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1.0 INTRODUCTION 

This report presents results of the Inter-Agency Agreement (IAG) Underground Storage Tank 
(UST) Source Removal Project at the Department of Energy (DOE) Rocky Flats Environmental 
Technology Site (WETS). The IAG UST Source Removal Project consisted of accelerated 
remedial actions to remove residual liquids and sludge from six underground storage tanks. These 
six tanks are Tanks T-2, T-3, T- 10, T- 14, T- 16, and T-40. Locations of these tanks are 
illustrated on Figure 1 - 1. 

The IAG USTs were selected for accelerated remedial actions based upon potential risk to human. 
health and the environment. The risk analysis for the six tanks was performed using results from 
samples collected in support of Technical Memorandum No. I ,  Addendum to Phase I RFURI 
Workplan, Operable Unit 9, Original Process Waste Lines (DOE, 1994). 

The IAG UST Source Removal Project remedial actions were completed by September 30, 1996. 
This report documents the completion of the remedial actions and presents results of the 
sampling activities required to verify completion of the remedial actions. 

1.1 SUMMARY OF ACCELERATED ACTIONS 

The scope of the accelerated activities is derived from the Accelerated Action Plan for the Inter- 
Agency Agreement Underground Storage Tanks Containing RCRA-Regulated Materials ( A M )  
(DOE, 1995a). The AAP was approved by the Environmental Protection Agency (EPA) and the 
Colorado Department of Public Health and Environment (CDPHE) (Appendix A), and describes 
the general accelerated actions intended to reduce potential risks posed by the tanks. As outlined 
in the AAP, the actions performed on all six tanks included the following: 

Removal of existing tank contents (Le., liquid and sludge); 

Rinsing of the tanks to remove any gross contamination; 

Sampling and laboratory analysis of the rinsate to document the extent of  any 
contamination remaining in the tanks; 

Managing and treating liquid contents and rinsates on-site at R.l;E''lS facilities, and 
managing sludges on-site pending appropriate offsite disposition: , 
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. Filling the tanks with an inert closed-cell foam (polyurethane) to stabilize potential 
residual contamination, prevent groundwater and surface water infiltration, and preserve 
tank integrity. This action was conducted in compliance with the Proposed Action 
Memorandum for the Contaminant Stabilization of Underground Storage Tanks @OE, 
1996). 

1.2 DESCRIPTION OF IAG TANKS 

The six IAG USTs are located within what was formerly known as Operable Unit (OU) 9, 
Original Process Waste Lines (OPWL). The IAG USTs were part of the OPWL network of 
tanks and underground pipelines utilized at WETS to transport and temporarily store process 
wastes. The six IAG underground storage tanks are described in detail in the A M  (DOE, 
1995a). A brief description of each IAG tank installation is presented below. 

L2.1 Tank Group T-2 and T-3 

The T-2/T-3 tank installation adjacent to the south wall of Building 44 1 consists of an underlying 
holding tank and overhead chambers, a limestone bed, and wet well. These tanks were formerly 
used to receive waste streams from Building 122 (Medical Facility), Building 123 (Health 
Physics Laboratory), and Building 44 1 (Analytical Laboratory). Waste streams received by the 
tanks included acids, bases, solvents, radionuclides, metals, thiocyanate, ethylene glycol, 
polychlorinated biphenyls (PCBs), bleach, soap, and hydrogen peroxide. 

The northern-most extent of the system contains the wet well and limestone bed (neutralization 
tank). The internal dimensions are 12 feet by 6 feet by 6 feet deep. In 1966, a south wing was 
added onto Building 44 I for additional office space (DOE, 1992), covering the northern-most 
tank location. Because the northern-most tank is now located beneath Building 441 and is 
inaccessible, i t  was not included as part of thc IAG LIST Source Removal Project scope. 

Tlic rcmaining T-2/T-3 system consists of a 6,000-gallon holding tank with internal dimensions 
of 12 feet by I3  feet 4 inches by 7.5 feet cicep. The holding tank is locarcd outside of the 
Bui Iding 44 1 foundation and is overlain by three enclosed coiicrelc cliambcrs. The southern-mosr 
chaniber conrains the holding t a n k  discharge coiitroI valve and a man\vay  Ibr acccssing the holding 
tank. -!'lie nc?r-tliei-n-rii'osr cliaiiiLxr previously ~ioiiseci t\vo material transfi:r piiiiips, \vliic'i1 IiftccI 
iie~i.tr~iIizcd licli i icl  containecl iii  the Iiolciing r a n k  t i )  rlie cciitcr head cliamlxr. I-acli of ~ 1 . 1 ~  tliree 
coIlcI'cte cI1alllbel.s IltlS ;Ice manways \vil l i  sreel covci' plates. 
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1.2.3 Tank Group T-14 and T-16 

The T-14 and T-16 tanks are located adjacent to the east side of Building 774 - Process Waste 
Treatment Facility. Tank T-14, which is designated by RFETS as Tank 68, consists of one 
30,000-gallon concrete underground holding tank. T-16 consists of two 14,000-gallon 
underground concrete holding tanks. The northem-most T- 16 tank; which will be referred to as 
T-16 (north), is designated by RFETS as Tank 66. The southem-most tank, T-16 (south), is 
designated by RFETS as Tank 67. 

Tank T- 14 is 16 feet wide, 28 feet 10 inches long, and 10 feet 3 inches deep on the inside. Inner 
dimensions of T- 16 (north) and T-16 (south) are as follows: 20 feet long, 10 feet wide, and 10 
feet 2 inches deep. Both T-16 tanks and Tank T- 14 are overlain by a concrete slab and accessed 
through 24-inch diameter manways. Tank T-14 and Tanks T-16 (north) and T-16 (south) 
received treated transuranic aqueous mixed waste streams from the Process Waste Treatment 
Facility (Building 774) (Rockwell, 1989). These wastes included acids, bases, radionuclides, 
metals, and other wastes from RFETS processes. 0 
1.2.4 Tank T-10 

Tank T- 10 consists of two 4,500-gallon concrete underground tanks with the dimensions of 15 
feet by 5 feet by 10 feet deep. The T-10 tanks are,located inside Building 730 adjacent to Tank 
T-9 (two, 22,500-gallon underground concrete tanks). The T-9 tanks are currently active and are 
not part of the LAG UST Source Removal Project scope. The central portions of the T-10 tanks 
are overlain by a concrete vault which contains the discharge pumps and valve manifold, and four 
inanways for each of the T-9 and T- 10 tanks 
feet deep The four manways are fitted \v i th  4-foot by 4-foot steel Covers 

- .  I he vault dimensions are 15 fcet by 20 feet by 8 

Tanks T-10 and T-9 received on-site laundry waste from Building 778 (DOE. 1994) Tank T-9 
\vas converted to plenum deluge tanks for Building 776 (Process Waste P i t )  i i i  1954 
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2.0 TANK INVENTORY REMOVAL 

This section presents a summary of the quantity of residual liquid and sludge removed from the 
IAG tanks. Volumes of rinse water used in cleaning each tank is also provided. Table 2-1 
summarizes this information. 

2.1 TANK GROUP T-2 AND T-3 

Approximately 15,000 gallons of beginning liquid inventory was removed from the T-2/T-3 
underground holding tank and three concrete chambers. Approximately 750 gallons of water was 
added during liquid removal. In addition, an influx of groundwater was detected during liquid 
removal from the underground tank in February, March, and April 1996 (totaling approximately 
1,043 gallons) which was also removed. The liquid encountered inside the overlying chambers 
likely originated from groundwater infiltration and precipitatiodsurface water runoff into the 
three chamber manways. Approximately 500 gallons of sludge was removed fiom the holding 
tank. 

Based on water level measurements taken prior to liquid removal (in February 1996) and 
engineering drawings of the T-2/T-3 tank system, the total liquid volume inside the T-2/T-3 tank 
system (estimated 15,000 gallons), including the neutralization tank, wet weli, and holding tank 
as described in Subsection 1.2.1, exceeded the total tank system capacity (estimated to be 12,000 
gallons). This difference in volume indicates the tank system was receiving groundwater. 

2.2 TANKT-40 

Approximately 2,600 gallons of liquid were initially pumped from the Tank T-40. This total 
volume includes the volume of liquid contained in the valve vault (estimated 35 gallons) as well as 
approximately 30 gallons of rinse water added to the tank during the rinsing operations. Prior to 
content removal, both T-40 tanks were filled with liquid, and approximately 1 -inch of liquid 
covered the overlying vault floor. The liquid encountered inside the two uncierground storage 
tanks and inside the valve vault likely originated from groundwater infiltration into the tanks 
and/or vault. Prior to filing the T-40 tanks with foam in July 1996, an additional 500 gallons of 
liquid was pumped from the north T-40 tank. This liquid most probably originated from 
groundwater influx into the tank. 

Approsimately 1 15 gallons of sludge was removed from the north -1'-40 tank. :\pprosiniately 85 
gallons o f  sludge was removed from the south tank. Including an estitnated IO0 gallons of rinse 
water used to mobilize the sludges, 300 gallons of residual sludge and rinse water were removed 
Il-om thc T-40 tanks. 
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'I':1nk 13e~iiiriiiip Inveiirory 1r i t i t i ; i l  Rinsc Water Groundwater Influx Total Initial Liquid Sludge Mobilization- Total Sludge Total Volume 

300 

I_iyuiCi Sludge Added (Estlniated) (Estimated) 

.~ 
3,400 

Removed (Estimated) Water Added 

? , 5 i O  200 

Removed 

'l.-4(J 

'1.-  I .I 
2,830 5,130 6,280 

1,200 1,800 2,800 4,000 

I ,  I 5 0  2,300 0 0 1,150 
I.000 200 0 

0 7 5  0 0 
' 1 ' -  I 0  ( \ V C S I )  1,100 2 5  0 0 

I 6  (iivrrlii 1.000 

' l ' - l 6  ( j o i i 1 l i )  1 .745  1,000 I50 0 1,895 1,275 2,275 5,670(2) 
'1.. I 0 I .. { C J Z l )  

0 1,000 1,075 1,075 

1,100 1,300 1,325 2,425 

. 

. 1 'rut:!l I 'o l t I i l~C !Iciiiu\,ed = ('l'otnl l n i i i a l  Liquid Keinovrd + Total Sudge Removed) 
L Iiiclurles atlditrwi!al 1,500 gdloiis of  waier added to remove Tank 1'-IO contents 

Removed(1) 

30 5 00 3,100 IO0 
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2.3 TANK GROUP T-14 AND T-16 

Approximately 1,150 gallons of liquid was pumped from Tank T- 14. An estimated 2,300 gallons 
of sludge was removed from Tank T-14 using approximately 2,830 gallons of rinse water. No 
influx of groundwater was detected during content removal from Tank T- 14. 

Tank T- 16 (north) and Tank T-16 (south) contained approximately 1,000 gallons and 1,745 
gallons of liquid, respectively. Approximately 1,000 gallons of sludge was measured in both T- 
16 (north) and T-16 (south). In Tank T-16 (north) an estimated 200 gallons of water was added 
during liquid removal, and approximately 1,800 gallons of water was added to remove sludge. 

An estimated 150 gallons of water was added during initial liquid removal in Tank T- 16 (south). 
Approximately 1,275 gallons of water was added to aid in removing sludge from T- 16 (south). 
Following the content removal from T- 16 (south), liquids and sludges removed from Tank T- 10 
were transferred via pipeline to T- 16 (south). The T- 10 liquids/sludges were then pumped from 
T- 16 (south) into Building 774, as discussed in Subsection 4.1. Subsequently, an additional 
1,500 gallons of water was added to Tank T- 16 (south) to remove rinse water and sludge horn 
Tank T- 10 and perform the final tank rinsing. No influx of groundwater was detected in Tank T- 
16 (north) or T-16 (south). 

- 

2.4 TANK T-10 

No liquid was observed inside the east T- 10 tank An estimated 75 gallons of dry sediment was 
removed from the east T- 10 tank The west T- I O  tank contained approximately I ,  100 gallons of 
liquid and approximately 25 gallons of sludge Liquids and sludges removed from the 1 - 10 tanks 
were pumped into Tank T- 16 (south) for handling as mentioned above No influx of groundwater 
was observed in the T-10 tanks 

I 
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3.0 TANK RINSING AND SAMPLING 

All residual liquids and sludges were removed fi-om each of the IAG USTs. Following removal of 
the liquids and sludges fiom each tank, the tank interior was rinsed three times, in compliance 
with the AAP, to remove any gross contamination remaining in the tank. A sample of the rinse 
water was collected fiom the tank for analytical screening purposes after each rinse. These 
screening rinsate samples were submitted for quick turnaround to an on-site laboratory for 
analysis of gross alpha and gross beta activities, (Inductively Coupled Plasma Emission 
Spectroscopy) ICPES metals including mercury, volatile organic compounds (VOCs), and water 
quality parameters (PH and conductivity). Table 3-1 summarizes the analyses performed on the 
rinsate screening samples and the analytical methods used. 

An additional sample from the third rinsate water was collected for comprehensive analysis to 
determine the quality of the final rinsate in each tank, and to document the extent of 
contamination remaining in the tank. The results of this final rinsate sample may be useful when 
considering final tank closure alternatives. A sample of discharge water from the pressure washer 
was collected prior to rinsing to establish a baseline of the potable water used during the tank 
rinsing process. Table 3- 1 summarizes the analyses performed on the final rinsate samples and 
the rinse water baseline samples (noted as the Rinse Water Blank in Table 3-1). The rinsate 
screening sample analytical results are sumrnarized.below in Tables 3-2 through 3-6. Only those 
parameters measured above the analytical detection limits are reported in these tables. Appendix 
B contains summary tables of the analyses of final rinsate samples. Appendix D is a copy of the 
laboratory reports for each sample collected in support of the project. 

To determine the effectiveness of rinsing in each IAG tank as specified in the AAP, analytical 
results for the rinsate screening samples were compared by plotting the measured concentrations 
of total volatile organic compounds and total ICPES metals (Figures 3-1 through 3-5). In general, 
the concentrations of total volatile organic compounds and total ICPES metals measured in rinse 
water generated from the second and third rinsing effort were significantly less than those detected 
in rinse water generated from the first rinse. As illustrated by the rinsate comparison plots, this 
decreasing trend in contaminant concentrations indicates that the bulk contamination was removed 
from each tank during the first and second rinse. 

Because this effort was performed as an accelerated action for the protection o f  human health and 
the environment and not for the purpose of achieving clean closure, no performance goals to serve 
as indicators for clean closure of the six IAC; tanks ~ve1-e negotiaied \\/it11 CDPl-IE nor w a s  a closure 
plan submitted. Therefore the final rinsate samples \vert not compared to clean closure standards. 



Rinse Water 
Blank 

Final Rinsate 
Sample 

ICPES-Method 200.7 CLP-M 
EVAA-Method 245.1 or Method 
245.2 CLP-M (Modified)z 

x 

Ion Specific Probe x 
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Table 3-1 
Rinsate Sample Analyses 

Analysis Analytical Method Screening 
Rinsate 
Samples 

Radioanalytical Screen; 
Gross Alpha and Gross 
Beta 

Gas Proportional Counting X 

Gross Alpha and Gross 
Beta X I  X Gas Proportional Counting 

I 
P lu tonium-23 9/240 
Americium 24 1 
Uranium Isotopes X I x  Alpha Spectrometry 

X . I  
X X 

Volatile Organic 
Compounds (VOCs) EPA Method 8240 I 
Semi-VOCs EPA Method 8270 I 
Total Meialsl I X x 
Metals Sweep 
[IcPES analytes and 
Mercury) 

voc Sweep 
~~ 

EPA Method 8240 (Modified)3 I x  
EPA Method 808 1/505 1 l x  PCBsd 

Field Parameters; PI-1, 
Eonduc t i v I ty . 
fern pcr-at ti re 

I 
s 

I 

P-TAL detection limits. Contract Laboratory Program (CLP)-Target Analyte List (TAL) arialytes and C 
2 hdodiflcd to meet data quality objectives (DQOs) of screening samples. Required quality control samples are 
I i ni ired to i iis tru ni eii t cii I i bi-a I ion, preparation blank , inde pen den t ca I i  bra t ion veri ficat ioi i , and coii t I n ti I  ii 2 cit I  I  brat i oil 
checks. Iristi-timent detection I i i -r i i ts for Arsenic. lead, and selcniuiii wcre those achieved by ICI’ES 
JiModi l icd [o iiieet DQOs of  screening sainples. Matr ix  spikes arid matrix spike duplicatcs ivei-c not recliiircii. 
J T a n k  - f - ? r 3  O l l l y  



Table 3-2 
Tank T-2/T-3 Analytical Results Rinsate Screening Samples 

RADIOLOGICAL SCREEN ANALYSlS 

Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 
Gross Alpha pcin (1.2 +/- O.I)E5 (5.2 +/- 0.8)E4 (4.7 +/- 1.3)E3 
Gross Beta pcin (1.4 +/- 0.1)E5 (6.6 +/- 0.6)E4 (5.9 +/- I. 1)E3 

VOLATILE ORGANIC ANALYSIS 
Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 

Bromomethane Pgn ND 12 ND 
Acetone PgJl 14(B) 1 O(B) ND 
C h I oroform P d l  3(J) ND ND 
Tetrac h loroe t hene pe/l 67 14 3(J) 

ICPES METALS ANALYSIS 
Analyte Units 1st Rinse 2nd Rinsc 3rd Rinse 

Arsenic PLg/l ND ND ND 
Barium Pdl 29,700 9,550 1,720 
Cad mi u in Pdl 575 30 I 51 6 
Chromium PLgJl 58,000 12.200 . 2,030 
Lead Pg/l 86,300 24 100 4.3 I O  
Mercury Pg/l 18,200 9.310 1,530 
Selenium Pdl ND N I> ND 

Total Pdl 202,165 6 I ,06 I 10,635 6 
q,/l = micrograms per liter 

Silver &/I 9,390 5,600 994 

pCi/l = picocuries per liter 
ND = Not Detected 
E3 = Laboratory qualifier indicating analyte detected i n  blank samplc 
J = Estimated value which is less than the detection l i m i t  
ICPES = Inductively Coupled Plasma Emissinn Spectroscopy 



Table 3-3a 
Tank T-40 (North) Analytical Results Rinsate Screening Samples 

RADIOLOGICAL SCREEN ANALYSIS 

Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 

Gross Alpha 
Gross Beta 

pCi/l 
pCiIl 

(3.43 +/- 1.26)E3 (3.59 +/- 1.38)E3 (2.45 +/- 1.08)E: 
(0.00 +/- 8.21)E2 (1.99 +/- 7.44)E2 (0.00 +/- 9.02)E: 

VOLATILE ORGANIC ANALYSIS 
Analytc Units 1st Rinse 2nd Rinse 3rd Rinse 
Acetone PSI1 5103) 32(B, J) 59@) 
2-Butanone uS/I 17(B, J) 1 4 ~ 3 ,  J) 21(B, J) 
I ,2-Dichloropropanc 1.1911 16(J) ND ND 
Trichloroethene Pd1 460 51 44 
4-Methyl-2-Pentanone PSI1 9(J) ND ND 
Tetrachloroethene uLs/I 14,00O(E) 2,700 2.400 
Xylene (m,p) ugll 13(J) ND ND 
Trich-lri flethane UP11 2.1 0 36 27 
Total ug/I 14,776 2,833 2,55 I 

ICPES METALS ANALYSIS 
Anal y I c Units I st Rinse 2nd Rinse 3rd Rinse 

Arsenic pg/I ND ND ND 
Barium pgll 1,930 535 29 8 
Cad m i ti in ,ug/l 309 124 69.7 
Chsom i u i i i  pJI 2,770 60 I 430 
Lead yg/I 4,320 753 583 
Mescusy pgll 212 16.2 66.3 
S e le n i ti m klgll . ND ND ND 
S i I vc r ;Ig/I 169 56.9 22.6 
1 otal  LlglI 9,710 2,146.1 1,469.6 F .  



Table 3-3b 
Tank T-40 (South) Analytical Results Rinsate Screening Samples 

RADIOLOGICAL SCREEN ANALYSIS 

Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 

Gross Alpha 
Gross Beta 

pCi/l 
pCi/l 

(5.90 +/- 1.48)E3 (3.52 +/- 1.26)E3 (1.24 +/- 0.79)E: 
(1.96 +/- 7.60)E2 (7.65 +/- 8.47)E2 (6.55 +/- 9.26)E: 

VOLATILE ORGANIC ANALYSIS . 

Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 
Acetone 60(B) 4 2 m  J) 40(B, J) 
2-Butanone Pdl 17(B, J) 16(B, J) I XB, J) 
Tric hloroethene Pg/l 92 12(J) 7(J) 
4-Methyl-2-Pentanone PdI 1 l(J)  N D  ND 
Tetrac hloroethene 5,700 3,600 6 10 
Xylene (mp) cLg/l 7(J) ND ND 
Trich-triflethane pg/l 21(J) 6(J) ND 

~ ~ 

ICPES METALS ANALYSIS 
Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 

Arsenic PLg/l ND N D  ND 
Barium Pd1 1.900 682 525 
Cad in i u m Pdl 352 5 00 88.9 
Chromium 
Lead 
Mercury 
S elei1.i um 

1,980 619 422 
PLs/I 2,580 755 50s 
PE/I I87 53.4 36.3 
PLgll ND N I) ND 

Silver &/I 94.2 55.5 16.5 
Total PLg/l 7,093.2 2: 700.9 1,596.7 
~ g / l  = micrograms per liter 
pCi/l’= picocuries per liter 
ND = Not Detected 
I3 = Laboratory qualifier indicating analyte dctcctcd i n  blank snniplc 
J = Laboratory qualifier indicaiing an estimaied value which i s  lcss than  tlic (Iciectioii liiiiii 
ICI’ES = Inductively Coupled Plasma Einission Spectroscopy 



Table 3-4a 
Tank T-16 (North) Analytical Results Rinsate Screening Samples 

RADIOLOGICAL SCREEN ANALYSIS 

Anal yte Units 1st Rinse 2nd Rinse 3rd Rinse 

Gross Alpha 
Gross Beta 

pCi/l 
pCi/l 

(2.12 +/- 0.03)E6 (2.79 +/- 0.10)E5 (1.75 +/- 0.33)E~ 
(0.00 +/- 7.36)E3 (0.00 +/- 2.35)E3 (0.00 +/- 7.89)E: 

VOLATILE ORGANIC ANALYSIS 
Analyte Units 1st Rinse 2nd Rinse 3rd Rinse( 1) 
Acetone 1403) 11(B) 8.9(J,B) 
2-Butanone 1.8(5) 2.9(5) 1.8(J) 
Chloroform 1.5(J) ND ND 
4-Methyl-2-Pen tanone PLg/l 11 ND ND 

Tetrachloroethene pg/l 2.6(5) 1.2(5) ND 
Total ' 30.9 15.1 22.7 

Toluene !%/I ND ND 12 

[CPES METALS ANALYSIS 
Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 

Arsenic ND ND ND 
Barium PdI ' ND N P  ND 
Cad ni i u m w ND ND N D  
Chromium Pdl  149(B) ND ND 
Lead &/I 334(B) 170(B) 56(B) 
Mercury pgll ND ND ND 
Seleni u in ND ND ND 

Silver pgll 206(B) I72(B) ND 
Total vLg/l 689 342 56 
ug/l = micrograms per litcr 
pCi/l = picocurics per liter 
ND = Not Detecrcd 
I Final riiisc viilues used since not sul'liciciit 3rd rinse sample volume for organic analysis 
B = ILihoratury qualifier indicating analyte detected in blank sample (ORGANIC) 
13 = I.,abririiiory qualifier iiidicaring aiialyte concentration was < method detection liiiiil but >= 

J = I-;ibvriitory qualifier indicating an estimated value which is less than the detection Ii i i i i t  
E = L a h n r a o r y  qualifier indicating that the concentration exceeds the instrument calibration l in i i i  
ICPES = I i i t luc t ivc ly  Coupled Plasma Emission Spectroscopy 

instruiiiciit tlctection l i m i t  ( INOKCANIC)  



Table 3-4b 
Tank T-16 (South) Analytical Results Rinsate Screening Samples 

RADIOLOGICAL SCREEN ANALYSIS( 1) 
~ 

Anal yte Units 1st Rinse 2nd Rinse 3rd Rinse 

Gross Alpha pCi/l ( I  .88+E5) (4 12+E4) (2.16+E4) 
Gross Beta pCi/l (- i . 7 3 + ~ 4  j (2.28+E3) (8.73+E3) 

VOLATILE ORGANIC ANALYSIS 

Analyte Units 1st R m e  2nd Rinse 3rd Rinse 
Chloromethane PLg/l 2(J) 2(J) 3 (J) 
Chloroform PLg/l 55 49 39 
2-Butanone PLg/l 2(J) 2(J) 3(J) 
Brornodichloromethanc PLg/l 2(J) 31) 2(J) 

4-Methyl-2-Pentanone Pdl ND ND 2(J) 

I ,2-Dichloropropane PLgA 190 I80 320(E) 

Tetrachloroethene pgll ND 3(J) ND 
Total PLg/l 25 I 23s 369 

Analyte Units 1st Rinse 2nd Rinsc 3rd Rinse 
Arsenic PLg/l ND ND ND 
Barium PLg/l I9 9(B) 15 i ( B )  14 4(B) 

ICPES METALS ANALYSIS 

2admi urn PLg/l ND N D  ND 
2 hroini u m PLg/l 53 7-5 IS 
,ead PLg/l 61 l ( B )  WD ND 
qercury PLg/l 0 22 ND ND 
Selenium PLg/1 ND ND ND 
Silver pgll 46 26 13 

~ 

rota1 PdI 180.22 66 3 42.4 
pg/l = micrograms per liter 
pCi/l = picocuries per liter 

I Ncgative value d u c  to crosscalk correcrion l'accor 
ND = Not Detected 
B = Laboratory qualifier indicating analyte deiected 111 hlmk w n p k  (OL!L.-\XlC ,- \X/\ l-YSlS) 
B = Laboratory qualifier indicating analyte co~icc~iti-aiioii < rncrhnil dcicc i io i i  l i n i i i  b t i i  >= ins~rurneni 

J = Laboratory qualifier indicating an zstiinatetl value which i s  IC';?; t ! i a i i  I/!C tlcttciioii I i i i1i i  
E = Laboratory qualifier indicating iliat ilic concentrailon c.sccc:cIs ~lic liisii L I I T I C I ~ ~  cn!ihriiIioii I i i i i i i  

ICPES = Inductively Coupled Plasnia Eiii i ss i o n  S pcct roscri p y 

detection limit ( INORGANIC ANALYSlSj  



. . . . . - - 

Table 3-5 
Tank T-14 Analytical Results Rinsate Screening Samples 

RADIOLOGICAL SCREEN ANALYSIS 

Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 

Gross Alpha pCi/l (2.74 +/- 0.16)E5 (8.47 +/- 2.35)E3 (2.36 +/- 0.38)Ei 
Gross Beta pCi/l 

VOLATILE ORGANIC ANALYSIS 

(5.19 +/- 14.O)E2 (1.74 +/- 7.51)E2 (0.00 +/- 8.71)E: 

Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 

Carbon Disulfidc Pdl ND 130 1.8(J) 
Methylene Chlorigc PLg/l 3.4(J) 8.3(1) ND 
2-Butanone PdI 3(J) 2.8(5) ND 
Chloroform P!Y 1.7(J) ND ND 
Tetrachloroethenc Pg/l ND ND 1.8(J) 
4-Methyl-2-Pen tanone pg/l 30 2(J) ND 
Total 68.1 165.1 13.6 

Acetone PLgh 30(B) 2203) 1 O(B ) 

ICPES METALS ANALYSIS 
Analytc Units 1st Rinse 2nd Rinse 3rd Rinse 

Arsenic ugll ND ND ND 
Barium pg/l ND ND ND 
Cad mi u m 1.1g/1 ND ND ND 
Chromiuni pg/l I ,761(B) 28O(B) IOO(B) 
Lead yg/I 68@) ND 8203) 
McrcuIy ND ND ND 
Selen i u n i  pg/I ND ND ND 
Silver yg/l ND ND N D  
Total pJl 1,829 280 182 



Table 3-6a 
Tank T-10 (East) Analytical Results Rinsate Screening Samples 

* 
RADIOLOGICAL SCREEN ANALYSIS( I )  

Analyte Units 1st Rinse . 2nd Rinse 3rd Rinse 

Gross Alpha pCi/l (5.55+E4) . (4.46+E4) (1.95+E3) 
Gross Beta pCi/l (-8.62+E3) (-5.40+E3) (-3.3 1+E2) 

VOLATILE ORGANIC ANALYSIS 
Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 
Acetone PLg/l 6(J) 5(J) 7(J) 

Brornodichlorornethanc PLg/l . 2(J) 2(J) 2(J) 
Tetrachloroethene pg/l 1 (J) ND 4(J) 

Chloroform Pg/l 67 67 62 

Total Pdl 76.0 74.0 75.0 

Anal y te Units I st Rinse 2nd Rinse 3rd Rinse 
ICPES METALS ANALYSIS 

Arsenic Pg/I ND ND ND 
Barium PdI 14.4(B) 13.3(B) 13.2(B) 
Cadmium Pfdl ND ND ND 
Chromium P!dl 14.5 7.3(B) ND 
Lead Pfdl ND ND ND 
Mercury . PgJl ND ND ND 
Selenium PLgJl ND N D ND 
Silver pg/l 15 9. L(l3) ND 
Total U d l  43.9 29.7 13.2 
pg11 = micrograms per liter 
pCi/l = picocuries per liter 
I Negative values due to crosstalk correction factor 
ND = Not Detected 
t3 = Laboratory qualifier indicating <analyte detected in blank sample (ORGANIC) 
I3 = IAorarory qualifier indicating the analytc concentration was < merhod (Ictzcrtoii limit 1 x 1 1  >= 

J = I-;iboratory qualifier indicating an estimated valtre which i s  less than tlic dcrccrioii l i i i i i [  

E = Lahorarory qualifier indicating that [he concentration cxcectls tlic iiistruriiciit calibration l i i n i r  
I C PES = I iicl u c ti vc I y Cou p I ed Plasma Em i ss i o n S pcc trosco 11 y 

. 

instrument detection limit (INORGANIC) 



Table 3-6b 
Tank T-10 (West) Analytical Results Rinsate Screening Samples 

~~ ~~ 

RADIOLOGICAL SCREEN ANALYSIS(1) 
Analyte Units . IstRinse 2nd Rinse 3rd Rinse 

Gross Alpha pCi/l (4.07+E6) (3.01+E4) . (6.13+E3) 
Gross Beta pCi/l (-6.6 1 +E5) (-5.07+E3) (-9.93+E2) 

VOLATILE ORGANIC ANALYSIS 

Analyte Units 1st Rinse 2nd Rinse . I 3rd Rinse 

'Acetone P&/l 6(J), 9(J) 7(J) 
C h loro fonn PLg/l 55 73 52 
2-Butanone .PLg/l l(J) ND ND' 
1,1,1 -Trichloroethane PS/I I(J) ND ND 
Carbon Tetrachloride I (J) ND ND 

2(J) 
9 

Bromodichloromethanc PLg/l ND 2(J) - 
Trichloroethene Pg/I 280 XJ) 
Tetrac hloroet hene PLg/l 650 17 12 
Toluene PLg/l 38 N D  ND 
Ethyl benzene Pdl  6 ND ND 
Xylene (total) pg/l 24 ND ND 
Total lJ-L6/1 1,062 106.0 82.0 

Analyte Units 1st Rinse 2nd Rinse 3rd Rinse 

Arsenic pg/l ND ND ND 
B ari u i i i  pg/l 92(B) 16.3(B) 12.9(B) 
Cad m iu ni W l  12.5 ND ND 
Chromi ii in pg/I 364.3 17.2 ND 

Mercusy pg/I 2. I N D  N D  

Silvcs pq/ I  707.4 14.5 7 .2 (B)  

pg/I = niicrograriis per liter 
pCi/l = picociirics pcr litei- 

I NcSx ive  viilucs iluc t o  crossialk crroi- 
ND = Nor Ilctcctcil 
B = Laboratory qiiiilit'icr indicating analytc dctecretl in  blank sample (ORGANIC) 
0 = I-aboraiory qualifier indicating rhc unalytc concentration was < methocl derccrioii l imit  L i t i t  >= 

J = Laboriiiory qualifier irii l icnting an cstimiitcd valire which i s  less ihan the (Ieteciion l i i n i t  
E = Laboratory qiirilificr indicating that the coiiceniration exceeds the instrument cnlibr;ition l imi t  
ICPES = l i iducr ivc ly  Cniiplccl I'lasnia Emission Spectroscopy 

ICPES METALS ANALYSIS 

Lead pg/I . 936.1 N D  ND 

S clcn i ti m &/I N D  N D  ND 

Total pgI 2, I 14.4 45.0 20. I 

i n s trt i i i ic n I dctcc i i on I i m i  I ( I  N 0 RG A N IC) 
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Figure 3-1 Concentration of Volatile Organic Compounds and Metals in 
Rinsate After Three Consecutive Rinses of Tank T-2/r-3 
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Figure 3-3b Concentration of Volatile Organic Compounds and Metals in 
Rinsate After Three Consecutive Rinses of Tank T-16 (South) 
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4.0 TANK WASTE TREATMENT AND DISPOSITION 

4.1 LIQUIDS 

All liquids, including groundwater] pumped from Tank T-2/T-3 and Tank T-40 were transferred 
into a RCRA-permitted, radiologically controlled tank truck. The liquids were transferred to the 
on-site Water Treatment Facility (Building 89 1) for treatment of metals and radionuclides 
(chemical precipitation treatment)] volatile organic compounds (ultraviolet/peroxide and activated 
carbon treatment), and other water quality parameters (ion exchange treatment). The treated . 

water was sampled for analyses to confirm applicable or relevant and appropriate requirements 
(ARARs) comp 1 iance. 

Liquids removed from Tank T- 14, Tank T- 1 6 (north), and Tank T- 16 (south) were pumped 
directly into the Building 774 sampling tank (Tank 201). The liquids were treated to remove 
solids in Building 774, based on the Tank 20 1 sampling results, and transferred to Building 374 
for evaporation. Liquids from Tank T- I O  were pumped via pipeline to Tank T- 16 (south) for 
transfer to Building 774. The T- I O  liquids were then pumped from T- 16 (south) into Building 
774 for sampling and liquidsolid separation, and finally tra'nsfei-red to Building 374 for 
evaporation.. 

4.2 SLUDGES 

The [AG tanks are known to have been historically utilized for transporting and temporarily 
storing process wastes containing high levels of radionuclides, inorganic, and organic 
contaminants. Samples of sludge remaining i n  Tank T-2/T-3 and Tank T-40 were collected for 
con lam i nan t characterization and s 11 b se q lie 11 t treat men t and d i s po s i t i o 11. A It 11 o 11 g h not req 11 ired, 
samples of sludge contained i n  Tank - 1 -  14. Tank T- 16 (north), and Tank T- 16 (south) were 
collected for chemical characterization to aid in  content removal operations. Table 4- 1 
summarizes the analytical constituehts and methods used for the sludge samples. Analytical 
results are summarized in Tables 4-2 through 4-5.  The characterization data for Tank T- 10 
sludge may be referenced in  the DciIci Si i iu imu; \ :  Report No. 2, Operable Unit iVo. 9, Outsick 
Tci/?k.s, lioliitne I (DOE; 199517). 

Sludges removed froin Tank T-2/T-3 and Tank -1'40 \vex characterized as radioactive mixed 
waste, and containc~~izecl i n  15 plastic-lined 5 5 - g l l n n  clruins. The drums were transported to thc 
on-site RCIU U n i t  No. I where the slirdgz arid riiisc water mixture containecl i n  each d rum will 
be solidified. The cli.iinis will be 111a11ageti a i d  shipped offsite for disposal with existing plant 
i n ve n to r y . 
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Analytical Method 

Gas Proportional Counting 

Sludges removed from Tank T- 10, Tank T- 14, and Tanks T- 16 (north) and T- 16 (south) were 
characterized as radioactive mixed waste. Sludges from these tanks were mobilized with water 
and transferred to Building 774 for treatment. The liquidsludge solutions were sampled and 
treated in Building 774 to remove solids. The resultant tank bottom sludges were gravity 
dropped into a holding tank for interim storage until installation of the Sludge Modification Unit, 
adjacent to Building 774, is completed circa 1998. The tank bottom sludges will then undergo a 
cementation process in the temporary Sludge Modification Unit for transport and final 
disposition offsite. The liquid effluent was handled as described above for the T- 10, T- 14, and 
T- 16 tank liquids. 

Plutonium-239/240. Americium 24 I, 
Uranium Isotopes 

Table 4-1 

Alpha Spectrometry 

Metals Sweep 
(ICPES analytes and Mercury) 

ICPES-Method 200.7 CLP-M CVAA-Method 245 I or 
Method 245.2 CLP-M (Modified)’ 

~~ ~ ~ ~~ ~ ~~ 

Field Parameters; p H ,  Conductiviry, Temperattire 1 loii Specific f’robe 

I Contract Laboratory Program (CLP)-Target Analyte L i s t  (TAL) analytes and CLP-TAL tlcrection limits. 
2 Modified to meet data quality objectives (13QOs) of screening samples. Required quality control samples are 
I i iii ired to ins tru in en t ca I i b 1-2 t i on, 1’ re pa rii t i on b I a ii k , i 11 d c pc ii (I en t ca I i brat ion veri fi ca t i o n , i i i i  d c o 11 t i  ii ti i n g c a I i b rii I i 11 

checks. Instrument detection liiiiirs for- arsenic, lead, and seIci1iuii1 were those acliicved by  ICI’ES. 
JModilied to meer DQOs of sci-cciiirig s a m p l e s .  M a t r i x  spikes and niiitrix spike duplicates iverc not rcquired 
-vank T-Z/-I--~ oIliy. 



Table 4-2 
Tank T-2/T-3 Analytical Results Sludge Sample 

(Sample No. T N O O I  17RM) 
GROSS ALPHA/GROSS BETA ANALYSIS 

Analyte Activity Units 
Gross Alpha (10.0 +I- 0.4)E3 pCi/g 
Gross Beta ( 1  I .6 +/- 0.3)E3 pCi/g 

Analyte Activity Units 
Uranium-238 1,424 +/- 443 pCi/g 
Uranium-235 209 +I- 18 pCiIg 
Uranium-233/234 2,045 +I- 121 pCiIg 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

Plutonium-2391240 66 4- 2 

~~ ~ 

Bromornethane ~ 360 (J) 
Acetone 
2-Butanone 

590 (B. J) 
540 (B. J) 

Naphthalene 2-methyl- 
2-Chloronaphthalene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrenc 
Anthracene 
Di-n-butyl phthalate 
Fluormthenc 
Pyrene 
Butylbenzylplitliala~~ 
Denzo [a] anthracene 
Chrysene 
2- Et h y I hex y I p 11 t I1 a I ate b i s. 
Di-n-octylplitlinl;i~c 
Ben zo [ b 1 11 11 o rm t h ene 
Ucnzo [k] fluor:intlicne 
13cnzci [a) pyrcnc 

570 (1) 
150 ( J )  

2.600 (J) 
1,500 (J) 
2.800 (J)  

17,000 
3.400 

830 (B. J)  
I 1,000 
16.000 
630 (I) 
4,400 
4,800 

I 1,000 
5,900 

7.400 ( I )  
.3.400 
3,600 

Indeno [ I  ,2.3-cd] pyrcne 7.600 (J) 

~ 

Analptc Concentration Units 
Arsenic . 4.5 niglkg 
13ari un i  26s rnglkg 
Cad I1 1 I 11 I1 1 6.3 mg/kg 
Chronii ti111 :! 4 6 mglkg 
Lc;id -191 n1glkg 

Se len I (1 111 I . t i  mg/kg 
Silver .; I 7 mg/kg 

h4 crc LI r y 0.31 2 mg/kg 

I 



Methylene Chloride 
Benzene 
Trich loroethene 
I .2-Dichloropropane 
Toluene 
Tetrachloroethene 
Ethylbenzene 
XyIene-(m,p) 
Xylene-(0) 
1,4-Dichlorobenzene 
1.2-Dichlorobenzene 

2,48o(J. B)' 
990(J) 

530,00O(B) 
29,00O(J) 
5.030(J) 

3E+07( E) 
4,1OO(J, U) 
18.9OO(J. B) 
S,OOO(J. B)  
2,80O(J, B) 
15.600(J. B) 

Table 4-3a 
Tank T-40 (North) Analytical Results Sludge Sample 

(Sample No. TNOO 102RM) 
GROSS ALPHNGROSS BETA ANALYSIS 

Analyte Activity Units 
Gross Alpha 417 +I- 44 pCilg 
Gross Beta 413 +I- 43 pCilg 

Analyte Activity Units 
Uranium-238 198 +I- 40 pCilg 
Uranium-235 46 +I- 22 pCilg 
Uranium-233/234 154 +I-  31 pCilg 
Plu tonium-2391240 21 +I- 18 DCile 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

Americium-241 1.2 +I- 1.4 bc i / i  

Analyte Concentration Units 
Acetone 58,93O(J. B) 

VOLATILE ORGANIC ANALYSIS 

Analyte Concentration units 
1,4-Dichlorobcnzene 2,30O(J) 
I .2-Dichlorobenzene 
I .2,4-Triclilorobenzene 
Naphthalene 
2-hlethylnaphthaleiie 
Diethyl phthalate 
Phenanthrene 
Di-n-butyl phthalate 

I 8.000 
1,40O(J) 
5,700 (J) 
28,000 

I ,OOO(J) 
Z.OOO(J) 

I3,0OO(B) 
bis(2-Ethylhexyl) phthalate 290,00O(E, U )  p g k g  

TOTAL METAL ANALYSIS 
~ ~~~ 

Ana l y [e  Coiicentratioii Units 
.L\ rse ii i c ND iii./k. 
i3 ai-i II iii I59(B) Illgkg 
Cad 111 i i i  iii 15.S(B) m g k g  
Ch roni i II i i i  527 ill& 

I-end 362 m g k g  
hl crc 11 r v I .s m g k g  
Ssleii i LI in ND Ill& 

Silver ND n1g/kg 
pCi/g = picocuries per grain 
! t g k ( s  = rnicrogniiiis per kilogram 
i n ~ / k g  = inilligraiiis per kilogram 
J = l-:ihir:irory qiiiilificr indicating ; in  estimated value which is less t l i a i i  thc detectioi i  l i n i i i  

il = i~.ilt>~:lraI<~ry quiilil.ier indicatiiig [he analytc was dctecrcd 111 the bluiik sninplc (OI<C;;\NIC) 
13 = Iiitx>i.;itory clii;iIificr intliciitiiig tIic analylc concentratioii was < inet l iod (Icrcc[ioii I i i i i i t  b r i t  >= 

N I I  = l ~ ~ i l ~ o r ~ i ~ o r y  qualifier indicating aiialytc was an;ilyzetl for but not derected 
I: = I..ahorarory clualifier indicating the concentration exccctls the iiistruiiiciit calibr;i[ioii l i i i i i t  

i i ~ s \ r ~ i i i i c i i t  tle\cciion liinit (INORGANIC) 



Table 4-3b 
Tank T-40 (South) Analytical Results Sludge Sample 

(Sample No. TNOO109RM) 
GROSS ALPHAIGROSS BETA ANALYSIS 

Analyte Activity Units 
Gross Alpha 39 +I- IO pCilg 
Gross Beta 12 +I- 9 pCi1g 

Analyte Activity Units 
Uranium-238, 19 +I- 2 pCi1g 
Uranium-235 4.3 +I- 1.4 pCi1g 
Uranium-2331234 I .6 41- 0.2 pCilg 
Plu tonium-2391240 0.8 +I- 0.8 pCi1g 
Americium-24 I 0.1 +I- 0.2 pCi1g 

Analyte Concentration Units 
Pgkg 
PLg& 

Methylene Chloride 46(J, B) 
cis- 1,2-Dichloroethene 25(J) 
Benzene .28(J) I@% 
Trichloroethene I3,000(J) Pgkg 
1.2-Dichloropropane 560 PgQ 
4-Methyl-2-pentanone 99(J, B) P& 
Toluene 260(J) Pgkg 
Tetrachloroethene 700,000 P g k  
Chlorobenzene 17(J) 1E.h 
Ethylbenzene 720(B) L e k  
Xylene-(m,p) 2,60O(B) I@% 
Xylene-(0) 690(B) P& 
1,3-Dichlorobenzene 3 1 (J) Pgkg 
I ,4-Dichlorobenzene 3 20 K k  
1.2-Dichlorobenzene 2,400 Pgkg 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

VOLATILE ORGANIC ANALYSIS 

SEMI VOLATl LE ORG ANlC ANALYSIS 
Analyte Concentration Units 
I .2-Dichlorobenzene 2,l OO(J) pg/kg 
2-Meth ylnaphthalcnc 2,8OO(J) ugkg 
Phenanthrene 2,600( J )  L[& 
Di-n-butyl phthalate 3,1OO(J. B)  p g k g  
Pyrene I ,700(J) uskg 
bis(2-Ethylhcxyl) phthalate 200,000(B) p g k g  
Di-n-octyl phthalate I I.000 pglkg 

Analytc concentration Units 
TOT A L h4 ETA L AN A L YS IS 

Arsenic ND mgkg 
Bar  i u i n  4SS(B) m g k g  
Cadnii tin1 27.6 rng/kg 
C h ronii uni 317 Ill& 

Lead 31s n1g/kg 
Mercury 5.21 lllglkg 
Seleni u in ND n1gkg 
Silvcr W)  mglkg 
pCilg = picocurics per grain 
u g k g  = micrograms per kilogram 
ingkg = milligrams per kilogram 
J = Laboratory qualil'ier iiitlicriting iin csrimatctl value ivliicli i s  less than [lie tlctcctiuri l ini i i  
13 = Laboratory quiilificr iiitlicating the analyic \v;is clciccrctl i n  tlic l>l;ink saniplc (ORGhXIC) 
13 = Laboratory qualifier intlicating thc nna ly~c  coiiccntr;iIioii w a s  c mcrtiod dctcciioii l i i i i i l  h u t  >= 

N D  = Laborniory qualifier indicating analyrc w x s  ;inalyzed t'or bui not dctcctcd 
instruincnt detection l ini ic  (INORGANIC) 



Table 4-4a 
Tank T-16 (North) Analytical Results Sludge Sample 

pCi/g = picocuries per gram 
p g k g  = micrograms per kilogram 
mgkg  = milligrams per kilogram 
I The sample located and used for this analysis had heen hancllcd multiplz limes in plt r~oniuni  

2 Value is non-detect duc 10 thc I)lutoriiuni level in [tic s:iiiipIc 
3 Sample holding time was cscccclcd. 
N A  = Gross c\lpha/Dcta iiniilyses were iiur pcrl'ornicd i luc IO high rx1io;iciiviiics in  rlic sample 
I = Liiboratory qualifier intlicaring iin estiniaictl value which is less rhan tlic detccrion l i i n i ~  
H = Laboratory qualifier intlicaliiig [lie nn;ilyte was dciectetl i n  thc blank s;implc (ORGANIC) 
I3 = Laboratory qualifier indicating the aniilyte coiiccntriitioii w;is < iiie[h(d cletecrion liiiiir but >= 

ND = Laboratory qualil'icr indicaring analyte \viis iiniilyz.ctl I'nr 1)ui nor ~ Ic icc tcd  

contaminated gloveboxes 

inslrument dctcction l in i i i  (INORG:\NIC) 



e 
(sample NO. TNOOM~RM) 

' GROSS ALPHAGROSS BETA ANALYSIS 
Analyte Activity Units 
Gross Alpha NA pCi/g 
Gross Beta NA pCi/g 

Analyte Activity Units 
Uranium-238 d= 8.583(2) pCilg 
Uranium-235 d= 2.2E4(2) pCi/g 
Urani u m-234 d= 5.4E4(2) pCi/g 
Plutonium-239/240 (5.89 +/- 0.82)ES pCi/g 
Plutonium-238/Amcricium-24 I (3.16 +I- 0.44)E5 pCi/g 

Analyte Concentration Units 

RADIOCHEMISTRY ISOTOPIC ANALYSIS( 1 ) 

VOLATILE ORGANIC ANALYSIS 

Acetone 36U. B) Pgkg 
Methylene Chloride 45(J) 

Diethyl phthalate I ,40O(J) Pgkg 
Di-n-butyl phthalate  1 50,00O(B) Pgkg 
Fluoranthcne I .600(J) P g b  

SEMIVOLATILE ORGANIC ANALYSIS(3) 
Analyte Concentration Units 

bis(2-Ethylhexyl) phthalatc I6,000(B) 

Analyte Concentration Units 
Arsenic ND nig'kg 

TOTAL METAL ANALYSIS 

Barium I I .82(B) mgkg 
Cadmiu in 3.35(B) mgkg 
Chromium 121.77 m g k g  
Lead 44. I9(B) mgkg 
Mercury 1.17 nrgkg 

mgkg 
n1gkg 

Selenium ND 
Silver 126.2 I 
pCi/g = picocuries per gram 

e 



(Sample NO. TNOO I69RM) 
GROSS ALPHMGROSS BETA ANALYSIS 

Analyte Activity Units 
Gross Alpha (2.22 +/- 0.04)ES pCi/g 
Gross Beta (1.64 +I- 5.09)E2 pCi/g 

Analyte Activity Units 
Uranium-238 (6.44 +I- 3.22)E3 pCi/g 
Uranium-235 -d= 2.6E3( 1 )  pCi/g 
Uranium-234 -d= 6.4E3( 1) pCi/g 
Plutonium-239/240 (4.94 +I- 0.69)E4 pCi/g 
Plutonium-238/Americi,um-24 I (4.73 +I- 0.66)E4 pCi/g 

Analyte Concentration Units 
Acetone 68(J. B) 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

VOLATILE ORGANIC ANALYSIS. 

2-Butanone 2 4 ~ .  B) 
1.1.1-Tnchloroethane WJ) P g h  

Pgk?  
Pgkg 

Tetrachloroethene I l ( J )  P g k !  
Chlorobenzene 7.2(J) Pgks  
Ethylbenzene 310 P g J h  
m,p-Xylene 1,100 I w g  
o-Xylene 570 P& 

4-Chloro-3-methyl phenol I ,30O(J) PgJk2 
4-Nitrophenol 2,10O(J) I W g  
Diethyl phthalate I .600(J) p g k g  
D i -n - bu t y I phi h alate 63,0OO(B) P g h  
bis(2-Ethylhexyl) phthalate 27,00O(B) P g f b  

Arsenic ND m g k g  

Chromium 4.269 nlgkg 
Lead 7 I .67_(13) I l l ~ / k $  

Mercury I .SS mg/k:: 
Seleni u in I 3 .O I (13) IlIg/k$ 
Silver 8 2. SO( t3 ) mg/k_S 

Benzene 1 O(J) 
Toluene 68 

SEMIVOLATILE ORGANIC ANALYSIS(2) 
Analyte Concentration Units 

TOTAL METAL ANALYSIS 
Analyte Concentration Units 

Barium ?9.36( t3) ingkg 
Cad in i u in 4.6?(B) niglkg 

pCi/g = picocuries per grain 
g g k g  = micrograms per kilogram 
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4.3 AUXILIARY EQUIPMENT AND DEBRIS 

Waste materials and auxiliary equipment generated at each tank installation were monitored by 
radiological operations and placed in wooden crates for storage as low-level radioactive waste in 
Building 664 (Table 4-6). These crates will be managed and shipped offsite for disposal with 
existing plant inventory. 

Waste materials included construction materials (wood, plastic, metal), sampling and monitoring 
equipment (glass, plastic), plastic buckets and plastic sheeting, and one metal/plastic-constructed 
radiological containment house. Waste equipment included such items as pumps, hoses, piping 
and ducting, filters, ladders, personnel hoisting equipment, and electrical lights and power cords. 

4.4 PERSONNEL PROTECTIVE EQUIPMENT 

Use of PPE was conducted as specified in the Integrated Operable Units 8, 9, I O ,  13, and I4 
Phase I RFI/RI Final Health and Safety Plan (DOE, 1993) and the project activity hazard 
analysis/preliminary hazard analysis. All used PPE was monitored by radiological operations for 
appropriate disposal. PPE which did not meet radiological operations release cr;iteria was 
containerized for storage as low-level waste in Building 664 (Table 4-6). Uncontaminated PPE 
was placed into plastic bags for disposal at the RFETS solid waste landfill. 

0 
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Tank 
Location 

I--40, 
T-2, 
T-3 

r-io, 
r- I 4, 
T - 1 6  

r- I O ,  
I-- 14. 
r-16 

r-io. 
I’- 14, 
r-16 

Table 4-6 
Summary of Waste Material Handling 

Approximate Waste I Volume I Class 
Type of Waste 

Various IDC’s: 6 cubic yards Low 
* PPE Level 

Metal - Glass 
* Plastic 

!b! I O  cubic yards Low 
ombustibles: Level 

* PPE - Bottles - Hoses - Sampling 

* Wood 

I’ I as t i c s : - Tent Level 
Coolers 

Equipment 

4 cubic yards Low 

Level 

- I  
Chair 
Pump 

* I-lose 

22 cubic yards 

Container 
Type 

~ 

3 Half-Crates 

2 Full-Crates 
I Half-Crate 

I FLI-Crate 

1 Half-Crate 

3 Full-Crates 
5 Half-Crates 

~ ~ ~ ~~ ~~~ 

Planned Storage 
Location Disposal I 
~ 

Building Offsite 
664 

Building Offsite 
664 . 

Building 0 ffsi te 
664 1 
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5.0 TANK STABILIZATION 

Following the contaminant removal and tank rinsing, the IAG USTs were completely filled with 
polyurethane foam to stabilize any possible remaining Contamination in the tanks until final 
disposition of the tanks is determined. The polyurethane foam is designed to stabilize the 
residual contamination in the tanks by preventing contaminant migration from the tanks to the 
surrounding groundwater, as well as preventing infiltration of groundwater, surface water, or pipe 
flow into the tanks. 

The liquid polyurethane foam components (resin and activator) are mixed in a material dispensing 
line and injected through a low-pressure flexible tubing into the taizks. As the liquid mix is 
injected into the tank, it flows to the lowest surfaces allowing the tank to f i l l  from the bottom up. 
The liquid mix is applied in stages to allow the foam to harden in intervals (nornially two 
minutes). Once hardened, the foam qualifies as a solid, inert material with a density of 
approximately two pounds per cubic foot (2 IbsIft3). A copy of the Material Safety Data Sheet 
for the polyurethane'foam is provided in Appendix C. 

The weight of foam material applied to each tank system was calculated based on the foam 
density (2 Ibs/ft3) and measured pumping rate of foam into the tank. Table 5 -  1 siinmarizes the 
estimated weight and volume of foam contained in each IAG tank. This information may be 
useful when determining final disposition ofthe IAG tanks. I t  should be noted that the weight 
and volume of foam reported for Tank T-40 includes the quantity of foam applied to the 
overlying valve vault, as described in  Subsection 1.2.2. Foam was applied to f i 1 . I  the vault 
opening, leaving no void space beneath the vault covcr. The vault lid was closed and secured 
with a lock after the foaming operations were completed. The valve vault overlying Tanks T-9 
and T-I 0 (Subsection I .2.4) w a s  not filled with foam since Tank 1-9 is currently i n  use. 

Due to groundwater infiltration, i t  was necessary to p i imp approximately 500 gallons of 
additional liquid from the north T-40 tank prior to application of foam. As slxcified i n  the AAP, 
this \vater was sampled and analyzed for Building S9 1 t rcatment acceptancc crircria only (i.e., 
gross alpha and gross beta activities, and pH) .  'I'hc: i . cs~ i I ts  Ibr these analyses ;ire as follows: 133 
pCi/l gross alpha activity, GO pCiil gross beta ac[iviiy% a n d  p1-l 8.17. Prior 10 being foamed, 
approsiniately I 7 gallons and  19 gallons o f  residual \vater w a s  measured in i l ic 'l"ank T - 2 i T - 3  
liolding t ank  sump and the overlying ccnter coiici 'cic chniiibci:: respectively. 'l'liis water \vas 
alm)rbed with an  dxorbeiii jiisr bcl'ori: foam \V:IS ;ippIicd LO tlic t a n k  systc i i i .  :lclual l'oaming 
activities \ w r e  coniplcted at  tlic six taiik sites 011 ilic clatcs l i s tcd i n  Table 5 -  1 
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Tank T-I6 
(south) 

Table 5-1 
Weight and Volume of Foam in IAG Tanks 

Tank T-10 Tank T-IO 
(eastxl) (west)( 1) 

11 FOAM I TankT-2rT-3 TankT-40 I TankT-14 I T F 0 2 1 6  

)I Weight I 2,340 1 1,660 1 10,487 I 3,699 
(Pounds) 

(Cubic Feet) 1 
Volume I 8,506 . i 6,034 i 38,122 j 13,447 11 (Gallons) I 

Date 07/23/96 07/25/96 09/23/96 * 091 17/96 11 Foamed 1 1 1 .  1 
14,359 1 5,211 1 5,211 

09/19/96 1 09/16/96 I 09/16/96 

( I )  Calculated based on a measured total volume of 10,423 gallons of foam to f i l l  Tank T-I0 (east) and 
Tank T- I O  (west) 
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CONCLUSIONS 

All liquids and sludges were removed from the six IAG underground storage tanks. 

Following removal of liquids and sludges, each tank was triple-rinsed to remove bulk 
contamination. In each tank a sample of the final rinsate water was collected for 
comprehensive analysis to document the extent of contamination remaining. 

All materials and wastes generated by the above activities were characterized and 
dispositioned. The liquids removed from the IAG tanks were treated at on-site facilities 
(Buildings 89 I ,  774, and 374). Sludges removed from Tank T-2/T-3 and Tank T-40 were 
containerized in 55-gallon drums for storage as radioactive mixed waste in RCRA Unit 
No. 1 until appropriate offsite disposal is authorized. Sludges removed from Tanks T- 10, 
T-14, and T-16 were transferred to Building 774 for interim storage as radioactive mixed 
waste. This waste is planned for treatment on-site circa 1998 following the installation 01’ 
a temporary Sludge Modification Unit adjacent to Building 774. The treated sludge will 
then be scheduled for appropriate offsite disposal. 

\ 

Auxiliary equipment, debris, and contaminated personnel protective equipment was 
containerized and stored as low-level waste in  Building 664. These materials are planned 
for offsite disposal. 

All six IAG USTs were filled with an inert closed-cell foam (polyurethane) to stabilize 
residual contamination and prevent influx of groundwater and/or surface water. Infl~is of 
groundwater \vas observed in  Tank T-2/T-3 and Tank T-40 during liquid removal. 

. 

Thc above referenced tasks were completed by the scheduled end date, September 30, 
1996. 
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APPENDIX A 

AAP Approval Letter 



STATE OF COLORADO 
. .  . .  Roy Romer, Governor 

Patricia A. Nolan, MD, MPH, Executive:Director 

Dedicated LO protecting and improving"the health and environment of the p p l e  of Colorado 

HAZARDOUS MATERIALS AND W F T E  M A N A G E M E N T  DIVISION 

4300 Cher Creek Dr. 5. 222 5.6th Street Room 232 
Denver, Co7orado 80222-1 530 
Phone (303) 692-3300 Phone (303) 248-71 64 Glorado Department 
Fax (303) 759-5355 Fax,$303) 248-71 98 of Public Health 

and Environment 

Grand Junction, Colorado 81 501 -2768 

January 30, 1996 

MI. Steve Slaten 
IAG Coordinator 
Department of Energy-RFFO 
P.O. Box 928 
Golden, CO 80402-0928 

RE: Approval of Accelerated Action Plan for Six IAG USTs 

Dear h4r. Slaten: 

0 n e  Colorado Department of Public Health and Environment, Hazardous Materials and Waste 
Management Division and the Environmental Protection Agency (the Agencies) have reviewed 
the Accelerated Action Plan for six Underground Storage Tanks (USTs) containing Resource 
Conservation and Recovery Act (RCRA) materials listed in the Inter-Agency Agreement (IAG). 
This plan details activities including inventory removal and rinsing and sampling the tanks in 
preparation of filling the & with foam to prevent groundsurface water infiitration as interim 
actions to remove these USTs as on-going sources of contamination. 0 

The Agencies give their approval for the actions detailed in this plan. The actions detailed are 
all w i h  the scope of normal operations with the exception of filling the tanks with foam. It 
has been stated by Kaiser-Hill personnel that the foaming activity will be addressed in a separate 
Proposed Action Memorandum (PAM) detailing that process. 

The Agencies would like to emphasize that although this plan is not intended to be a closure 
plan it may be possible to document that clean closure standards pertaining to the tanks 
themselves have been met with the activities conducted in this plan. Therefore, all rinsate 
samples should be compared to the clean closure standards contained within the permit to 
determine if these standards have been met. Also, the last sample collected and analyzed should 
be done with all QNQC protocols in place so these data can be used at a later date. If clean 
closure is desired a P.E. certification of the work conducted under this plan should also be 
obtained. It should be noted, however, that this is an interim action and does not fully address 
closure issues including ancillary equipment and any  releases from the tank systems. These 
issues will need to be addressed at a later date. a' 
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If you have any questions or comments about the Agenciek approval of these actions please 
contact Mark Agular, EPA, at 3 12-6013 or Cathy Alstatt, CDPHE, at 692-3349. 

Sincerely, 

Joe Schieffelin, CDPHE 
Unit Leader, Permitting and Compliance 
Federal Facilities Program 

cc: Susan Chaki, CDPHE-HMWMD 
Steve Tarlton, CDPHE-OE 
Dan Miller, AGO 
Dave Maxwell, DOE 
Mike Ferrari, Kaiser-Hill 

. Jefferson County Health Department 

Tim Rehder, EPA 
Manager, Rocky Flats Program 
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APPENDIX B 

Final Rinsate Sample Data Tables 



Tank T-2/T-3 Analytical Results Final Rinsate Sample 

' 

' 

Gross Beta (6.5 +/- 0.5)E3 

Analyte Activity Units 
Uranium-238 4,306 +I- 230 pCi/l 
Uranium-235 81 +I- 7 pCi/l 
Uranium-2331234 1,234 +I- 68 pCi/l 
Plutonium-2391240 33 +I- I ~ C i / l  

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

Bromomethane 
Acetone 
2-B u tanone 
Tetrachloroethene 

Analyte Conccntration Units 
SEMIVOLATILE ORGANIC ANALYSIS 

Acenaphthene I 1 ( J )  Pgll 
Dibenzofuran ' 6(J) 1.1g/l 
Fluorene 7(J) P811 
Phenanthrene 2 4 ( ~ )  1.1811 
Fluoranthene I9(J) 1.1211 
Pyrene I8(J) 1.1s/I 
Butylbenzylphthalate I l ( J )  1.1811 
Benzo [a] anthracene 7!J) Pg/l 
Chrysene 7(J )  1.15/1 
2-Ethylhexylphthalate bis- 87(13, J )  pg/l 
Benzo [b] fluoranthene 4(J) pg/l 
Benzo [k] fluoranrhene 4(J)  pg/l 
Benzo [a] pyrene 4(J) P811 

Analyte Concc n r raii on units 
Arsenic 44 pg l l  
Barium 2.030 pg/l 
Cadmium 5 5 . 2  p g l  
Chromium 2 , 3 2 0  Ltg/l 
Lead S . S O 0  y!Jl 
Mercury l ,!) I O  pg/l 
Selenium I O  LIS/I 
Silver I , 0 7 0  pg/ l  

TOTAL MEI'AL ANALYSIS 

pCi/l = picocuries per liter 

Americium-24 1 12 +I- I &/I 

Analyte Concentration Units 
Chloromethane 2(J) 

VOLATILE ORGANIC ANALYSIS 



6 

Chloroform 
Brornodichloromethane 
Trichloroethene 
Tetrachloroethene -,-, 

bis(2-Ethylhexyl) phthalate 1 (J) PEdl 

Arsenic ND pg/I 
H ari u in 8.7(B) w 
Cadmium ND py 
Chromium ND pgll 
Lead 4.5(B) w 
Mercury ND pg 
S e IC ti i u i i i  ND pg/I 
Silver ND pgll 

SEMIVOLATILE ORGANIC ANALYSIS 
Analyte Concentration Units 

TOTAL METAL ANALYSIS 
Analytc Concentration I Units 

I Negative value due to crosstalk correction factor 
pCi/l = picocuries per liter 
pg/l = inicrogranis per liter 
N D  = Not Dctccted 
13 = 12alioratory qualifier indicating the analyte was detected in [he blank samplc (OltG:\XlC) 
13 = I-aboratory qualifier indicating [lie analyte concentration < method (Icicctioii I i i i i l i  hut >= 

J = I_ahui-:itory qualifier indicating an estimated value which is less than 
ins~~-ui i icni  detection limit (INORGANIC) 

tlii: dctcctioii l imit  

GROSS A L P H m E T A  ANALYSIS(1) 
Analyte Activity Units 
Gross Alpha (1.9 +I- 0.2)E3 pCi1l 
Gross Beta (-3.4 +I- 0.9)E2 pCi/l 

Analyte Activity Units 
Urani u 111-238 0.625 +I- 0.1 37 pCi/l 
Uranium-235 0.000 +I- 0.042 pCi1l 
Uranium-233/234 0.298 +I- 0.103 pCi/l 
Plutonium-239/240 1,304 +I- 3 1 pCill 
Americium-24 1 .403 +I- 6 pCi/l 

Analyte Concentration Units 
Acetone 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

VOLATILE ORGANIC ANALYSIS 



Tank T-10 (West) Analytical Results Final Rinsate Sample 
(Sample No. T N O O  l6SRM) 

GROSS ALPHABETA ANALYSIS( I )  
Analyte Activity Units 
Gross Alpha (6.6 +I- 0.6)E3 pCiA 
Gross Beta ( - I  .O +I- 0.2)E3 pCiA 

Analyte Activity Units 
Uranium-238 8.21 +I- 0.55 pCiA 
'Uranium-235 0.200 +I- 0.094 pCiA 
Uranium-2331234 3.07 +I- 0.33 pCiA 
Plu tonium-2391240 5.419 +I- 126 pCiA 
Americium-24 1 1,675 +I- 2 I pCiA 

Analyte Concentration Units 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

VOLATILE ORGANIC ANALYSIS 

Acetone 8(J) ' udl 
Chloroform 
Bromodichloromethane 
Trichloroethene 

51 

9 
2(J) 

. -  
&A 

ueA 

\- I r w -  , , , .  
' TOTAL METAL ANALYSIS 

Units Analyte Concentration 
Arsenic ND 

I3.2(R) 
ND 

6.2(B) 
8.2 
ND 

Barium 
Cadm i u ni  
Chromium 
Lead 
Mercury 
Selenium ND 

I Negative value due to crosstnlk corrcction factor 
pCill = picocuries per l iter 
pg/l = micrograms per litcr 
ND = Not Detected 
R = Laboratory qunlifici- iiiilic,;itiiig [ l id aiiiilytc was dctcctctl i i i  [ l ie blank sample (ORGANIC) 
B = Laboratory qunliIicr iritlicatiiig tlic aiialytc conccritration < method detection l i m i t  but >= 

I = Laboratory qualifier i i i i l ic;itii ig ; i n  cs[iiii;itcd vnliiz \vl i ich is less than 

Silver S.O(B) Pgll 

insmment clctccrioii l i i i i i t  ( INOKC;;~i\IIC) 

[ l ie detection limit 



Tank T-14 Analytical Results Final Rinsate Sample 
(Sample No. TNOO 174RM) 

GROSS ALPHABETA ANALYSIS( I )  I 

Analyte Activity Units 
Gross Alpha (1.4 +I- 0.1 )E4 oCill r - -  
Gross Beta (-5.7 +I- 3.0)E2 pCiA 

Analyte Activity Units 
Uranium-238 I17 +I- 3 pCi1l 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

Uranium-235 I .66 +I- 0.27 & i n  
Uranium-233/234 19.4 +I- 1.0 pCin 
Plutonium-2391240 2,047 +I- 50 pCin 
Americium-241 8,187 +/- 121 pCiA 

Analyte Concentration Units 
VOLATILE ORGANIC ANALYSIS 

Acetone 9.6(B. J) Pd1 
Carbon Disulfide I .8(J) P d  
2-B utanone I S(J) PgIl 
Tetrachloroethene 1.7(J) W l  

Dimethyl phthalate 19 Pd1 

his (2-Ethylhexyl) phthalate 23 PdI 

Arsenic ND P d l  
Bari u n i  9.6(B) P d l  
Cad in i u ni NP 1 M  
Chromium ND &/I 
Lead 4.1(B) Pidl 
Me rcu r y ND PLY 

Silver ND P d l  

SEMIVOLATILE ORGANIC ANALYSIS 
Analyte Concentration Units 

N-Nitrosodiphenylamine 1 14 

TOTAL METAL ANALYSIS 
Analyte Concentration Uni t s  

Selenium ND 

I Negative value due to crosstalk correction factor 
pCi/l = picocuries per liter 
ys/l = microgram per ljter 
N D  = Not Detected 
13 = Laboratory qualifier indicating the analyte was detected i n  the b l a n k  saniplc (ORGANIC) 
I3 = Laborarory qualifier indicating the analytc concentration < mcthod detcction I in i i t 'hu t  >= 

I = 1,ahoratory qualilier indicating an  cstimatctl value which is less than 
instruiiicnt detection limit (INORGANIC) 

[lie detcction l i m i t  



Tank T-16 (South) Analytical Results Final Rinsate Sample 

' 

(Sample No. TN00146RM) 
GROSS ALPHABETA ANALYSIS( I )  

Activitv 1 Init9 I 

\ .  , 
130 Pg/l 
40 Pg/l 
270 M A  

2(J) Pg/l 

ND Pg/l 
l8.1(B) PdI 

12.2 Pgl1 
20 Pdl  

1.7(B) Pg/l 

I ,  I-Dichlorethene 
Chloroform 
I ,2-Dichloropropane 

Analyte Concentration Units 
bis(2-Ethylhexyl) phthalate 

Anal y te Concentration Units 
Arsenic 
Barium 
Cadmium ND 
Chromium 
Lead 
Mercury ND 
Seleniu i n  

SEMIVOLATILE ORGANIC ANALYSIS 

TOTAL METAL ANALYSIS 

Silver 10.5 

-.... Y 

IGross - -  Alpha (2.5 +/- 0.1)W vCi/l ===I 
(-5.5 +/- 2.9) E2 pCiA Ciross Beta 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 
Analyte Activitv 1 Inirs 
Uranium-238 

- 
56.3 +/- 1.9 nCi/l 

Uranium-235 
Uranium-2331234 
Plutonium-239/240 

1.16+/-0.22 

5,367 +/- 130 
36.8 +/- 1.4 

Americium-24 1 13,954 +/- 20 1 
VOLATILE ORGANIC ANALYSIS I 

I . Y  

(Acetone I l u n  

pCiA = picocuries per liter 
,USA = micrograms per liter 
N D  = Not Detected 
U = Laboraiory qualifier indicating the analyte was detected in the blank sample (ORGANIC) 
B = Laborarory qualifier indicating thc concentration is < method derecrion limit but  >= 
instrument dctection limit (INORGANIC) 
_I = Laboratory qualifier indicatirig an cstirnatcd value which is less thai l  

the detcctioii l imit  



Tank T-40 (North) Analytical Results Final Rinsate Sample 
(Sample No. TNOO106RM) 

GROSS ALPHABETA ANALYSIS . .  
Activity Units 

Gross Alpha (4.2 +I- 0.4)E3 pCi/l 
Gross Beta (1.1 +I- 0.2)E2 pCiA 

Analyte Activity Units 
RADIOCHEMISTRY ISOTOPIC ANALYSIS 

Uranium-238 608 +/- 28 
38.6 +I- 4.1 
1,403 +I- 58 
265 +I- 11 

Uranium-235 
Uranium-233/234 
Plutonium-239/240 
Amencium-24 1 49.1 +I- 3.3 

VOLATILE ORGANIC ANALYSIS 
Analyte Concentration units 
Acetone 7 3 w  Pdl 
2-Butanone 19(B, J) Pg/l 
Trichloroethene 38 PgA 
Benzene I O U )  Pdl 
Tetrach loroethcne 2,800 Mfi 
Ethylbenzene ($5) 
Xylene (1n.p) 15(J) 
Trich-tri tlcthane 29 - Pd1 
Xylene ( 0 )  7(J) 
1,4-Dichloroben~ene 9(J) 

1.2-Dichlorobenzene I O(J) 

SEMIVOLATILE ORGANIC ANALYSIS 
Analyte Concentration Units 

Acetophenone 7(J) Pd l  
,N n p Ii th  a1 cnc 4(J) PdI 
2-hlethylnaplitlialene 16(J) PdI 
Dimehyl phthalate 54 Pdl  
D ieth y I ph t h a I ate 4(J) Pgll 
Phenan[hrene 9(J) Id1 
D I - n - bu t y I p h t h al ate 
Pyrene 7(J) 
bi s( 2-ELhy I hexyl) phthalate 520(E, B) Pg/l 

Arsenic 2.9 pg/l 
13 a ri 11 111 313 PSI1 
Cadiii i ti ni 64.2 pg/l 
Ch ronii I: m 462 pg11 
ILcatl 600 pg11 
Mzrct i  r y  43.1 pg11 
S e IC n i II I 11 ND pg/I 
SI I vc.r 20. I ps/I 

I3@, J )  Pdl , 

TOTAL METAL ANALYSIS 
Ann  I v te Concentration Units 

pCi/l = picc7c11rics pcr Iitzr 
LIS/] = iiiici-o2raiiis pcr litcr 
N i l  = Nut Ilclscicil 
13 = Lahoi-atnry qualil~icr intlic;iring the analyte \vas dctccted i n  the blank sample (OIIGANIC) 
13 = ILiboratol-y qtialificr irid1c;iring the analytc conccntration < method detcctiori limit h t i i  >= 

J = I.,:il~or;itoi~y qii:ilil'icr i i i ( 11c i i t i n~  a i l  cstiniiitccl \~aluc which is less than 
ins~i~~in ic i i t  ~ C : L ~ C L I O I I  l i i i i i i  (INORGANIC) 

[tic dctcc.lioii l i i i i i i 



Tank T-40 (South) Analytical Results Final Rinsate Sample 
(Sample No. TNOO113Rh4) 

GROSS ALPHAJBETA ANALYSIS 
Analyte Activity Units 
Gross Alpha (2.6 +/- 0.3)E3 pCill 
Gross Beta (5.0 +/- 1.4)E2 pCin 

Analyte Activity Units 
Uranium-238 468 +I- 23 pCin 
Uranium-235 35.1 +I- 4.1 pCin 
Uranium-233/234 1.102+/-48 pCi/l 
Plutoniurn-239/240 179 +/- 8 pCiA 
Americium-24 1 41.4+/-2.9 pCin 

RADIOCHEMISTRY ISOTOPIC ANALYSIS 

VOLATILE ORGANIC ANALYSIS 
Analyte Concentration Units 
Acetone 
2-Butanone 
Trichloroethene I Tetrachloroethene 
Xylene (rn,p) 6(J) 

I ,2-Dichlorobenzene 3(J) 

SEMIVOLATILE ORGANIC ANALYSIS 
Analyte Concentration Units 

Diethyl phthalate 
Di-n-butyl phthalate 
bis(2-Ethylhexyl) phthalate 260(t3 j 

Arsenic 2.7 MI1 

TOTAL METAL ANALYSIS 
Analyte Concentration Units 

Barium 230 Pill 
72 PLgJI 
I46 Pd1 

Lead 332 M / l  
Mercury . 48.9 PgJl 
Selenium ND P d I  
Silver 8.4 Pgll 

Cadmium 
Chromium 

pCin = picocuries per litcr 
pgll = micrograms per litcr 
ND = Not Detected 
I3 = Laboratory qualifier intlicatiiig the a i i a l y k  wiis clciectcd in the blank sample (ORGANIC) 
B = Laboraiory qualifier indicating the aiinlytc conccntration e method detection limit but  >= 

J = Laboratory qualifier indicating a n  estimated value which is less t h a n  
instrument detection l i m i t  (INORGANIC) 

the detection limii 
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Material Safety 
0 Data Sheet 

NORTH CAROLINA FOAM INDUSTRIES, INC. P.O. BOX 1528 
MOUNT AIRY. NORTH CAROLINA 27030 
919-789-9161 

PRODUCT IDENTIFICATION 

TRADE NAME: NCFI 810-91 R 

CHEMICAL NAME: Mixture  

CHEMICAL FAMILY: Poly01 Resin Syetem 

FORWULA: N / A  

SYNONYMS: Ure thane  Resin DATE PREPARED: 6 /25 /91  
~ ~~ 

INGREDIENTS - HAZARD CLASSIFICATION 

NAME : CAS NO. x TLV 
1,l-Dichloro-1-fluoroethane 1 1717-00-6 14 None E s t a b l i s h e d .  500 ppm TWA 
( C H 3 C C 1 2 F  or H C F C - 1 4 l b )  and 800 ppm S T E L  r ecommended .  

'Not l i s t e d  a s  a c a r c i n o g e n  ( N T A ,  I A R C ,  O S H A )  

SHIPPING INFORMATION 

is  n o t  r e g u l a t e d  when s h i p p e d  domest ical ly  by l a n d  o r  water .  I f  s h i p p e d  b y  
- ( I A T A ) :  o t h e r  r e g u l a t e d  s u b s t a n c e s :  Class 9;  ID NO. 8027 ( m i s c e l l a n e o u s  l a b e l ) .  

~ 

PHYSICAL DATA 

B O I L I N G  P O I N T  (OF) : C H 3 C C 1 2 F ,  90°F S P E C I F I C  GRAVITY:  1 .16  

S O L U B I L I T Y  IN WATER: S l i g h t  X V O L A T I L E  BY VOLUME: 13 

APPEARANCE A N D  ODOR: D a r k  r e d - b r o w n  l i q u i d ;  s l i g h t  e t h e r e a l  odor  

F I R E  A N D  EXPLOSION HAZARD DATA 

F L A S H  POINT: After C H 3 C C 1 2 F  e v a p o r a t i o n ,  Over 200°F (Pensky~artens)FLAMMABLE L I M I T S  ( V A P O R )  

E X T I N G U I S H I N G  MEDIA:  Water, d r y  c h e m i c a l s ,  C 0 2 .  Lower: 7 . 4 % ;  U p p e r :  1 5 . 5 %  

S P E C I A L  F I R E  F I G H T I N G  PROCEDURES:  A s e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  m u s t  b e  worn  t o  p r o t e c t  
a g a i n s t  t o x i c  a n d  i r r i t a t i n g  v a p o r s .  

UNUSUAL F I R E  AND E X P L O S I O N  HAZARDS: O v e r h e a t e d  c o n t a i n e r s  may  r u p t u r e  d u e  t o  p r e s s u r e  
p r o d u c e d  by C H 3 C C 1 2 F .  

I 

C H 3 C C L 2 F  b u r n s  t o  form ac ids  a n d  n o x i o u s  g a s e s .  

REACTIVITY D A T A  

S T A B T L I T Y :  S t a b l e  C O N D I T I O N S  TO A V O t D :  T e m p e r a t u r e s  o v e r  OS°F 

Y M E R I Z A T I O N :  W i l l  not occur  C O N D I T I O N S  TO AVOID:  N / A  

O M P A T A B I L I T Y :  I s o c y a n a t e s  a n d  o t h e r  chemi . caLs  w h i c h  r e a c t  w i t h  hydroxy!  g r o u p s .  

:ARDOUS D E C O M P O S I T I O N  PRODUCTS:  Wheri burned; C O ,  C 0 2 ,  NOx, a l i p h a t i c  i r a q m e n t s ,  \ i f ,  tic1 
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~ . ... Material Safety 
Data Sheet 

NORTH CAROLINA FOAM INDUSTRIES, INC. P.O. BOX 1528 
MOUNT AIRY, NORTH CAROLINA 27030 
91 9-789-91 61 

~ ~ 

PRODUCT IDENTIFICATION 

TradeName: NCFI 810-91  A Chemical Family: Aromatic Isocyanate 

Chemical Name: Polymethylenepolyphenylisocyanate Formula: N/A 
Synonyms: Polymeric MDI DatePrepared: 6 / 2 5 / 9 1  

HAZARDOUS INGREDIENTS 

Name: x TLV 
Diphenylmethane dusocyanate (MDI)’ A p p r o x i m a t e l y  50 0.02 ppm ceiling 

Not established Higher polymers of similar structure’ A p p r o x i m a t e l y  50 

‘NO[ listed as a carcinogen (NTA, M C ,  OSHA) 

PHYSICAL DATA a 
‘ing Point: 6 2 5 ° F  

Solubility in Water: Insoluble, reacts 

Appearance and Odor: Brown Liquid, slightly aromatic odor 

Specific Gravity: 1. 2 4  

%Volatile by Volume: None 

FIRE AND EXPLOSION HAZARD DATA 

Flash Point (test method): 

Extinguishing hfedia: Water, dry chemicals, CO I 

Special Fire Fighting Procedures: A selfcontamed breathing apparatus should be worn to protect agamst toxic and irritating vapors. 

3 9 0 ° F  Pensky-Mar t e n s )  

Unusual Fire and Explosion Hazards: At ternperaturcs above 400°F.  MDI can polyrnerizeldecornpose causing pressure build-up in 
closed containers and possibly rupture. Avoid water contamination in closed containers which may cause rupture 
(CO, is evolved). 

~~ 

REACT I V IT Y D A T  A 

Stability: Stable Co 11 dit ions to Avo id : Con ra ri i i na I i o n \I‘ i t ti w ii IC r 
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I Material Safety NlalFl I 

NORTH CAROLINA FOAM INDUSTRIES, INC. P.O. BOX 1528 
MOUNT AIRY, NORTH CAROLINA 27030 
919-789-9161 

Date Prepared: 2/22/89 

S A R A  313 INFORMATION 

The isocyanate ( A )  product contains the following toxic substance 
subject to the reporting requirements of section 313 of Title 1 1 1  
of the Superfund Amendments and Reauthorization Act of 1986 and 
40 CFR Part 372: 

CHEMICAL NAME CAS NUMBER CONCENTRATION 

METHYLENE BIS(PHENYLIS0CYANATE) (MBI) 000101-68-8 3 9 - 5 0 %  
[Same as Diphenylmethane diisocyanate (MD1)I 

IMPORTANT NOTICE: 

This notification is a part of the Material Safety Data Sheet 
and must not be detached. Any copying and redistribution of the 
Material Safety Data Sheet shall include copying of this notice and 
attaching the copy to the redistributed Material Safety Data Sheet 
copies. 



APPENDIX D 

Sample Analysis Lab Data Sheets 
(See Volume Two) 



- 
I611.711 . . ... 

pnsnre 1-1 

IAG Underground Storage Tanks 
Location Map 

EXPLANATION 
Tanks of lmmadiate Interest 

Standard Map Features 
Buildings or other structures 

Lakes and ponds 

drslnrge fasturea 
- Svesms, dioches. or other 
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Scala - 1 : 2730 
1 Inch represents approximately 228 feet 
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Slata Plans Coordinate Ploiection 
Colorado Central Zone 

Datum: NAD27 
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i= U.S. Department of Energy 
Rocky Flats Environmental Technology Site 
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