have not been 
performed at WETS Information regarding the use and storage of this isotope in the DOE 
system can be found in Uranium-233 Storage Safety At Department of Energy Facilities, 
Defense Nuclear Facilities Safety Board Technical Report, DNFSB/TECH-13, February, 1997 

Daughter Products were calculated using the computer s o h a r e  Raddecay Programming and 
Fzle Structure Information, Grove Engineenng, Inc , October, 1987 Only isotopes calculated to 
exceed the Section 4 6 2(7) RRWAC cntena of 0 1 pCdg for alpha or beta emitters or 1 pCi/g for 
gamma emitters are listed on the form The isotopes calculated to exceed tlus cntena are 
thonum-23 1 whch is in equilibnum wth uranium-235, thonum-234 and protactinium-234m 
whch are both in equilibrium wth  uranium-238 A thirty three year age was assumed as the 
initial generation of the isotopes, which corresponds to the opening of the first bmal trench of 
whch the GAC is a treatment residue from 

Supporting Information Used to Complete the Waste Profile 

Attachment No Descnption 
1 
2 

3 

4 

5 
6 
7 

LDR Notification and Certification Form - Including UTS 
Table Tying Waste Ongination to Waste Codes,Waste Containers and 
Corresponding Sample Numbers 
Analytical Summary Tables, Analytical Data (Form l's), Log Sheets, and 
Chain of Custody Forms 
Assumptions Used for the Calculation of Volume, Mass and Rate of GAC 
Generation 
Calculation of Maximum Chlorine (Halogen) Concentration 
MSDSs for Granulated Activated Carbon and Radsorb 
WETS Waste Packaging Vanance Request and Industnal Hygiene VOC 
Monitonng Results 



MATERIAL AND WASTE CHARACTERIZATION 
GENERATOR'S CERTIFICATION AND INFORMATION 

Generator 

FORM L-0435 IO# 
(07-96 - Rev #OO) 

NA 9664000 T893B 
(7464) 

Mike Pepping (303) 966-3075 

Receiving Organization Use Only 

Approved by Signature Printed Name 

Characterization ID No Content Code(s) Date 
RWMC - WROC - TAN - Pollution Prevention ICPP - 

Technical 

A centrntor's Cert~ficriron 

Hopi Salomon hopi salomon@rfets gov (303) 966-6627 I 9664000 (5 129) I T893B I NA 

I certify that the information on this form L-0669# and attachments is true and accurate I have put forth a good faith effort to acquire and verify the information used to 
mmplek this charactenzation Willful and deliberate omissions have not been made All known and suspected hazards have to the best of my knowledge been disclosed 

June 26. 1997 
Generator Certifier Signature Printed Name Title Date 

Phone Mailstop Facsimile No E-Mail ID shaun narner@rfets EOV 

Environmental Restoration 
Organization Projects Rocky Flats Environmental Techno1 Site Building T 3m-4 Ryans Pit Building 891 Gezerating Facility 

- x Yes - No 
If "No" receiving organization approval and completion of the following is required 
a 

b 

Will material and waste characterization be fully capable ofcomplying with applicable RRWAC Subsection? 

MEL-RRWAC requirement(s) not met (list each) 
Receiving organization approval letter number for nonstandard material or waste 

contact I Name I E-Mail ID I Phone I Pager I Mail Stop I ChargeNumber 

I 
Material or Waste Type and action 

Common Name of Material 

Rate of Generation - One Time Only Liquid gal Solid Ib fP m' or - 

4 6 2 mixed LLW to be incinerated at the WEW 

Soent Granualted Activated Carbon IGAC) 

x On-going Liquid gaVyr Solid 24156 Ib or 775 5 A'lyr m'lyr - 
Generating Process Description 

and debns. and from a CERCLA wastewater treatment unit (Building 891) where it was used as a final polishing step dunng processing of water from ER activities 

Physical State at 70°F (solid liquid sludge gel e tc)  solid 

-Yes x N o  Does material contain free liquids? 

-Yes - No Current Waste Minimization Plan (INEL Generators Only) 

This GAC was used to polish an airstream from a low-temperature thermal desomtion unit used to treat VOC contaminated soi l  

x OSHACarcinogen - PCBz50ppm - Etiologic Agent Indicate all that apply zCERCLA -Scrap Metal - 
Compressed Gas Cylinders 

Classified Matenal 

Used Oil - Aerosol Cans - 
- Fnable Asbestos - soil - Debns - Spill Cleanup - Wastewater - 
- Nonfriable Asbestos -FIFRA - Unused Material - 

\ 

- x >100PPMVOCs 

- x Yes - No 
and DOT subsidiary none 

- x Yes - No 
residue (I e ash leachate spill cleanup) or "D" characteristic waste? If yes give applicable EPA Hazardous Waste Numbers and attach applicable LDR 
no(ification and certification (40 CFR 261) FOO I F002 DO40 

- Accountable Nuclear Material 

Is this DOT regulated hazardous matenab If yes identify DOT primary h&d Class 9. Hazardous Waste Solid 

At the point of generation did this material contain any RCRA F K U or P listed waste in pure form as a mixture Or as a treatment 

--- 
---- --- 

Indicate when a continuation sheet is used 



FORM L-043.5 IO# 
~ (07-96 -Rev #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
GENERATOR’S CERTIFICATION AND INFORMATION 

14 

I5 

16 

17 

18 

19 

!O 

! I  

!2 

RCRA hazardous waste determination was made by 

For mixed waste if Characterization ID No is different than the INEL Site Treatment Plan Waste Stream (STP) ID No the STP ID No 

Waste Analysis and/or 2 process knowledge Include appropriate information as required by the GI 

RF-WO7I-GAC is 

- x Yes - No 

A y e s  - No 
x Y e s  - No 

-Yes x N o  

-Yes x N o  

L Y e s  - No Is determination of Underlying Hazardous Constituents required? 

Is Section CI Physical Characteristics of Material required by the GI? If yes complete Section CI 

Is Section C2 Chemical Characteristics of Material required? If yes complete Section C2 

Does the GI require radiological characterization? If yes complete Section C3 Radiological Characteristics of Material per GI instructions 

Is this a lab pack? If yes complete Item D Lab Pack Inventory List 

Does the GI require any additional information? If yes see instructions 

- - x Yes - No Is supporting documentation submitted? Is yes list IJ LDR Notification and Certification Form. 2) Table Tvinp, Waste Orisination to 

Waste Codes. Waste containers. and Comspondinq Sample Numbers. 3) Analytical Summaw Tables. Analytical Data (Form 1 s), Lop, Sheets. and COC forms. 

4) Assumptions Used for Calculation of Volume. Mass and Rate of GAC Generation. 5) Calculation of Maximum Chlorine (Halogen) Concentration. 

6) MSDSs for GAC and RADSORB 7) RFETS Waste Packaging Vanance Request and lndustnal Hygiene VOC Monitoring Results (performed in accordance 
with 40 CFR Part 60, Appendix A. Method 2 I) 

i 



MATERIAL AND WASTE CHARACTERIZATION 
CHARACTERIZATION OF MATERIAL 

FORM L-0435 1 1 # 
(07-96 - Rev #OO) Characterization Identification No 

C Chatacterizat~on of Material 

Physical Characteristics o f  Material 

a 

\ 

General characteristics (number from top to bottom For nonlayered No I i s  100%) 

Physical state Range of Percentage Color 
at 70°F of Total (as required by GI) 

Layer No 

I solid 98 to I00 blackxranular material IGAC) 

2 solid 0 to 2 white, fine granular material M D S O R B  - absorbent) 

3 to 

4 to 

5 lo 

- 
b Z Y e s  - No Is density required? If yes give density range of representative sample 

Liquid to g/mL Solid 025 to 0 6  g/cc 

Is this aqueous waste to be processed in the PWTU? If yes give total solids range for representative 

sample to drnL 

c -  Yes - x No 

d -  Yes - x No Is this WERF incinerable liquid.) If yes give viscosity to ssu 
Chemical Characteristics of Material 

a Does the material contam any o f  the followina? For each item I1 M14) checked yes must include corresponding quantitative information in C2b with the . . .  . 
corresponding number (1)-&4) from this l ist- 

YES NO 

-- x (I)  Organic free liquid 

X Aqueous free liquid 

If yes give pH range 

-- 
to 

x (2) Absorbents 

-- x (3) Chelating agents 

-- x 

-- x 

-- 

(4) Aqueous liquid with reactive cyanide, 250 ppm 

(5) Aqueous liquid with reactive sulfide? 500 ppm 

X (6) Air reactive 

x (7) Water reactive 

x (8) Other reactive 

x 

x (IO) Shock sensitive constituents 

x (I  I )  Explosives 

-- 
-- 
-- 

(9) Fuming acids or acid gases -- 
-- 
-- 
-- X (I  2) Pyrophories 

-- X (13) Petroleum products 

X (14) Oxidizers -- 
X Benzene -- 

X PCBs 2 25 ppm -- 
- x PCBs25ppm 

YES NO 

For liquid waste only 

Nickel andor its compounds (as Ni)? 134 mg/L 

Thallium and/or its compounds (as TI)? 103 mglL 

Halogenated organic compounds? 1000 m g L  

as listed in 40 CFR 268 Appendix III 

-- 
-- 
-- 

For solid waste only 

-- X Halogenated organic compounds, 1000 m&g as 

listed in 40 CFR 268 Appendix 111 

For used oil only 

Arsenic 1 5 ppm 

Cadmium 2 2 ppm 

Chromium 2 IO ppm 

Lead 2 IO0 ppm 

PCBs 2 2 ppm 

Total halogens -> 4 000 ppm 

Total halogens_> I 000 ppm 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
For fluid ro be processed in  the PWTU only 

Oil and grease 2 I O  m g L  -- 



lNEl 
FORM L-0435 1 I #  
(07-96 - Rev #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
CHARACTERIZATION OF MATERIAL 

Characterization Identification No 

C Characteruation of  Makrial 

! Continued 

2a Continued 

YES NO YES NO 

-- For WERF incinerablc wastes only 

X X Chlorine in any form 

X X Bromine in any form 

Y X Iodine in any form -- PCB transformedregulators -- 

-- PCB liquids 

PCB capacitordballasts 

-- 
-- -- 

X Flourine in any form I f  yes check the following as applicable -- - 
- Full - DrainedOnly - Drained and flushed x Sulfbr in any form 

Is the material PCB-liquid-contaminated debris or derived from a 

spill o f  PCB liquid? I f  yes give range or original PCB 

concentration to PPm 

-- x x PCBs 2 2 ppm 

b Chemical Characteristics o f  Material For all the items cheched in 2 4  enter the common name as indicated and quantitative data as required Also enter the 
number I e (1-14) as checked in 2a when appropnate 

Composition (as required by GI) 
Composition Range 

weight % or ppm Name o f  Material or Chemical 2a Item No OSHA Carcinogen" FlFRA Regulated? - 
Absorbent (RADSORB) (2) Yes - x No - Yes - x No 2.000 to 20.000 - 
Benzene x Yes - No -Yes - x No < 0 6  to 270 

Halogenated oreanic compounds >IO00 m a g  Yes - No -Yes - No to 

Yes - x No -Yes - x No 12 to 7.400 

0 83 to 2.300 Yes - x No Yes - x No 

Tetrachloroethene (Derchloroethene. PCE) - 
Trichloroethenc (TCE) - - 

Sulfur in any form (total sulfur) - Yes - x No -Yes - x No 0945 to 7 7  

Continuation sheet included? - Yes - x No 

c -  Yes - x No Is flash point required? I f  yes complete the following 

"F ( 400 to 400 ('C) Methodused - Open Cup -Closed Cup Other Flash point is to - 
(specify) flash point data pathered from MSDS - ASTM method (for dry. virein state - however. not tested on this Soent GAC) 

d Information for WERF incinerable waste only 

( I )  Heat ofcombustion 5.000 to 10.000 B t d b  (2) Ash content 5 10 IO % 

(3) Total halogen content <I 5 to 8.479 ppm (4) Water content to % 

(5) Suspended particulate content to L P m  

e &Yes - No Is RCRA Waste analysis required? If yes enter data below as applicable 

- x Yes __ No Were the sampling and analysis protocols used in full compliance with SW 846 protocol or other equivalent regulatory agency 

approved methods? I f  no, explilln in Section B Items 20 and 22 



MATER 
C 

[AL AND WASTE CHARACTE 
WRACTERIZATION OF MATE1 

UZATION 
JAL 

FORM L-0435 1 I # 
(07-96 - Rev #OO) Characterization Identification No 

Characteruahon of Material 

f AnalyteData 
Underlying Type of Analysis Expected Concentration Representative Sample Detection Limit 
Hazardous Indicate Range Analysis 

7.400 

2.300 

280 

270 

I90 

I70 

120 

78 

70 

56 (JI 

38 (JI 

054-I10(J) 

16 (n 
0 7 0 3  m d L  

00033-0617 mdL 

2 5-41 3 

194-51.3484 

tetrachlorethene 

trichloroelhene 

I .2 DichtoroDroDane 

benzene 

toluene 

carbon tetrachloride 

1. I ,  1 -trichloroethane 

chloroform 

xylene (total) 

ethyl benzene 

4-methyl-2-pentanone 

MEK (2-Butanone) 

styrene 

pyridine 

mercury 

mercuw 

copper 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

X 

X 

X 

Y 

X 

X 

X 

X 

X 
~ 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 



INEb 
FORM L-0435 I2# 
(07-96 - Rev #OO) 

MATERIAL AND WASTE CHARACTERIZATION 
RADIOLOGICAL CHARACTERISTICS OF MATERIAL 

Characterization Identification No 

C Characterizabon of Material 

Radiological Characteristics of Material 

a For MLLW and MTRU give (check one) - Knownor - x Estimated date of initial generation at or before October 1964 

b -  Yes - x No 

c -  Yes - x No Is fissile material present? If yes waste matrix group (RWMC Acceptance Only) 

d -  x Yes - No Are transuranic isotopes present 7 If yes complete items 3e 3f and 3h 

e 

Is waste treatment plan for MLLW on file with MEL MLLW coordinator? 

Total activity per gram of waste of alpha emitting transuranic isotopes with half-lifes greater than 20 years 

x Yes - No 5 IO nCdg (LLW) or - 
Yes - x No > 10 nCdg and i 100 nCdg (SCW) or - - - Yes - x No >lOOnCdg(TRU) 

Transuranic isotope inventory 
Isotope 

Pu-239R40 

Am 241 

Summation 

Activity Range Fissionable Material Range 
Untrs (pc dg)  gfkg 

0 013+/- 0 005 to 0 376+/- 0 034 N A to N A  

0 OO4+/- 0 004 to 0 382+/- 0 050 N A to N A  

to to 

to to 

to to 

to to 

to to 

to to 

to to 

10 to 

10 to 

to to 

lo 10 

to to 

0 017 to 0758 10 

Representative Sample Analysis 
Fissionable Material 

g / k g  

a -  x Yes - No 

Isotope Activity Range Fissionable Material Range Activity 

U-233 to to 

Is 0-233 or U-235 present7 If yes complete data below and item 3h 

Representative Sample Analysis 
Fissionable Material 

unils IpCdP) g’kg W g )  a l k g  

enriched to - % 

U-235 0013+/-0013 to 0240+/-0032 N A  to N A  

enriched to 0% 
h Fissionable material range summation N A  to NA (€Yams) 



INEA MATERIAL AND WASTE CHARACTERIZATION 
RADIOLOGICAL CHARACTERISTICS OF MATERIAL 

FORM L-0435 12# 
(07-96 - Rev #OO) Characterization Identification No 

C Characterization of Material 

1 -  x Yes - No Are other isotopes present? If yes complete data below 

Activity 
Activity Range Representative 

Sample Analysis 
Units (OCdE) Units 

Activity 
Representative 

Sample Analysis 
units 

Activity Range 

unirs 

10 

Isotope Isotope 

721+l-o 27 
9 88+1- 36 

0 24Otl- &ij3 2 
9 88iI- 36 

9 88+1- 36 

0 03 7+/- 0 03% 10 
0 2+/-0 066 IO 

OOl3+l-Oc>oI0 

U-234 

U 238 

Th-23 1 

Th 234 

10 

to 

to 10 

IO 

to 

to 

IO 

10 

to 

to 

to 

to 

IO 

IO 

to 

IO 

to 

to 

10 

IO 

IO 

10 

to 

IO 

to 

to 

0 2+/-0 066 

0 2+10 066 Pg234m IO 

IO 

IO 

IO 

IO 

10 

IO 

to 

IO 

10 

IO 

IO 

to 

to 

to 

IO 

to 

IO 

to 

J Nuclear thermal power range NA IO watts/A’ 

k Expected radiation dose rate at surface <O 5 10 < 0 5  mremh and I meter 

1 -  Yes - x No Is the waste special case waste? Include determination documentation 

m -  Yes - x No Is the waste greater than class C as defined in IO CFR 61 557 

eo 5 IO 



LAND DISPOSAL NOTIFICATION AND CERTIFICATION FORM (UTS) 
I I % 1 

(Spent Granulated 

2 If this waste is subject to any California List restncilons enter the letter from below ilher A B1 or 2) next to eac re tuCtK)n that is a 
HOCS - Pces ___ Metals - A C ~  -Cyanides [Removed tram reW9 a h  On Per tt%%%!6005 

3 Identify ALL US EPA hazardous waste codes that apply to this waste shipment as delined by 40 CFR 261 For each waste code identify the corresponding 
subcategory or check NONE if the waste code has no subcategory Spent sdvent and California List treatment standards are listed on the back of this form If FO39 
mutti source leachate applies those constituents must be listed and attached by the generator If DO01 0002 or DO12 0043 requires treatment of the Characteristic 
and meet 268 48 standards then the underlyng hazardous constituent(s) present in the waste must be listed and attached 

HAZARDOUS 

, 

HOW MUST THE WASTE BE MANAGED? In column 7 above enter the letter (A 81 82 83 C 0 or E) below that describes how the waste must be managed 10 
comply wilh the land disposal regulations (40 CFR 268 7) Please understand that if you enler lhe letter 81 82 83 o 0 you are making the appropnale certiftcatlon as 
provided below 

A RESTRICTED WASTE REQUIRES TREATMENT 
This waste must be treated to the applable treatment standards set forth in 40 CFR Part 268 SuBpart D 268 32 or fCRA Section 3004(d) 

3 For Hazardous Debns "This hazardous debns iqsubjecl to the artemattve treatment standards of 40 CFR Part 268 45 

B 1 RESTRICTED WASTE TREATED TO PERFORMANCE STANDARDS 
I certify under penalty of law that I have personally exzhnined and am familiar wtth the treatment technology and operation of the treatment process used to Support 

this certification and that based on my inquiry of those individuals immediately responsible for obtaining this information I believe that the treatment process has been 
operated and maintained properly so as to comply wth the performance levels specified in 40 CFR part 268 Subpart 0 and all applicable prohibitions set forth in 40 
CFR 268 32 or RCRA Section 3004(d) without impermissible dilution of the prohibited waste I am aware that there are significant penalties for submitting a false 
certiftcation including the possibrfrty of fine and rmpnsonment 

6 2 RESTRICTED WASTES FOR WHICH THE TREATMENT STANDARD IS EXPRESSED AS A SPECIFIED TECHNOLOGY 
(AND THE WASTE HAS BEEN TREATED BY THAT TECHNOLOGY) 

for submitting a false certification including the possibtlity of fine and imprisonment 
I certcfy under penaity of taw that the waste has been treated in accordance with the requirements of 40 CFR 268 42 I am aware that there are signifrant peMllieS 

B 3 GOOD FAITH ANALYTICAL CERTIFICATION - FOR INCINERATED ORGANICS 
'I certify under penalty of taw that I have personally examined and am familiar with the treatment technology and operation of the treatmenl process used 10 SUPPOrt 

this certification and that based on my inquiry of those individuals immediately responsible for obtaining this information I believe that the nonwastewater Organic 
constituents have been treated by inaneration in units operated in accordance with 40 CFR Part 264 Subpart 0 or 40 CFR Part 265 Subpart0 or by combust~n in 
fuel substitution ynits operating in accordance Hnth appltcabte technical requirements and I have been unable to detect the nonwastewater organic COnStilUenlS despite 
having used best good failh efforts-to analyze for such constituents I am aware that there are significant penalties for submitting a false certificalm includi9 the 
possibility of fine and impnsonment 

C RESTRICTED WASTE SUBJECT TO A VARIANCE 
This waste is subjecl to a ~ t i ~ ~ t  capacity variance a treatability variance or a case by-case extension Enter the effective date of prohibilion in c0h-m 7 above 

-I For Hazardous Debns 'This hazardous debns IS subject to the alternative treatment standards of 40 CFR Pact 268 45 

D RESTRICTED WASTE CAN BE LAND DISPOSED WITHOUT FURTHER TREATMENT 
I have determined that this waste meets all applicable treatment standards set forth in 40 CFR Part268 Subpart 0 and all applicable prohibition Levels set forth In 

Section 268 32 or RCRA Section 3004(d) and therefore can be land disposed wtthout further treatment A copy of all apptcable treatment standards and smfied 
treatment methods is maintained at the treatment storage and disposal facility named above I cectify under penalty of taw that I have personally examined and am 
lamiftar with the waste through analysis and testing or through knowledge of the waste to support this certification that the waste complies with the treatment Standards 
specified in 40 CFR Part 268 Subpart 0 and all applicable prohibitions set forth in 40 CFR 268 32 or RCRA section W ( d )  I belleve that the informatmn 1 SU? Is 
true accurate and complete I am aware that there are slgnificant penalties for submitting false certificallon including the possibility of a fine and t m p n m e n t  

E WASTE IS NOT CURRENTLY SUBJECT TO PART 268 RESTRICTIONS 
This waste is a newly Identified waste that is not currently subject to any 40 CFR 268 restnctions 

I 

I 
1 

I 
i sociated documents is complete and amrate to the best of my knowledge and informatm - 1 

0 a t e ~ - 7 4  9-7 



LAND DISPOSAL NOTIFICATION AND CERTIFICATION FORM - REVERSE SIDE 
SOLVENT AND CALIFORNIA LIST TREATMENT STANDARDS 

/ 

I f  the waste ldentified on the other side of this form is descnbed by any of the followng US €PA hazardous waste codes Foot F002 F003 FFoo4 FO&j and all solvent 
conslituenb will not be monitored by the treater andlor this hazardous waste slsubled to any prohibitlons idenlfied as California Lis1 reslnctons (40 CFR 268 
a d o r  RCRA Section 3004(d)) then each constituent MUST be idenlfied below by check~ng the appmpnate box and this page must accompany the &imnt 
with the opposite side of this form If the waste code F039 descnbes th~s waste then the corresponding list of constituenls must be attached If  0001 
0043 require treatment lo 268 48 standards then the underlying hazardous conslituent(s) must also be attached 

or oo,z 

SOLVENT WASTE TREATMENT STANDAROS 

Treatment Standard1 Fool through F005 spent solvent Fool through F005 spent solvent 
constituents and their assmated / constituents and their associated 
US EPA hazardous waste code(s) Wastewaters Nonwastewaters US EPA hazardous waste code(s) Wastewaters Nonwastewaten 

Treatment Standard' 

Acetone (F003) 0 28 160 Methylene chlonde (F001 F002) I 0 089 30 

~ 

n Butyl alcohol (F003) 

Carbon disulfide (F005) 

Carbon tetrachlonde (F001) 

Chlorobenzene (F002) 

0 Cresol (F004) 

I Benzene (F005) 

5 6  2 6  Methyl isobutyl ketone (F003) 0 14 33 

3 8  4 8 TCLP Nitrobenzene (FOO4) 0068 14 

0 057 6 0  2 Nitropropane (F005) [(WEJOX or JNClN 
CHOXD) lolbwed by 

0 057 6 0  CARBN] OR tNClN 

0 11 5 6  Pyndine (F005) 0 014 16 

I 0 14 I 10 I I Methylethyl ketone (F005) 1 028 1 36 

Cresols (m and p isomers) (FOO4) 

Cyclohexanone (F003) 

o Dichlorobenzene (F002) 

2-Ethoxyethanol (F005) 
(also called ethylene glycol 
monethyl ether) 

Ethyl acetate (F003) 

0 77 5 6  x Tetrachloroethylene (F001 F002) 0 056 6 0  

0 36 0 75 TCLP Toluene (F005) 008 10 

0 088 6 0  x 1 1 1 Trichloroethane (F001 F002) 0 054 6 0  

INCIN or BIODG 1 1 2 Tnchloroethane (F002) 0 054 6 0  

1 1 2 Tnchloro 0 057 30 
1 2 2 Influoroethane (F002) 

INCIN 

I 0 34 33 

~ 

Ethyl ether (F003) 

lsobutanol (F005) 

Methanol (F003) 

I Ethyl benzene (F003) I 0057 I 10 I X I Tnchloroetbylene(F001 F002) I 0054 6 0  

0 12 160 Tnchloromonofluoromethane (F002) 0 02 30 

5 6  1 70 Xylenes (F003) 0 32 30 
(sum of o p and m isomers) 

5 6  0 75 TCLP 

~~~~ ~~ ~ 

bquid or nonliquid wastes containing 
Halogenated Organic Compounds listed in 
40 CFR 268 Appendix 111 

Liquid wastes containing PolyChlonnated 
Biphenyls (PCBs) 

CALIFORNIA LIST TREATMENT STANDARDS - 40 CFR 268 32.40 CFR 268 42 and RCRA Section 3004(d) 
A waste must first be designated as a US EPA Hazardous waste before the waste can be sub@ to the California List restnctions 

I I Treatment Standard Restricted waste descnption Prohibilion 
~~~ ~ ~ ~~ ~~~~ 

Liquid wastes Greater than or equal to 1 OOO mgh 
Nonliquid wastes Greater than or equal lo 

1 OOo mg/kg 

40 CFR 268 42(a)(2) - INCIN or FSUBS 

Greater than or equal to 50 ppm 40 CFR 268 42(a)(l) - INCIN or FSUBS 
Also see 40 CFR 761 60 and 70 

Liquid wastes containing Metals 

Hg Pb or Se must also be evaluated II not 
charactenstically hazardous for that metal 

Note Hazardous wastes containing As Cd Cr 

I 
One or more 01 the following metals (or elements) 

following 

Nickel and/or compounds as Ni 134 mg/l 
Thallium and/or compounds as Th 130 mgh 

at a greater than Or qua' lo Ihe 
RCRA Section 3004(d) 

I I I I 

CWM 2005A112/94) For the definition of 'liquid refer to Method 9095 the Paint Filter Liquids Test from EPA manual SW 846 

SUBCATEGORY REFERENCE 
OOOl 
A Ignitable charactenstic wastes except lor the 40 CFR 261 21(a)( 1) High TOC subcategory that are managed in non CWAfnon CWAequivalenVnon Class I SDWA systems 
6 !gnrlable charactenstic wastes except lor the 4 0  CFR 261 21(a)( 1) High TOC subcaiegory lhat are managed in CWA CWA equivaknl or Ciass I SDWA systems 
C High TOC tgnitable charactenstic lquids subcategory based on 40 CFR 261 21(a)(l) Greater lhan or equal to 1O?k total organic carbon 
Do02 
0 Corrosive characteristic wastes that are managed in non CWAfnon CWA equivalentlnon Class I SDWA systems 
E Corrosive characteristic wastes that are managed in CWA CWA equivalent or Class I SDWA systems 

1990 Chemtcal Waste Management Inc 12194 Form CWM 2005 A 
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Tal 
Sample 
Number 

DBOOO 12RM 

DBOOO 13RM 

Media 

DBOOO 15RM 

4. 

)BO003 8RM 

Results 

: A3-1 
Sample 
Date 

8/26/96 

91 1 0196 

i/28/97 

T3fT4 spent GAC 
from System 1 (worst 
case) - from drum 
D87 122 

r3lT4 spent GAC 
tom System 1 (worst 
:ase) - from drum 
187122 

;urnmary Resul 
Analyses 

8,200 ppm PCE (E) 
2,300 ppm TCE 
280 ppm 1,2-Dichloropropane 
270 ppm Benzene 
190 ppm Toluene 
170 ppm Carbon tetrachloride 
120 ppm I,],]-Trichloroethane 
78 ppm Chloroform 
70 ppm Xylene (total) 
43 ppm ethylbenzene (J) 
38 ppm 4-Methyl-2-Pentanone 
16 ppm styrene (J) 

Sample was re-run because o f  the " E  flag on 
PCE (sample DBOOO ISM-DL)  
7,400 ppm PCE 
2,100 ppm TCE 
240 ppm I ,2-DichIoropropane(J) 
250 ppm Benzene 
180 ppm Toluene(J) 
I60 pprn Carbon tetrachloride(J) 
120 ppm I,l,l-Tnchloroethane(J) 
76 ppm Chloroform(J) 
52 pprn Xylene (total) 
56 ppm ethylbenzene (J) 

0 945 mgkg sulfur 

41 3 mgkg mercury 

lsotoplcs 
0 20+1-0 066 PCdg U-238 (MDA 0 04 I )  
0 013+1-0 013 PCdg U-235 (MDA 0 050) 
0 037+/-0 032 PCdg U-233034 (MDA 0 041) 
0 002+1-0 003 PCdg Pu-238 (MDA 0 006) 
0 013+/-0 005 PCdg P~-239/240 (MDA 0 005) 

' 

0 004+/-0 004 pCdg Am-241 (MDA 0 004) 
-0 004+1-0 007 pCi/g Th-232 (MDA 0 027) 
0 025+/-0 028 PCdg Th-228 (MDA 0 05 1) 

Full suiteTCLP 
(+CU, Zn), 
+reactive sulfide 
and cyanide 

VOA Screen 

btal sulhr 
-otal Metals 
sotoplcs 

Tl3iT4 spent GAC 
from System 1 (worst 
case) - from drum 
D87 122 

0 45 mgll PCE 
0 55 mgA TCE - Hazardous 
2 0 mgll2-Butanone (methyl- ethyl-ketone) 
0 14 mgll Benzene 
0 052 mg/l Carbon tetrachloride 
0 12 mgll Chloroform 
0 7 mgA Pyridine (E) (probable UTS) 
0 304 mgll Barium 
0 617 mg/l mercury-Hazardous 
0 239 mg/l Zinc 
0 2 m a g  - Reactive Cyanide 

Comments 

Hazardous fo 
TCE and 
mercury 
DBOOO 13RM 
is the QC trip 
blank 

Process 
knowledge 
indicates that 
would be the 
highest VOA 
concentration 
GAC 



Sample 
Number 

FT2060 1 RG 

FT20604RG 

DB0039RM 

Sample 
Date 

12/05/96 

0 1/28/97 

5/28/97 

Analyses 

~~ ~- 

Total VOAs, total 
metals, isotopics 

Reactive sulfide 
and cyanide, pH, 
TCLP VOAs, 
TCLP metals 

Total sulfur 

Media 

GAC from CWTF 

SAC from CWTF 

3AC from CWTF 

Results 

VOAS 
12 ppm PCE 
0 830 ppm TCE 
0 39 ppm Toluene(J) 
0 33 ppm i,i,l-Trichloroethane(J) 
1 1 ppm Xylene (total) 
0 3 1 ppm ethylbenzene (J) 
0 19 ppm 4-methyl-2-pentanone (J) 
significant metal detections 
5 1,348 4 ppm copper 
lsotoplcs 
9 88+/-0 36 pCl/g U-238 (MDA 0 01) 
0 240+/-0 032 pCi/g U-235 (MDA 0 01 1) 
7 21+/-0 27 PCdg U-2331234 (MDA 0 03) 
0 376+/-0 034 PCdg P~-239/240  (MDA 0 016) 
0 382+/-0 050 pCi/g Am-24 I (MDA 0 028) 

~~ 

4 8 m a g  reactive cyanide 
8 0 m a g  reactive sulfide 
76pH 
TCLP VOAs = all non detects 
TCLP metals 
0 0033 mg/L mercury 

7 7 m a g  sulfur 

Commen ts 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO 

I 

,-,ab Name QUANTERRA MO Contract 262 - 0 1 
I D0Q0012RM 

I 

Lab Code ITMO Case No V93301 SDG No S1235 

Matrix (soil/water) WATER Lab Sample ID 11933-001 

Sample wt/vol 5 0 0  (g/mL) ML Lab File ID F6663 

Leve 1 (low/med) LOW Date Received 08/26/96 

% IJloisture no; dec Date Analyzed 09/10/96 

Column (pack/cap) CAP Dilution Factor 10 

CONCENTRATION UNITS 
CAS NO COMPOUND (ug/L or ug/Kg) UG/L Q 

75-01-4- 
75-35-4- 
67-66-3- 
107-06-2 
78-93-3 - 
56-23-5- 
79-01-6- 
71-43-2- 
127-18-4 
108-90-7 

-Vinyl Chloride 
-1,l-Dichloroethene 
-Chloroform 
41.2-Dichloroethane 
-2-Butanone 
-Carbon Tetrachloride 
-Trichloroethene 
-Benzene 
-Tetrachloroethene 
-Chlorobenzene 

100 
50 

120 
50 

2000 
52 

550 
14 0 
450 
50 

U 
U 

U 

U 

FORM I VOA 1/87 Rev 



1D EPA SAMPLE NO 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 1 I 

262-01 I DB00012RM 1 Lab Nane OUANTERRA, MO Contract 

Lab Code Case No SAS No SDG No S1233 

Ma  trlx (soil/water) TCLP Lab Sample ID 11933-001 

SPmple wt/vol 100 (g/ml) ML Lab File ID 

Leve 1 (low/med) LOW Date Sampled 08-26- 96 

% Moisture not dec dec Date Extracted 09-12-96 

Extraction (SepF/Cont/Sonc) SEPF Date Analyzed 09-13-96 

GPC Cleanup (Y/N) N PH Dilution Factor 1 

CAS NO Compound 
CONCENTRATION UNITS 
( w / L  or ug/Kg) UG/L 0 

U Concentration of analyte is less than the value given 

FORM r PEST 

000006 



1D 
HERBICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name 0UANTERRA.MO Contract 262 01 

EPA SAMPLE NO. 

DBOOO 12 RM 

Lab Code -0 Case No SAS No SDG No S1232 

Matrix (sorl/water) TCLP Lab Sample ID 119 3 3-00 1 

Sample wt/vol - 00 (g/ml) ml Lab File ID 

Level (low/med) LOW Date Sampled 08-26-96 

% Moisture not doc dec Date Extracted 09-16-96 - 
Extraction (SepT/Cont/Sonc/Shak) SEPF Date Analyzed 09-18-96 

GPC Cleanup ( Y / N )  N PH - Dilution Factor 1 

CAS NO :ompound - CONCENTRATION UNITS- 
(ug/L or ug/L ) uu/L Q 

U ConcentratLon of analyte is less than the value given 

FORM I HERB 1/87 Rev I 



FM NO, 303 966 3400 
clumlnm SEP-27-96 FRI 10:46 BLDG 881 Roon 212 

u w x t f n o  a8:m ma14 298 8757 

Contract a 262-02 

EPA SAMPLE NO 

DB00012RM I.. 
Caee No . S93301 SA3 No., SDG N 0 . t  61239 Lab W e :  ITMO 

Matrix8 (soxl/water) WATER Inb Sample ID 13933-003. 

Sample wt/vol- 200 0 (g/mL) m Lab File ID: DO306  

Level t (low/med) LOW Pate Rscaxvedr 0%/26/9G 

Moisture decanted i (Ym) Date Extracted: 09/19/96 

Concantrated Extract: Volume I 1000 (-1 Date - p e d  0 9 / 2 0 / 9 6  
1 

110-86-1-- 
106-46-7-- 
95-48-7--- 
106-44-5-- 
67-72-1"s- 

87-60-3--- 

95-95-4- - -  
121-14-2-- 
118-74-I-- 
87-86 -5 - - -  

9a-95-3- - -  

700 
SO 
SO 
so 
so 
90 
50 
50 
50 
50 
50 

250 - I I 

1.0 

R 
P 

E 
U 
U 
U 
u 
U 
U 
U 
U 
U 
W 
U 
Lu_ 

FORM I SV-l 
I 



SEP-27-96 FRI 10'47 BLDG 881 ROOtl 212 FAX NO, 303 966 3400 P. 03 
U U t I ~ / O U  VWiPO v u 4  XYU &CY7 9- uoor/oos 

Lab Name: QoAmTERRA MO Contmot; 262-02 

Gab Code; I m O  Case No.: 893301 SA3 No N O . :  81230 

Lab Sample ID: 11933-0010L 

Lab File ID Ira139 

Date Received: 08/26/96 

% MoiStUrCr docranted : (P/W) Date Extracted: 09/19/96 

Concentrated =tract Volunler 1000 (-1 Date Analyzed 09/22/96 

Inject ion Volume; 2.0(uL) Dilution Faator: 

110-86-1-- 
106-4 6- 7- - 
95-48-7--- 
106-44-5-- 
67-72-1--- 
9a-95-3- - -  
87-68-3..-- 
88-06-2- - -  
9s-95-4--- 
121-14 -2 - - 
128- 74-1-- 

-pYrldlm 
-1,4-blchl~rvbenzene 
-2-~ethylphcnol 
-4-Meth lphenol 
-Rexach T oroethane 
-mtrobenaene 
-Hexauhlorobutadiene 
-2,~,6-TriOhlorophmol 
-2,4,5 -Trichlorophenol . 

-2,4-Dinitrotoluene- 
-€iewaUOrobenzene 
-Pentachlorophenol 

- _ _ c  

63 0 
a00 
200 
200 
200 
200 
200 
a00 
200 

200 
1000 

a 00 

D 
U 
U 
U 
U 
U 
I? 
U 
U 
U 
U 
U 

I I 1- 

FORM I Sv-2 3 / p  ' 



U S EPA - CLP 
.1 EPA SAMPLE NO 
.L 

INORGANIC ANALYSES DATA SHEET 

DB00012RM 
Jab Name QUANTERRA MO Contract 262 01 - 

Case No SAS No SDG No S1231 .ab Code ITMO - 

,eve1 (low/med) LOW 

tatrix (soil/water) WATER Lab Sample ID P11933-001 

Date Received 08/26/96 - 

7440-38-2 
744 0 - 3 9 - 3 
7440-43-9 
7440-47-3 

0 0  Solids - 
Concentration Units (ug/L or mg/kg dry weight) 

64 1 T 
304 

Arsenic - 
Cadmium- 3 3 T  
Barium- 

Chromium 2 9 1  
7 2 1  7440-50-8 

7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 
7440-66-6 

- 
Copper - 
Lead 
Mercury 
Selenium - 
Zinc 
Silver - 

43 6 
617 

52 6 
4 0 1 .  
239 

1 

f 

- 

UG/L - 

ICAS No I Analyte (Concentration I ( Q M 

P 
P- 
P- 
P- 
P- 
p- 
CTi 
P 
P- 
P- - 

- 

- 

I I 
I I 

I I 

I I - I- I I 

I- - 

olor Before 

olor After 

omments 

Clarity Before 

Clarity After 

Texture 

Art if acts 

FORM I - IN 
TCLP 



YVAnLonnn 

. -  
ReportDato: OQQWQ5 

I ClIeht IO Quant8m ID Ana Un Oet h t  Dil 
DB00012RM 11933401 Reacdve SuMde 09/04/M e 2 2  mgtl(g 22.2 I 

QCBLKllf571 ReactmSulfide 09/04/96 4 4 4  mglkg 444 1 
QCLC6111571 React~ve Sutfide 09104196 96 %Recovery 444 1 

DB61)012RM 11033-001 Reactrfe Cyanide 09/03/96 0 20 rn- 010 1 
QCBM111378 Reacbve Cyanide 09/03/98 coo0 mgkg 010 1 - QCLCSll1378 R e a m  Cyanlde 09103/98 18 96Recovety 010 1 

- - 
- 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name QUANTERRA MO Contract 262-01 

EPA SAMPLE NO 

I '  DBO 0 0 13RM 

Lab Code ITMO Case No V93302 SDG No S1236 

Matrix (soil/water) WATER Lab Sample ID 11933-002 

Sam2le wt/vol 5 00 (g/mL) ML Lab File ID F661-6 

Level (low/med) LOW Date Received 08/26/96 

% Moisture not dec Date Analyzed 09/08/96 

Column (pack/cap) CAP Dilution Factor 1 0 

CONCENTRATION UNITS 
CAS NO COMPOUND (ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 
74-83-9--------- Bromomethane 
75-01-4--------- Vinyl Chloride 
75-00-3--------- Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1- 
75-15-0- 
75-35-4- 
75-34-3- 
156-60-5 

-Ace tone 
-Carbon Disulfide 
-1,l-Dichloroethene 
-1,l-Dichloroethane 
-trans-1,2-Dichloroethene 

~~ ~ 

78-93-3--------- 2-Butanone 
71-55-6--------- l,l,l-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4--------- Bromodichloromethane 
78-87-5--------- l82-Dich1oropropane 
10061-01-5------ cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5--------- 1,182-Trichloroethane 
71-43-2---------Benzene 
110-75-8--------2-Chloroethyl Vinyl Ether 
10061-02-6------ trans-1,3-Dichloropropene 
75-25-2--------- Bromoform 
108-10-1-------- 4-Methyl-2-Pentanone 
591-78-6-------- 2-Hexanone 
~27-38-4--------Tetrachloroethene 
79-34-5--------- 1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5-------- Styrene 
1330-20-7------- Xylene (total) 

FORM I VOA 

10 
10 
10 
10 
5 

100 
5 
5 
5 
5 
5 
5 

100 
5 
5 
50 

5 
5 
5 
5 
5 
5 
5 
10 
5 
5 

50 
50 
5 
5 
5 
5 
5 
5 
5 

Q 
~ 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1/8 Rev 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO 

Lab Name E G &G , Rocky Flats Con t r a c t 

Lab Code GLAB Case No SAS No SDG No 

Matrix (8oil/water) SOIL Lab Sample ID DB00015RM 

sample wt/vol 4 000 (g/mL) G Lab File ID SEP1002 

Leve 1 ( low/med 1 MED Date Received 09/10/96 

% Moisture not  dec 0 Date Analyzed 09/10/96 

GC Column D E W  ID 32 (mm) Dilution Factor 12,500 

CONCENTRATION UNITS 
CAS NO COMPOUND 

-Chloromethane - 
c 

-Bromomethane 
-Vinyl Chloride- 
-Chloroethane 
-Methylene Chloride 
-Acetone 
-Carbon Dieulfide 
-1,l-Dichloroethene 
-l,l-Dichloroethane- 
-1,2-Dichloroethene (total) 

-- - - 
-- 

67-66-3- 
107-06-2- 
78-93-3 - 
71-55-6- 
56-23-5- 
75-27-4- 
78-87-5- 

10061-01-5- 
79-01-6- 
124-48-1- 
79-00-5- 

- - -Chloroform 

--2-Butanone 
--l,l,l-Trichloroethane 
--Carbon Tetrachloride 
--Bromodichlorornethae 

--cie-1,3-Dichloro~ro~ene 

--1,2-Dichloroethane - 
-- 

--1,2-Dichloropropane ---- 

~- 
71-43-2-- - - - -  Benzene 

10061-02-6------trans-l,3-D~chloropropene 

Ethylbenzene- - 
100-42-5------Styrene -- 

1330-20-7------ Xylene (total) - 

100-41 -4  - - -  - - -  

MG/KG 
-- 

120 
12 0 
120 
120 
60 

120 
60 
60 
60 
62 
78 
60 
120 
120 
170 
60 
280 
60 

2300 
60 
60 
270 
60 
60 
3 8  
12 0 
8200 
60 
190 

60 
43 
16 
7 0  

- 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

u 

u 

u 
u 

U 
U 

U 

U 

U 

J 

E 

J 
J 



Str-ltS-Yb WCU Y UL CrtNtKHL LHtlUKHlUKY W1 PHx NU dU3 Ybb 43b5 tJ us 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name E G &G , Rocky Flats Contract 

EPA SAMPLE NO 

Lab Code GLAB Case No SAS No SDG No 

Matrix (eoil/water) SOIL Lab Sample ID DB00015RM-DL 

Sample wt /vol 4 0 0 0  (g/mL) G 

Leve 1 ( l o w / m e d  1 MED 

k Moisture not dec 0 

GC Column DBVRX ID 32 (mm) 

Lab File ID SEP1301 

Date Received 09/10/96 

Date Analyzed 09/13/96 

Dilution Factor 25000  

CAS NO 
CONCENTRATION UNITS 

COMPOUND (ug/L or ug/Kg) UG/KG 

74-87-3------ Chloromethane 
74-83-9------Bromomethane 
75-01-4------Vinyl Chloride 
75-00-3------Chloroethane 
75-09-2------ Methylene Chloride 
67-64-1------Acetone 
75-15-0------Carbon Disulfide 
75-35-4 - - - - - -  1,l-Dichloroethene 
75-34-3------l,l-Dichloroethane 

67-66-3------Chloroform 
544-59-2------1,2-Dichloroethene (totall- 

107-06-2 - - - - - - 1.2-Dichloroethane 
78-93-3------2-Butanone 
71-55-6------1.1.1-Trichloroethane 
56-23-5- -----Carbon Tetrachloride 
75-27-4------Bromodichloromethane 
78-87-5------1,2-Dichloropropane 

10061-01-5------ cis-1,3-Dichloropropene 
79-01-6------ Trichloroethene 
124-48-1------ Dibrornochloromethane 
79-00-5------1,lr2-Trlchloroethane 
71-43-2------Benzene 

75-25-2------Bromoform 
108-10-1------4-Methyl-2-Pentanone 
591-78-6------2-Hexaone 
127-18-4------ Tetrachloroethene 

108-88-3------ Toluene 
108-90-7------Chlorobenzene 
100-41-4------Ethylbenzene 
100-42-5------Styrene 
1330-20-7------Xvlene ( total)  

10061-02-6------trans-l,3-Dichloropropene - 

79-34-5------l,lr2,2-Tetrachloroethane - 

250000 
250000 
250000 
250000 
120000 
130000 
120000 
120000 
120000 - 
120000 
66000 
120000 
100000 
120000 
160000 
120000 
240000 
120000 
2100000 
120000 
120000 
240000 
120000 
120000 
250000 
28000 

7400000 
120000 
180000 
120000 
56000 
120000 
65000 

a 

U 
U 
U 
U 
U 

U 
U 
U 
U 

U 

J 

J 

J 
J 

U 

U 

U 
J 

U 
J 
J 
J 
E 

3 

7 

J 
J 

J 



SEP-18-96 WED 9 03 GENERAL LABORATORY 881 FAX NO 303 966 4365 P. 06 

Lab Name E G &G , Rocky Flats Con t rac t I 
, Sample wt/vol 4.000 (g/mL) G Lab F i l e  ID SEPl.303 

Leve 1 ( low/rned)  MED Date Recelved 09/10/96 

2 Moisture not dec 0 Date Analyzed 09/13/96 

'GC Column DBVRX ID - 32  (mm) Dilution F a c t o r -  SO000 

F- ~:: 
U 
U 

U 
U 
U 
U 

U 

J 

J 

J 
J 
J 

J 
U 

U 

U 
U 

U 
U 
U 
U 

u 

U 
U 
U 

J 

J 
-- 

CONCENTRATION UNITS 
COMPOUM) (ug/L or ug/Kg) UG/KG CAS NO 

75-01-4------Vinyl Chloride 
75-00-3------Chloroethane 

I 74-87-3------Chlorornethane 
74-83-9------Bromornethane 

I 
75-1S-O------Carbon Disulfide ! 

I 
I 544-59-2------1,2-Dichloroethene ( t o t a l ) - l  

67-66-3------Chloroforrn ! 
107-06-2------1,2-Dichloroethane I 

- 67-64-1------Acetone 

75-35-4------l,l-DichLoroethene 
75-34-3------1,l-Dichloroethane 

I 78-93-3------2-Butanone 
71-55-6------1,1,1-Trlchloroethane - 

I 
I 
I 10061-01-5------cis-1,3-Dichloropropene I 

56-23-5------Carbon Tetrachloride 
75-27-4------Bromodichloromethane 
78-87-5------1,2-Dichloropropane 

79-01-6------Trichloroethene -1 I 

10361-02-6------trans-l,3-Dichloropropene - I  

i 

I 79-00-5- -----1,l, 2-Trichloroethane I 

71-43-2------Benzene I 

75-25-2------Brornoform 
108-10-1------4-Methyl-2-Pentanoni 
591-78-6------2-Hexanone 
1 3 7  18 - 4  - - - - - - retrachloroct-hene 

L O O - 8 8 - 3 -  --Toluene 

--__- 124-48-1------Dibromochlorornethane 

-- ! 

I 
I 

__ 
__ __--  - _  

I - -  
7 9 - 3 4 - 5 - -  - -  1,1 2 , 2 - r e t r a c ~ l o r ~ e t ~ a n t  

i 
- 0 0 - 4 2  5 - -S tyrene  - - - 1  

- - - - - 
- -  - 08  - 90 - 7 - - - - - -Chloroben~ene  

- 0 0  41-4 - - - - - -E thylbenaer ie  
__ 

I 

1 
- -  

490000 
490000 
4 90000 
490000 
240000 
140000 
240000 
240000 
240000 
24 0000 
76000 

240000 
110000 
120000 
150000 
24 0000 
24 0000 
240000 

2100000 
240000 
240000 
250000 
240000 
24 0000 
c19oooc 
490000 

7 4  OOOOC 
7 4 0 O O C  
18 0 0 0 0 
2 10000 
240000 
240000 
s2ooc 



facsimile 
T R A N S M ITTA L 

to: Nonn Stoner, Kaiser H;u 

re: 

date: June6,1997 
pages- 

fw#: 303-966-3400 
wo 11491 samples redd 5-29-97 

2, indudmg this cover sheet 

Attached please 6nd the sutfur results for samples recenred 5-29-97- Samples were run m 
duphme and the average is reported A hard wpy of the data JS to follow 

(17 

I 



JUN-06-97 1 3  27 FROMISWRI BLDC 2 0 1  ID*2105222021 PACE 2/2 i 
S O U T r n S T  R-ESEARCHrnSTITUTE 

S W L E  ANALYSIS DATA SHEET 

Lab Name Southwest Research Inshtute 

Lab Code SwR[ 

M a t n X  Sohd 

Lab SuIftr 
Sample ID SyStemzI) Rmlt(Udg) 
PRW 4 5 0  

Client: Kmer  Hill 

Date Itece~vexi 05/29/97 

&OJ& N O  01-8359-164 



S" f3Y:RECRA LABNm-CHICAGO 9 6- 3-97 14 40 LABNET-CHJCAGD( 303 966 %oo,# a/ 6 

U S EPA - CLP @ 
1 EPA SAMPLE NO 

INORGANIC ANALYSES DATA SHEET 

- 1  A1780 
Lab Name WESTON-FMT Contract  I-- 
Tlab Code WESEMT Cahcr No SAS No SDG No "A3780- 

Matrix (soil/water) SOIL- Lab Sample ID* 9lUbG343-001 

Level (low/med) LOW- Datc Received 05/29/97 

3 Solids 100 0 

Concentration Units (ug/L or mg/kg dry weight) 

CAS No 

7429 90-5 
7440 -3 6 - 0 
7440-38-2 
7440-39-3 
7440-41 - / 
7440-43 -9 
7440-70-2 
'I4 4 0 -4 7 - 3 
1440-48-4 
7440 -50- 8 
7139-89 -6 
74 39-92-1 
1439 -9s-4 
'143 9 - 3 6 - 5 
743 9- 97 -6 
Y440-02 -0 
1440-09-7 
7782 -49-2 
7440-22-4 
7440-23-5 
7440-28 - 0 
7440 - G2- 2 
7440 6 6 - 6  

Color Before BLACK- - 

Color After GREY 

- 

Analyte 

Alurmnum- 
~n t imony- - 
Arsenic- 
Barium 
Beryl1 ium 
Cadmium 
Calcium 
Chrorni u c  
Coba 1 t- 
Copper- 
Iron 
Le ad- 
Magnesium 
Manganese 
Mercury - 
N i c k e l  
Pot a B s ium 
Se I eni urn- 
S i  lver- 
Sodium- 
'l'hal 1 ium 
Vanad rum- 
Zinc - 
Cyanide- 

-I- 

- 

- 

- -  
ConcentraL ion 

2 9 2  
0 14 
0 20 
1 2  

0 02 
0 03 
24 6 
0 41 
0 08 
19 4 
58 5 
0 32 

- 
- 

- 
- 
178 
3 a4 

- -  

0 89 
451 

0 12 
e a  

-- 
- 0.22 

L O  

- 

- -  Clarity ReLoie 

ClarlLy A f t e r  

- -  
Q 

MG/KG 

..- 

'1 exture COWL: 

ArtiLacts - 

FORM T - IN ILM03 0 

b 



Thermo NDtech 

QC RESULTS 

I 
SDG 2042 

Uork otder N705081 I I a i e o t  p s m  n m  
Contract xIIzP4141Eh3 

I I Receivad Date 05/29/97 Watrix SOLID 

Lab 
Semis ID 

BL?U?I( 

2042-003 

mcl ide W A  R e m l t s  - units Amount Maeq - 

Amuiciun 241 0 O U  t 0 009 pCi/bmpl 

Plutonium 138 0 i 0 007 pCi/Gmpl 
Plutonium 239/240 0 002 f 0 002 pCi/Smpl 

U r d m  2331234 0 f 0 012 pCi/Smpl 
Uranium 235 0 f 0 015 pCi/Slapl 

h a i u r p  238 0 f 0 0x2 pci/Smp1 

us 
2042-002 Americium 241 

PlUtOniU 238 

Plutonium 2391240 

Uranium 233/234 

Uranium 235 

Uranium 238 

Samle ID Nuclide 

2042-004 Americium 241 

Plutonium 238 

Plutonium 239/240 

Ural'llWa 233/234 

Uranium 235 

U r d u m  238 

0 95 f 0 080 pCi/Siupl 0 902 

l o t 0 0 8 6  pCi/Smpl 1 02 

1 0 t 0 086 pCi/Smpl 0 926 

4 a i o  49 pc~/snpi 4 86 

3 9 i 0 4 2  pci/s.rpl 3 73 

I 6  f 0 47 pci/smpl 4 83 

Reaulta i 10 E 
0 006 i 0 004 0 005 

0 003 : 0 005 0 008 

0 035 : 0 0 0 8  0 005 

0 039 f 0 034 0 043 

0 014 f 0 014 0 052 

0 17 t 0 066 0 043 

sveluacloa 

0 008 

0 015 4- 

0 0 1 1  <MIA 

O M 7  cHDA 
0 057 .SDA 

0 0 4 7  CMDA 

0 019 1052 recovery 
o 020 901 recovery 
0 012 l O 8 I  recovery 

0 22 9 9 t  rec0vary 
0 OS1 105% recovery 
0 2 1  952 r e c w e r y  

(IR1aIHAtS 

Sample ID Rcsulta i 20 e 
2042-001 0 004 f 0 004 0 004 

o 002 t o a03 o 006 

0 013 * 0 005 0 00s 

0 037 f 0 032 0 041 

0 013 i 0 013 0 050 

0 20 i 0 066 0 041 

30 

(Tot) Eva1 
40 171 satis 

Satf8 

92 59 unsat  

satts 

s r t te  

16 77 satis 

I Certified by / I 
V Report Date 06/13/97 

Page 2 I 



Thermo NUtech 

ANALYSIS RESULTS 

I 
sw 2062 

Uoxk Ordar WlO5081 

Recelvsd Date 05/29/97 

Client KAISER R I L L  

Contract I(A22414lBA3 n 
PhtrixYWZCR- G A L  +&/lg 

Client 

Sample ID 

DB00038RM 

Lab 
6 - l ~  ID Collected Analyzed Nucllde 

2042-001 os /aem o6/0~ /91  

06/12/91 

06/U/97 

06/18/97 

06/18/97 

06/18/97 

06/03/97 

06/03/97 

06/03/97 

Am 241 

PU 238 

Pu 239/240 

Th 232 

Th 230 

~h 220 

U 2331234 

0 235 

U 238 

R e s u l t s  f 2r 

0 004 i 0 004 

0 002 f 0 003 

0 013 f 0 005 

-0 004 t 0 007 

U 
0 025 t 0 028 

0 037 f 0 032 

0 O U  f 0 013 

0 20 0 066 

0 004 

0 006 

0 005 
0 027 

0 043 

0 052 

0 041 

0 050 

0 0 4 1  

I Certiflcd by 
Report Date 06/19/97 

Page I 



GENERAL L-TORY 88 1 FM No, 303 966 4365 r. UJ 
P. 03 JAN-20-97 MON 8' 02 

* . a  V I  8 m b  *.D X 

U.9. EPA - CLP 
1 

TNORGANIC ANALYST8 DATA 8 m T  

Lab Name: ROCKY FLAT8 ANALYTICAL Contract. 

Gab M e *  B559 Case No 8As No 97L SDG NO - L0236A 

% Solids 0 0  

Concentration mite (ug/L or mg/kg dry weight) MO/KG 

I- I 
Concentration C 

-- 
8 7  
1.6  F 

0.50 IT P 

Color Before. BROWN 

Color Mter- BROWN 

Ccxments z 

Clarity Before: CIDWIl'Y Texture COURSE 

Clarity After CItOuDY Artifacts YES 

FORM I - m 3/90 



&ab Name: E.G M., Rouky Flata Contract : 

1200. 

1200. 
3.200. 

600. 
720 
600. 
6Q0 
600 
620 

iaoo.  

600. 
600.  
540 - 
330. 

600 .  
600 e 

600. 
830. 
600.  
600 - 
600 
600. 
600 
190. 

1200. 

600 
390. 
600. 

GOD. 
2.100. 

600 b 

iaooa. 

n a -  

_,I . -  

R 
_L 

I 
I 
1 
I 
I 
lir 
I r 
T 
f 
J 
J 
34 
J 

3 
1 
I 
J 

J 
P 
U 
0 
U 

U 

U 

W 

U 

J 

J 

J 

c__ 

.- 

I 



P, 07 
P, 07 
P. 08 f 

? 
I 

... 



i 

CobrARar 

Tex e 

I 

P I  



U S EPA - CLP 
EPA SAMPLE NO 

1 

I LO2361 I INORGANIC ANA~YSIS DATA smm 
Lab Name ROCKY FLATS ANALYTICAL Con t rac t 

Lab Code BS59 Case No. SAS No : 97L SDG NO LO236 

Matrix (soil/water) SOIL Lab Sample ID FT20601RG 

Date Received. 12/05/96 Level (low/med) LOW 

% Solids 0 0  

Concentration Units (ug/L or mg/kg dry weight) MG/KG 

I Color Before- N/A 

Color After N/A 

Conunen t s 

Clarity Before N/A 

Clarlty After- N/A 

Texture N/A 

Artifacts N/A 

FORM I - IN 3/90 

OOOOOG' 



Jfi!\I -22-97 WED 13 59 GENERAL LABORATORY 881 FAX NO. 303 986 4365 P, 16 

General Lab, Bulldlng 881 h b  NUmbeC 97L0236 Report Date: 4122/97 
Sarhpte Date 1ZQ5196 

RADIOCHEMISTRY REPORT 
ISOTOPIC ANALYSIS RESULTS BY ALPHA SPECTROMMRY 



JAN-22-97 WED 13 58 GENERAL LABORATORY 881 FAXNO. 303966 4365 

SAMPLEID . ,  . 1 URANIUM 235 (pCUg) I BATCH # I 

FT20601RG I 0240fO032 (MOA00111 18097-002 

General Lab, Bullding 881 Lab Number 97L0236 

h . . .  
SAMPLE ID 1 . ' URANIU'M 233i234 (pCUg) ' ' BATCH # 
FT20601 RG 7 21 f 027 (MOA0 03) 13097-002 

R 0 6 0 1 R G  D 596i022 (MDAO03) 2 13097-002 
J 

RADIOCHEMISTRY REPORT 
ISOTOPfC ANALYSIS RESULTS BY ALPHA SPECTROMETRY 

f. i5 

Report Date 1/22/97 
Sample Date 1UOS196 

SAMPLE ID " URANWM 238 (pCdg) I '  BATCH 8 
Fr20601 RG 9 8 8 k 0 3 6  (MDAO01) IS097402 1 1  FTZ0601RG D 18097-002 

I FT20601RG D I o 231 * o 030 ~MDA o oioj I 18097-002 
I 



kRX No. 303 966 3400 
TO 8663408 

P. 04 
P 46/52 

General Inorganl cs 

9 7 a 2 4 z  
C'l lent Nante- KaiswH111 
Client ID: FT20604 RG 

Recelved: 29 JAN 97 
Lab ID 
Authorized; k t r l x  SorL 29 JAN 97 Prepared; S86 Below Analyzed; See %low 

(353519-0001-SA 
Sampled: 28 JM 97 

Prepared Anal zed 
Date o d e  

Re orting Anal 
Parameter Result Units elmit N * % Y  
Q & M . & + ~ , , & - - ~ " - L ~ . - - -  
Sulflde, Reactive 8 0  d k g  5.0 9030 04 FEB 97 10 FEB 97 

Approved By* 



bk8-13-9i THU 8:59 BLDG 881 ROOH 212 
FEB 12'97 15-15  FR 

FAX NO8 303 866 3400 
TO 3683400 

General Inorganlcs 

Cl lent Mme: Kafsw-Hill 
Client ID: ~ 2 0 8 0 4  RG 
Matrix' SOX L Sampled* 28 JAN 97 Receluedr 29 JAN 97 

Analyzed See Below AVthOcfzed: 29 JP& 97 Prepared' See Below 

Lab IO: 0535L9-0003-5A 

Re rtlng Anal tIc41 hpared  Date Anal o x e  zed 
Par= 21 er Resutt unrts Emrt !%$hod 

PN 7 4  uni ta  0.10 IS081 NA 06 FEB 97 

HD = Nut detected 
NA = Not appl Icab'l e 
U ~ W I ' L P ~  By: Mark Porter 

, 



I-Ctl-IJ-YI IHU d 58 KLDG 881 ROOH 212 
FEB 12'97 15 L4 Fi? 

FAX NO, 303 966 3400 P. 02 
TO 96SJ400 P. 44/52 

VCA/TCt.P-Analysls b SI846 8246B-Regul ated 
7CLP teachate 

Method 82408 97M2+2- 

Ilraeyred* 10 FEB 97 

C1 I w t  Natoe; K&%r-Hi11 
C l ie r t  IO: FT2b604 RG 
Lab 10 05351194081-SA Sa led: et3 3 97 Leached 30 J 97 We ared: 30 il# 97 M&rI x MIL Rec?ved: 29 3 97 

Authormid: 29 JAN 97 
8l 

2-8uJdnone 
Carbcn tstrachlorlde 
Ch7o.t obenzene 
Chl okofoila 
I ,Z-Oichlorsethane 
1.1-Dic loroethene 
Trl ch? ometh ne 
VI oyl chl orde 
Sur cosate 

1 ,Z-Dlchloroethane-d4 
4-Broinofl uombenzene 
To1 ucne -d3 

Tetroch B oroethene 

ND - Nut dbt&Ct&d 
NA k t  applicable 
Rsp-rte,d By- Steven Frahcis 

Re ortlng 
Result Units Prmrt 

94 % 
102 x 
102 x 

6-56 

0 . S  
200 
100 

6 0  
0 50 
0.70 
0 70 
0 50 
0 20 

AppWVsd By, Audr 8y Carnell 



bttj-13-87 LHU 8'58 BLDG 881 ROOM 212 
FEB 12'97 15:15 FR 

FAX NO, 303 966 3400 
TO €36684043 

P. 03 
P,  45/52 

Metals 
TCLP Leachate 

97L0m2- 
C1 I en2 Mane t Kat ser-Hill 
Client ID, FRO604 KG 
tab ID- 053519-WM-SA s;un led; 28 JAN 97 Leached: 06 FEf3 97 
Matrtx san Rece!ved: 29 JAN 97 Pre amde See Below 

Amyyzed: See Below Authorized: 25 3M 97 

Re ortlng Anal ?ca\ Prepared Anal zed 
Paras3ter Rosult Urrfts eimit Me P hod Date o d e  

MI = Not detected 
NA = Not appl iesbla 

Repclcted By. Doug 6omer 

6.0 
100 

l 0  
5.0 
6 0  
0 0010 
1 0  
5.0 

CLP 
CLP 
CLP 
CLP 
tu, 
CLP 
CLP 
CLQ 

Approved By; Jamie Mickhaa 
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Rocky Mountain RMRS Remediation Services, L L C  

lNTEROFFICE 
MEMORANDUM 

DATE February 20,1997 

TO M K Pepping, Operations, 78938, X3075 

FROM \' R Cinllo, Water Treatment and Management, T891 B X5876 

EATION OF SPENT GRANULAR ACTIVATED CARRON AND [ON - JRC-006-97 
Action Ensure proper charactenzation 

I 

Recently five drums of Ion Exchange (IX) resin and 20 drums of Granular Activated Carbon (QAC) were 
generated under the treatment actrvities at the Building 891 treatment facility A review of these wastes is 
necessary to ensure proper charactenzation, handling, storage and disposal Both standard analysis and 
TCLP sampling were performed for anticipated constituents 

Sa ples were taken for radioactive constituents on both the Ion exchange and granular activated carbon 
Thrcarbon exhibited low levels of radioactwe elements above "background" levels and qualifies as a low 
level waste per radiological engineering wntten guidance The ion exchange resin IS designed to remove 
uranium contamination whch was confirmed WIUI sample results of -500 pcdg total uranium Thls waste 
also qualifies as a low kvel waste 

I 

Both the 101-1 exchange resin and the granular activated carbon were used to treat F-llsted , contained-in 
wastes Therefore, the carbon and IX resin would also be considered hazardous waste unlws a 
reasonable argument could be presented that all ot the F listed constituents had been removed prior to 
contact with the IX treatment media In this case, this type of positive proof can not be established and 
the wastes will therefore remain listed hazardous wastes 

I 
The results that were received on the ion exchange rosin indicate that it meets LORs, I e , it is not 
prohibited from land disposal However, the granular actwated carbon analysis indlcatos that the waste 
does not meet the land disposal treatment standard of 6 0 ppm for tetrachloroethenc The result of 24 
ppm tefrachloroethene is well above the standard Therefore, the granular activated carbon IS subject to 
the pcoohrbition on land daposal and will either have to be treated before disposal or handled In an 
alternative fashion (I e , regeneration, incineration etc ) 

PI* feel free to confact me if you have any questions 

JRF slm 
I 
I 

J E Law 
J P Schmuck 
A 11.i Tyson 
RMRS Records 

I 











Sheet1 

T-W-4 Spent GAC Chlorine Calculation from VOA sample DB00015RMDL 
I I I I I 

tot CI conc 8,479 3 
%CI 0 9  

I I I I I I 
I I 

I I I I I I I I 

Page 1 



TlGG 5C AND 5 D  SERlES ADSORBENTS 
MAlElW- SMEW DATA SRET 

NOTE May m r  other activated carbons as listed 

sECTKx.Il 
SUPWERSNAME TIGG CORPORnTlON 
EMERGENCY TELEPHONE 412563-4300 
AODRESS 
CHEMICAL NAME AND SYNONYMS 
FORMU C 

~ 2 " I D o U s ~ S  
CARBON (ACTIVATED CARBON) 

CAS# 7 4 4 0 4 4 4  
%BYWEIGHT 100% 

TLV 

8 x 

P 0 8OX 11661, PfTTSBuMjY PA 15228 
ACTIVATED CAREON 

ORALLD,. >1og/Kg IRAT) 

ACGW N/A 
OSHA N/A 
OTHm N/A 

cAuTloNi WET ACTIVATED CARBON REMOVES OXYGEN moM AIR CAUSING A SMRE "AN) TO WON<ERS 
INSIDE CARBON VESSELS AND ENCLOSED OR CONFINED SPACES BEFORE ENTENNQ SUCH AN 
AND WORK PROCEOVRES FOR UM OXYGEN L M L S  SHOULD BE TAKEN TO ENSURE AMPLE OXYGEN 
AVAILABRJTY. OBSERVlNQ ALL LOCAL. STATE. AND FEDERAL REGuuTloNS 

SECXlON 3 PHYslcN MTA 

VAPOR PRESSURE (rnrnHg) N/A 
VAPORDENSTY R - 1) N/A 
SOLUBNIY M WKER INSOLUBLE 
SPECIFIC GRAVlTY QO - l b  18 21 
PERCENTvoLAiRE VOL ME(%) 0 

504.0 
% K I N G  OENSllY 0 4-03 Q/CC 
APPEAFt9NcE AM) ODOR 

SAMPLING 

BorUtJQPOlNJeF) N/A 

BUCK PARTlCVLATE SOU0 

stxnot4 4 =AM) M P L O S K ) F I ~ ~ ~ ~  MTA 
FLASH POINT 
FLAMMABLE UMrrS 

LEL N/A 
UEL N/A 

MTlNGUISHlNO MEDIA FLOOO WITH WATER IF WATER IS UNAVAILABLE. NITROGEN OR FOAM MAY BE USED TO 
BVWKET THE ADSORBENT BED IF THE MATETUAL IS IN A CLOSED VESSEL, A BOlTOM INLET MAY BE BLOCKED 
TO DEPRIL'E THE RRE OF OXYGEN BUT THE VESSEL SHOULD REk" VENTED FOR RELEASINQ STEAM 
OR OTHER HOT GASES 

400 'C ASTM (DRY VIRGIN STATE) 

SPEW m FIGHTING PROCEDURES m PROTECTWE a o w o  SE~F CONTAINED BREATHING APPARATUS 
IF NECESSARY 

ZONES. COPIOUS VOLUMES OF STEAM MAY BE GENERATED IN THE PROCESS OF D(TINGUISH1NG THE 
HOT ZONES. STEAM GENERATION IS REDUCE0 WEN ROOOINQ OCCURS FROM THE BOTTOM UP AS 
OPPOSED TO A S'WY FROM ASOVE. TliE CAnnCXN ITSELF MAY NOT EM :lElT W W G  W_iiKhlSH ANY 
COMBUSlTBLE MATEWAL IN CONTACT WlTH fT W l l l  AT TEMPERATURES AROUNO 900 'C, CARBON CAN 
REACT WITH FIRE-FIGHTINQ MATERVVS SUCH AS WATER OR CARBON DIOXIDE TO FORM HYDROGEN 

UNUSUAL FIRE AN0 MPtOSlON HAuw)S FLOOOINQ THE VESSEL WlTH WATER WILL W G U S H  ANY HOT 

AND/OR CARBON MONOXIDE WHICH COULD 
REPRESMINQ A COMBUSTIBLE OFF- 

REACH LEVELS HAZAROOUS TO REsplRATtoN OR 

SECllON 5 HEALTH WWUUI DATA 
EFFECT OF OVER EXPOSURE 

A ACUTE 
1 INGESTION 

THE PROOUCT IS NON TOXlC THROUGH INGESTION THE ACUTE O W  LO, (RAT) 1s 

THE ACUTE INHALATION LC, (RAV IS > 64 4 MG/L (NOMINAL CONCENTMTION) FOR 
ACTIVATED CARBON 

' 1w/Kg 
2. lNHAlATlON 

c 

TlGG CORPORATION 
Box 11661 

PITTSBURGH PA 15228 

TELEPHONE (412) 5634300 
TELEX 269312 (RCA) 

C-LE TtGGcoR PlTTSeKlRGH 
FAX 412-!X3-6155 



MATERIAL SAFETY DATA SHEET 

Manufacturer WESTATES CARBON, INC 

2130 Leo Avenue 

h Angela, W f o m  90040-1634 

Product Name ACTIVATED CARBON, CC SERIES, 
XG SERIES, KP SERIES 

MSDS Number+ 100 

CAS Number* CAS 7440-440 

Date Prepared NOVEMBER 28,1993 - 

Phone Number (2 13) 722-7500 
(For Information) 

Emergency Phone Number (800) 659-1771 

~~~~ 

Prepared By* MARGARET JEFFERSON 

Note Blank spaces are not pemttad If any item IS not applicable, 
or no mformation IS available, the space must be markad to 
mdicate that 

~~ 

OTHER LMTS 
RECOMMENDED 

NONE 

COMPONENTS - cbemrnl Name & Common Names 
(’Hazardom Compoamts 1% or greateq c.rcmoeeP, 0 1% or greater) %* 

rTIVATED CARBON 100% 

NON-RAWRM)US INGREDIENTS 

I 100 TOTAL I -  > 

SECTION III - PHYSICAWCHEMICAL CHARACTERISTICS 

OSHA ACGIH 
PEL n v  

2.5 mg/m’ 1.5 mg/m’ 

BOtLINGPOINT m%appluMe SPECIFIC GRAVlTY -0 = 1) 0.25 - 0 60 

VAPOR PRESSURE (mm HG AND TEMPERATURE) tern MELTING POW not applrrrble 

VAPOR D E N S t n  (AIR = 1) not appkable EVAPORATION RATE ( = 1) od app&aMe 

FLASH FQINT AND =HOD USED NIA Auto-Ignition Tcmpenturc > 4 5 K  Flammability L J ~ I J  in LEL 
ANSIlASlU D 3468 Ar 46 by Volume N/A NIA 

UEL 
NIA 



MATERIAL SAFETY DATA SHEET 

I 

STABlLlTY I Stable 0 Unstable 

INCOMPATIBILITY (MATERIAIS TO AVOID) slrong on- 
culmts 

CC SERIES, KG SERIES, KP SERIES 

CONDITIONS TO AVOID 

HAZARDOUS DECOMPOSITION PRODUCTS. Carbon h o u d e  

Contact mtb stmmg oadrzen 

Carbon Monoude 

NFPA Rating* Health 1 Flammability I Reactivity 0 

HAZARDOUS POLYMERIZATION 0 May Occur e Will Not Occur CONDTT?ONS TO AVOID noL applrpbh 

SECTION VI - HEALTa HAZARD DATA 

HMIS Rating* Hcahh I Flammabilily 1 Ructavity 0 Spcfral 0 

PRIMARY ROUTES Xnhalation o Ingestion CARCINOGENLISTEDIN 0 NTP 0 OSSA 0 IARCMomgraph R NotLtrled 

HEALTH HAZARDS LDSO VALUES not available ACUTE not available CHRONIC No effecu from chromc exporurc arc known 

EMERGENCY FIRST A I D  PROCEDURES 

EYE CONTACT 

Seck medical ass~L(dnce for fudhcr frcatment oburvatlon and suppot& if ncceruy 

hm&tdy flush mtb c o p o w  aa~ounts of w t e r  If redness. itclung or a b u m  8emmt1011 develop, have eyes e x d  and treated by 

SKIN CONTACT Wash m a t e d  off tbe ahn mth soap and water If redness, itclung o r  a burnrnp sensabm develop. get medad atImhon 

INHALATION 

INGESTION 

Remove vrtm to fresh mr If cough o r  other respuntory symptoms devdop, c o d  mebcnl personnel 

Give one or two glasses of water to dnnk If gastrotntertmal symptoms develop, c o d t  rnw persoood (Never p v e  nnyth~q by mouth 
to M uncoazuous person) 

SECTION VII CONTROL AND PROTECTIVE MEASURES 

SPlRATORY PROTU3TION (SPECIFY TYPE) Uac MSA-NIOSH approved resplraior for respirable dusts msts and fumes 

PROTECTIVE GLOVES Rubber latex 

EYE PROTECTION Safety glasses with ride shields Contact lenses should not be worn when working wilh carbon 

VENTILATION TO BE USED I Local Exhaust 0 Mechanical (general) 0 Special 0 W e r  (w=W 

OTHER PROTEXHVE CLOTHING AND EQUIPMENT NONE 

HYGIENIC WORK PRACTICES Wash contacted sluo areas after byrdlrng 

SECTION VIII - PRECAUTIONS FOR SAFE HANDLING AND USE/LEAK PROCEDURES I 

STEPS TO BE TAKEN IF MATERIAL IS SPILLED OR RELEASED 
wth most absorbent for dust control and plck up and shovel tnto waste container Use detergent tn s p U  area aner clean up d flush mtb plenty of water 

WASTE DISPOSAL METHODS Dlspose of virgtn (unused) carbon (waste or sflnge) per local reguhhons 

PRECAUTIONS TO BE TAKEN M HANDLING AND STORAGE 

Wear resptratory protechon dumg clean up Sweep up and ~ ~ C O T ~ C  or M m a t e d  

Acuvated carbon can be safely stored LO any normal storage -, but away from &mf 
heat 

"STATES MAKES NO WARRANTIES. GUARANTEE$ OR REPRESENTATIONS OF ANY KIND OR NATURE W H  R&Pmrb ~ S & ' f t ~ D ~ c f  
S DATA EITHER EXPRESSED OR IMPLIED. AND WHETHER ARISING BY LAW OR OTHERWISE, INCLUDING, B U T N I J T 3 l M m m ,  
LIED WARlshKTY OF PERSONAL ZNJURY. PROPERTY OR OTHER DAMAGES OF ANY NATURE WHATSOEVER, ~ ~ s p ~ ~  mm ~ 

? o N S E ~ E " M L O R  COMPENSATORY, DIRECTLY OR INDIRECTLY RESULTING FROM THE PUBLICATION, USEOR REUIWGE"W"tIS DATA*, 

Rev 3 11/28/93 
FORMS2WSDSFORM 9a 



MATERIAL SAFETY DATA SHEET 

RADSORB 

SECTION 1 - IDENTIFICATION 

MANUFACTURERS NAME 
DDRESS 

EMERGENCY PHONE NUMBER 

PHONE NUMBER 
EFFECTIVE DATE 
CHEMICALFAh4IL.Y 

TRADE NAME 
DOT CLASSIFICATION 
DOT HAZARD CLASS 

ENVIRONMENTAL SCIENTIFIC, INC 
5400 SOUTH MIAMI BLVD 
MORRISVIUE. NC 27560 
FOR TRANSPORTATION EMERGENCY 
Call 9 19-94 1-0847 
Ingestion or skm contact call ENVIRONMENTAL 
SCIENTIFIC 9 19/94 1-0847 
919-941-0847 
3-30-94 
Polyacrylate-/polyacrylmde crosslrnked 

RADSORB 
Not apphcable 
Not apphcable 

SECTION 2 - HAZARDOUS INGREDIENTS 

HAZARDOUS COMPONENTS HAZARDOUS % TLV (Units) 

one 0 0% None 

SECTION 3 - PHYSICAL DATA 

v0LATILn-Y (%) 
SOLUBILITY IN WATER 
pH VALUE 
PHYSICAL FORM 
PARTICLE SIZE 
MOISTURE CONTENT 
BULK DENSlTY 

None 
Insoluble but swellable in aqueous fluids 

Granular sohd 
200 +I- loo jl  
4% 
40+/- 5 lbs/ft3 

6 5+/- 1 0 

SECTION 4 - FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT Not apphcable 
EXTINGUISH MEDIA 
UNUSUAL FIRE AND FIRE HAZARD 

Water COT, foam dry powder 
None 

SECTION 5 - HEALTH EFFECTS INFORMATION 

SKIN CONTACT 

V E  CONTACT 
HALATION 

Prolonged contact may cause slight irntatlon due to the some- 
what abrasive powder 
May cause slight irntatlon and swelling of mucous membrane 
May cause irntatlon to the respiratory tract and lungs 

3/30/ 1994 -1- 
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RADSORB MSDS continued 

FIRST AID SKIN CONTACT Wash with soap and water 
EYE CONTACT Rinse with plentv ot water tor at least 15 
minutes If discomfort continues seek medical mention 
INHALATION Remove to fresh air If discomtort continues, 
seek medical attention 
INGESTION It discomfort continues seek medical attentlon 

SECTION 6 - REACTIVITY INFORMATION 

STABILITY Stable 
INCOMPATIBILI" Strong oxidants e g mdium hypochlonte alkalies and acids 
HAZARDOUS POLYMERIZATION Will not occur 
CONDITIONS TO AVOID 
THERMAL DECOMPOSITION PRODUCTS 

Keep from getting damp or wet until  readv to use 
In the event ot combustlon CO CO?, NOx ma\ be formed 
Do not breathe smoke or fumes Wear suitable protective 
equipment 

SECTION 7 - PERSONAL PROTECTION EQUIPMENT 

RESPIRATORY PROTECTION 

VENTILATION 

OTHER PROTECTION 

Not required under normal use conditions If significant dusting 
occurs wear VIOSH approved dust respirator 
If significant dusting occurs local exhaust tentmuon is 
recommended 
No special precautions Avoid eve and shn contact and 
inhalation or dust 

SECTION 8 - SPILL AND DISPOSAL 

SPILL CONTROL AND RECOVERY 

SOLID SPILLS 

DISPOSAL 

Sweep up and place in reclaim or disposal container Wear 
protective eouipment specified in Section 7 

Radsorb is not a hazardous waste as defined under the Resource 
Conservation and Recovery Act (RCRA) 40 CFR 261 i t  does 
not have characteristics of Subpart C and it  is not listed under 
Subpart D Radsorb is a non-hazardous solid waste and can be 
disposed of bv incineration or in  a sanitarv landfill in accordance 
with local scate and federal regulatlons 

SECTION 9 - TRANSPORTATION INFORMATION 

DOT SHIPPING NAMUHAZ ARD CODE Radsorb is not regulated d u m p  transportation 

31301 1994 2- 



RADSORB MSDS continued 

SECTION 10 - REGULATORY INFORMATION 

TOSCA Radsorb does not contun ingredients (at a level of 1% or greater) 
on the List of Toxic Chemicals 

FEDERAL WATER POLLUTION CONTROL 
ACT, CLEAN WATER ACT 40 CFR 401 IS 

CLEAN AIR ACT, 40 CFR 60 SECTION I 1  1 
40 CFR 61. SECTION I12 
Act 

Radsorb does not contam ingredients specifically listed 

Radsorb does not contain ingredients covered by the Clean Au 

CALIFORNIA PROPOSITION 65 Radsorb does not contam chemicals on the current Proposihon 
65 list 

MICHIGAN CFUTICAL MATERIALS Radsorb does not conmn ingredients listed on the Miclugan 
Cntical Matenals Register 

SECTION 11 - USER'S RESPONSIBILITY 

This Radsorb matenal safety data sheet provides health and safety informahon Radsorb is to be used in applicabons 
consistent with our product literature Individuals handling Radsorb should be informed of the recommended safety 
precautions and should have access to ths intormation For any other uses exposures should be evaluated so that 
appropnate handling practices and training programs can 5s established to ensure safe workplace operations Please 
consult your ESI sales representauve for further information 

SECTION 12 - STORAGE 

STORAGE 

31301 1994 

Keep matenal in a dry location and sealed to minimize water 
absorption before use 
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SEP-13-96 bK1 11-39 k G  WPSTE 0% Ff8 NO, 303 966 3029 
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Aftw comphon of Secaon 1, submit form to Rxhoacbve Waste Programs, Bufldmg T130C, 

Reject 

I bmmcllls 

0 (August 1994) 
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