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i. INTRODUCTION
1.1 SAMPLES

This report presents the analyses results for three samples obtained under RPP-PLAN-28509,
Sampling and Analysis Plan for Building 241 702-AZ A Train. The samplcs arc entered into the
222-S Laboratory LABCORE system as SO6E001025 for the external ventilation duct crystalline
material, SOE6001026 for the floor material, SO6E001042 for the resampled floor material
blended with SOE6001026, and SO6E001029 for a pipe section from the tie-in line between
AZ-702 and AZ-301. The field sampling reports are contained in Appendix A. The laboratory
sample identification is presented in Appendix B. Samples are reported by the primary
LABCORE number as indicated above and then by subsamples for the different analyses
performed. For example, the external ventilation dust crystalline material identified as
SO6E001025 is further divided into subsamples identified as SO6E001034 (IC-NH,),
SO6E001035 (ICP-RECRA Metals), SO6E001036 (IC-Anions/Small Org), SOE6001037
(SVOA Extraction), and S06E001045 (DSC-TA). The results are reported in this final report
under SO6E001025. The pipe section contained only enough material to perform a scanning
electron microscopy (SEM) analyses; therefore microbiological analysis was not performed on
this sample as originally planned.

The sampling and analysis was done in response to problem evaluation request (PER) number
PER-2004-6139, “702-AZ Filter Rooms Need Radiological Cleanup Efforts.” This PER
described an unknown condition within the 702-AZ Ventilation System Filter Room A caused by
leakage of a crystalline substance from around the heater section and subsequent accumulation
on the floor. Sampling of the unknown substances was recommended by the PER “with
complete disclosure of chemical, radiological and biclogical results.” Based on the sample
results, personnel protective equipment (PPE) can be prescribed for performing the necessary
facility repairs, clean-up, and decontamination.

1.2 BACKGROUND

| The 702-AZ train is used to filter emissions from the ventilation of the primary tank headspaces
: in double-shell tanks 241-AY-101 (AY-101), 241-AY-102 (AY-102), 241-AZ-101 (AZ-101),
and 241-AZ-102 (AZ-102). When the 702-AZ ventilation system was first put into service in
March 1998, condensate buildup and internal flooding was experienced throughout the 702-AZ
system. The “A”-side parallel exhaust clean-up train was being operated at the time that
flooding occurred. As a result of the event, the unit was shut down to remedy the problem, and
! therefore the 702-AZ parallel B-train was not exposed to the liquid. [t was not immediately

: obvious that the high-¢fficiency particulate air (HEPA) filter on the A-train was wet. When this
‘was noted, the HEPA filters were changed on both trains. The heater section upsiream of the
HEPA filters on the A-train was found to be wet also, and the system was dried out as much as
possible with rags. The presence of condensate in the system and additional leakage appears to
be intermittent and may be dependent on waste-intrusive work activity in the tanks, as well as the
operational efficiency of the tank ventilation system moisture removal subsystems.




Page 9 of 162 of DAO4063678

RPP-RPT-31293, Rev. 0

In 2004, the 702-AZ condcensate drainage and collection system experienced plugging, primarily
in the drain from the scal pot to the condensate recciver catch tank. Efforts to investigate and
clear drainage problems revealed that a construction test blank was left in place in the drain from
the primary condenser during systems startup in 1998, which caused the condenser to fill up with
condensate and carry over entrained moisture (e.g., droplets, mists) into adjoining ductwork and
equipment. Condensate seal pot drainage problems also caused condensate back-up into the
high-efficiency mist eliminator (HEME), contributing to carry-over of entrained moisture in the
air stream to the exhaust HEPA filter clean-up trains. Intermittent operation of individual tank
ventilation recirculation cooling loops also contributed to high system moisture content and
resultant condensate in the system.

Leakage from the 702-AZ Filter Room A heater scction and onto the floor was first documented
in operator routinc-round data sheets in April 2004, and subsequently reported April 16, 2004, in
PER-2004-2155, “702-AZ Filter Room Area Posted Iigh Contamination Area.” A work
package was gencrated to decontaminate the area. Before initiating the clean-up effort, sampling
and analysis of the deposits formed from the leak was required to prescribe appropriate PPE (sce
PER-2004-6139).

In Spring 2006, condensate drain system plugging again contributed to back-up of condensate
into the ventilation system. As beforc, carry-over of entrained moisture from the HEME to the
filter clean-up trains occurred, where it was primarily collected in the airstream heater sections
upstrcam of the exhaust HEPA filters. Additional leakage from the heater section as a result of
this event appears likely due to the moist appearance of the deposits.

The same external leakage problem is not as apparent for the B-train housing as it is on the
A-train. Over the last 2 vears B-train has been operated morc than A-train. Figurc 1 shows a
crystalline substance emanating from behind the heater housing stainless-steel face flange of the
A-train (left arrow). Also, there appears to be additional material and/or corrosion products
accumulating below the lower edge of the heater face flange (right arrow).

Figure |. Unknown External Ventilation Duct
Crystalline Substance.

b
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Figure 2 shows an arca with material on the floor directly below the A-train heater housing and
some staining. The area of interest is indicated by the lower arrow. The area indicated by the
lower arrow may be the accumulation from the initial ventilation duct “leak” site and the upper
arrow could indicate material that sceped under the I-beam. This floor material was found
directly beneath the crystalline material shown in Figure 1.

Figure 2. Unknown Brownish-black Floor Material.

Samples of the crystalline substance external to the A-train heater section and the material
deposited on the floor were collected on May 25, 2006, and submitted to the 222-S Laboratory
for chemical and physical analysis to characterize the unknown materials. The floor material
was resampled on July 31, 2006, to supplement the small amount of material obtained in

May 2006. Additional samples were obtained at various locations during the May 2006
sampling event for microbiological analysis to evaluate potential biological hazards. The
primary area of concern leading to the sampling event is Filter Room A located in Building
702-AZ as shown in Figure 3.

The 702-AZ Ventilation System is described in detail in RPP-15127, System Design Description
Jor AY and A7 Tank Farm Primary Ventilation System (DSA-Based), and shown in Figure 3.
The system description includes the system functions, requirements, facility layout, flow
diagrams, major components, configuration, operation, and maintenance.
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Figure 3. 702-AZ Ventilation Building.
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1.3 ANALYSES

The samples of the duct crystalline material and the floor substance were subjected to

microbiological and chemical analyses. Analytical grade ammonium nitrate and ammonium
nitrate mixed with sodium chloride were also analyzed for their thermal behavior. The chemical
analyses performed are shown in Table 1. The microbiological analyses conducted are shown in

Table 2.

1.4 SAMPLE IDENTIFICATION

Table 3 shows the field sample identification numbers, sample types, associated analyses, and
sample locations for all the samples taken except for a sample of piping. The pipe section,
removed during tie-in of the new AZ-301 condensate receiver tank to the 702-AZ ventilation
building, had an unknown substance adhering to a small area on its inside surface,
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Table 1. Chemical Analyses.

Analysls

o Ana!yses

1ly te(s) -

Gamma energy analysis (GEA)

Radxonuchde speciation (wﬂl describe radwachve isotopes

present in the samples)

Scanning electron microscopy with enerpy

| Morphology, partlcie 1dcnnﬁcat10n, with elemental

dispersive X-ray spectroscopy analysis

Polarized light microscopy (PLM) Optical microscopy 1o gather crystalline phase information

X-ray diffraction (XRD) Identification of compounds associated with the crystalline
mass

Solid pH pH of the samples

Polychloﬁnaied biphenyls (PCB) screen

Necessary for the lab to properly dispose of waste from
analyses unless there is prior knowledge of sample PCB
content

Differentiat scanning calorimetry (DSC) and

Measurement of the thermal transition of a sample (DSC);

thermogravimetric analysis (TGA) measurement of the weight loss of a sample (TGA).
Ammonium - | Ammonium ion

Water digest followed by ion Anions (fluoride, chloride, nitrite, nitrate, bromide,
chromatography phosphate, sulfate, formate, acetate, glycolate, oxalate) in

‘the water soluble fraction of the solid samples

Acid @igest/inductively coupled plasma
spectroscopy '

Metal cations in the acid-digested sample of the solids
(most metals except mercury)

Total inorganic carbon/total organic carbon

Total inorganic carbon and total organic carbon,

Organic extract/gas chromatography-mass
spectroscopy analysis

Identification and quantification of organic soluble organic
compounds present in the solids

D3C using analytical-grade ammonium
nitrate

Measurement of the thermal transition of analytical-grade

ammonilim nitrate

DSC using analytical-grade ammonium

Measurement of the effects of chloride at 0.2 wit% on the

nitrate plus chloride thermal trangition of ammonium nitrate
Table 2, Microhiological Analyses. o
Crystalline material Mlcmbxologlcal (ota] populatlon cnumcratlon per unit Bactetia/fungi
Floor stain, I:tmwmsh—hlack Microbiological surface enumeration per unit area and Bacteria/fungi
matenal on ﬂnor per unit total mass, '
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Table 3. Field Sample Identification.

1 702-AZ-1 Bulk/8- or 16-0z. tared, . | SEM, PLM, XRD, GEA, A-train, below heater
: sterile wide-mouth jar pH, bacteria, fimgus, PCB, .| section
T DSC/TGA, ammonium, -
anions, metal cations, .
TOC/TIC, and scluble -
organic species.

2 702-AZ-{A - | Laboratory plate counts | Bacteria (TSA medlum) N/A

T (S

4 T02-AZ-2 Bu]l:/S- or 16-0z. tared, SEM, PLM, XRD, GEA, A-train, on floor below
702-AZ-3 sterile wide-mouth jar pH, DSC/TGA, heater

' : : ‘ammonium, anions, metal
cations, TOC/TIC, and -
soluble organic species.

5 T02-AZ-2A RODACM plate w/TSA | Bacteria {TSA mediuni) A-train, on floor below
§ " T702AZ28 | RODAC® plate w/SAB | Fungi (SAB medium) T lﬁ::;n, on floor below
7 702-AZ-2C RODAC” plate w/TSA | Bacteria (TSA medium)_. lﬁ::n on floor below
8 |[702-AZ2D RODAC® plate WISAD | Fungi (SAB medium) iit:{n, on floor below
9 _ 702-AZ-2E | RODACﬁ5 plate w/TSA _Bacteria (T_SA medium) gﬁ::n, on floor below
0 -}oz-A_z-zF_ | RODAC® plate w/SAB | Fungi (SAB mediurm) T:::n on floor below

heate

11 T02-AZ-TSA- RODAC® plate /TS A. Bacteria (TSA medium) NA

BLK blank unopened _
12 702-AZ-SAB- | RODAC" plate w/SAB, | Fungi(SAB medium) NA
BLK blank unopened o :
13 702-AZ-TSA- RODAC® plate w/TSA, | Bacteria (TSA medium) A-irain, on floor, ¢lean
' FBLK field blémk : - | area
14 702-AZ-SAB- -R{]DAC plate waAB Fungi (SAB medium) = | A-train, on floor, clean
FBLK : field blank ' o : area .
15 702-AZ-TBA- Petri plate/PBS w;’I‘SA - | Bacteria (TSA medium) ‘NA
TRPBLK trip blank : ' '
16 702-AZ-SAB- | Petri plate/PBS w/SAB [ Fungi (SAB medlmn] NA -
TRPBLK trip blank '
DSC/TGA = differential scanming, calonmeuyz‘ﬂwrmugmvnnenm analysis
GEA = gamma energy analysis
“NA . = not applicable

PBS . - = Phosphate-buffered saline
rCH = polychlorinated biphenyls
PLM: = polarized light microscopy

RODACT = = replicate organism detection and counting A registered trademark of B D Laboratories,

: West Chester, Pennsylvania,
SAB = Sabouraud dextrose agar
SEM = scanning ¢lectron microscopy
TOC/TIC  w=1iptal organic carbon/total inorganic carbon
TSA = trypticase soy agar '
XRD = X-ray diffraction
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Sample 702-AZ-1 is identified in LABCORE as SO6E001025, sample 702-AZ-2 is identified in
LABCORE as SO6E001026, and the retake of the floor material (702-AZ-3) and subsequent
blending with the SO6E001026 floor material is identified in LABCORE as SO6E001042. The
section of pipe did not have a field sample number and is tracked in LABCORE as SO6E001029.

1.5 SAMPLE LOCATION

Figure 4 shows the sample location for the external ventilation duct crystalline material,
SO06E001025. Figure 5 shows the sample location for the floor material, SO6E001026. The
retake of the floor sample, 702-AZ-3 was from the same location identified in Figure 5.

Figure 6 shows the sample locations for the microbial surface enumeration using RODAC'
plates, Figure 7 shows the uncontaminated concrete surface control area for the microbiological
analysis.

Figure 4. Sample location for External Ventilation
Duct Crystalline Material,

Itern 1 Bulk Sample 702-AZ-1.
Two visible stalactites

collected, Also, one stalactite
collected from behind cabinet.

"RODAC is a registered trademark of B-D Laboratories, West Chester, Pennsylvania.

7
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Figure 5. Sample Location for Floor Material.

Item 4 Bulk Sample 702-AZ-2

Sample Location of
ltem 6 (702-AZ-2B).

Sample Location of
ltem & (T02-AZ-2A).

Sample Location of
Item 7 (702-AZ-2C)

Sample Location of ;

ltem 8 (702-AZ-2D).

Sample Location of e :

Item 10 (702-AZ-2F). ey
Floor (pad) under

" A-Train Heater
+| Section

Sample Location of
ltem 9 (702-AZ-2E).
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Figure 7. Uncontaminated Concrete Microbiological
Control Sample Location.

o Approximate Sample Locations
| of Field Blanks 702-AZ-TSA-

. FBLK (ltem 13) and 702-AZ-
SAB-FBLK (ltem 14) on floor
undemeath A-Train HEPA Filter
Housing.

2. ANALYSES RESULTS
2.1 MICROBIOLOGICAL ANALYSES

2.1.1 Surface Enumeration

Microbial enumeration of the floor stain material was accomplished by pressing against the test
area a RODAC® plate containing trypticase soy agar (general heterotrophic bacterial agar)
(Appendix C-1) and a RODAC® plate containing Sabouraud’s dextrose agar (general
heterotrophic fungi agar) (Appendix C-2). The plates were incubated at room temperature and
counted over 5 days and the ending microbial growth reported. There was no confluent growth
observed early in the incubation on the RODAC® places. The results are presented in Table 4.

2.1.2 Dilution Plate Counts

A known mass of sample was weighed from SO6E001025 (crystalline material) and SO6E001026
(floor material) and solubilized in 2 mL of sterile phosphate buffered saline (PBS)

(Appendix C-3). Tenfold dilutions beginning with 10" and up to 10° were made from the
solubilized material and plated on TSA (Appendix C-4) and SAB (Appendix C-5) agar. A
spread plate technique was used to cover the agar surface. The plates were incubated at raom
temperature and counted over 5 days and the ending microbial growth reported. Table 5 presents
the results from the 702-AZ material. As an indicator of microbial abundance in soil, a random
sample was generated from soil gathered from the 300 Arca near Building 331 and is identified
as “soil sample” in Table 5.
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Table 4. RODAC® Plate Results.
o T L Colony~-Forming Units iy
_ Sample Number | Agar Type - per Plate® © - - _ dpm®
702-AZ-2A TSA 88 500
702-AZ-2B SAB 41 350
702-AZ-2C TSA 82 1.100
702-AZ2D SAB 21 300
702-AZ-2E TSA 68 1,500
| 702-AZ-2F SAB 27 1,000
: 702-AZ-TSA-BLK® . TSA No growth NA®
702-AZ-SAB-BLK® . SAB No growth NA
702-AZ-TSA-FBLK® TSA 110 <50
| 702-AZ-SAB-FBLK" SAB 71 <50
: 702-A7-TSA-TRPBLK' TSA No growth NA
702-AZ-SAB-TRPBLK SAB No growth NA
* Agar ares is 3,97 square inches. '

b dpm = disintegrations per minute (The associated dpm readings is for relative indicators only.

| using a Geiger-Mueller (GM) counter through the bottom of the RODAC® plate.).

; °BLK =Blank control, unopened RODAC® plate.

INA = not applicable.

i ‘FBLK = Ficld blank, contact plate from adjacent non-stained ares, see Figure 7.
ITRPBLK = Trip blank, opened but not contactsd RODAC® plate.

Table 5. Microbial Plate Cotnt Resuls.

The counts were taken

. SO6E001025 (crystalline material) _
Growth Medinm Sample Mass CFU/g
TSA for heterotrophic bacieria 0.145 1.5E+03

'| SAB for heterotrophic fungi 0.145 No growth
; SG6E001026 (floor material)
TSA for heterotrophic bacteria 0.132 1L1E+03
SAB for heterotrophic fungi 0.132 5.9E+02
300 Area Soil Sample '
TSA for heterotrophic bacteria 0.2 3.5E+M4
SAB for heterotrophic fungi 0.2 8 9E+03

2.2 CHEMICAL ANALYSES

| 221 Material from 702AZ A-Train

The results of the initial chemical testing performed on samples of the external ventilation duct
crystalline material and the floor substance are presented in Table 6. These analyses were
carried out before the floor substance was resampled (702-AZ-3) and blended with the 702-AZ-2
initial floor sample. The resample and blending allowed enough floor material to be subjected to
: all requested chemical analysis at the best analytical method detection level possible. Table 7
- presents the secondary chemical results of the crystalline and blended materials. Where
duplicate analysis was performed, the average values are presented. The complete analytical

results are included in Appendix D. Only results found above detection limits are reported in

Table 7.

10
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Tablc 6. Imitial Analytical Results for SO6E001025 (crystalline material) and

SO6E001026 (floor material).
S : s Sample
_Analysis S06E001025 SG6EDG1026
GEA (counting error) | *’Cs 0338 pCi/g BiCs 0.638 uCi/g
(3.98%) (3.99%)
SEM with energy NHNO; Mixture of NH,NO; and NaNO; with
dispersive X-ray organic (carbon rich) coating.
spectroscopy (EDS) : '
PLM Not done {see text) NaNQ,, NaNQ,, and/or NH;NO,
along with organic material.
XRD NH4NO;- NHNO;, NaNO, and a
! noncrystalline phase
Solid pH 3.94 4.68
PCB screen None detected None detected

As shown in Table 6, the only radionuclide that was found in both samples, using a gamma
energy analysis (GEA) scan, was "*’Cs. All other radionuclides were at the less than detect level.
The scanning electron microscope (SEM) using dispersive X-ray spectroscopy (EDS) indicated
that the crystalline material was essentially ammonium nitrate. The floor material was found to
be primarily a mixture of ammonium nitrate, sodium nitrate, and an organic coating with minor
amounts of chlorine, calcium and iron. The X-ray diffraction (XRD) analysis confirmed the
SEM results. The polarized light microscopy (PLM) for SO6E001025 (crystalline material) was
not performed. This was because the diagnostic PLM test for ammonium nitrate involves
heating the sample and observing the sample optically as the sample cools. Currently, the PLM
procedure for analysis of radiclogically contaminated samples requires a radiation survey before
it is brought out of the hood to the laboratory bench. The time that it would take to affect a
radiation survey would have allowed the sample to cool before it could be examined on the
PLM. Since the PLM would only reconfirm the findings of the XRD and the SEM for
S06E001025, it was decided to only examine SO6E001026 (floor material) by PLM. Analysis of
S06E001026 by PLM was perfomlcd because of the more complex nature of the sample
including the apparent high organic content based on the SEM/EDS results.

The crystalline material and floor substance are both mildly acidic with pH of 3.93 and 4.68,
respectively. For comparison purposes, a 0.1 molar {(moles/L) ammonium nitrate solution has a
pH of 5.43 (The Merck Index, an Erzcydopedm of Chemicals, Drugs, and Biologicals, Windholz
et al. 1983).

For more complete descriptions of the analyses carried out with the SEM/EDS, PLM, XRD, see
Appendixes E, F, and G, respectively.
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Table 7. Analysis Results of SO6E001025 (crysialline material) and
SOGE001042 (blended ﬂoor sample)

 Analysis (unfts) 7o ='-snc;Enomzs £ . SO6E0DI042

DSC, /g : 0.736+02 1.16E+03
% water” 100 79.7
TOC, ng/g 2.35E+04 8.43E+04
TIC, pg/e 254 203
Aluminum, pg/e ND® 4.5
Barium, pg/g 7.29 ' 15.8
Boron, ug/g 519 1.22E+03
Calcinm, /g 1.34E+03 5.10E+03
Chromium, pug/g 12.0° 4.82
Copper, pg/p 13.8 31.2
Europium, pg/g 0.353 1.14
Iron, pe/g 30.0 g5

| Lead, pp/g NI 10.4
Lithium, pg/g ; ND 2.01
Magnesium, /g 9.96E+02 1.99E+03
Manganese, ug/g - 393 213
Molybdenmn, pe/p 248 2.93
Phosphorus, pp/e 409 879
Potassium, pg/g 1.40E+03 2.20E+03
Silicon, pg/g 12.8 128
Sodium, pg/p 3.46E+04 3.58E+04
Strontivm, up/g 1.62 6.58
Sulfur, pg/e 362 076
Thorium, pp/g ND 1.80
Titanium, pg/p ND 8.40
Uraninm, ug/g 7.40 10.4
Zinc, peig 27.5 146
Zirconium ND - 0.407
Amonium ion, pe/g 1.81E+05 ' 1.38E+05
Nitrate, pg/g 6.16EH)S 4.638E+H05
Acetate, pg/g ND ' 4.05E+3
Chloride, pg/g . ~ 1.71E+03 3.73E+03
Glycolate, ug/g , ND: 4.76E+03
Sulfate, pg/g ND 1.94E-+03
Butylbenzylphthalate, - 3.36E+03° _ - 2.73E+03°
Di-n-butylphthalate, pg/kg | 8,31E+03° ND
Di-n-octylphthalate, pp/ke 3.15E+03 3.48E+03

9% Water is the % weight loss at 250 *C from the TGA scan (see Appcudm D), In this case other volatile
Ehases are responsible for this weight loss,

Lesa than detection limit,
®The relative percent difference of the result and duplicate is >127% because thc duplicate was found to be

below the detection timit. Only the result is reported.
9 Blank contaminated; the blank contained more than the sample.

Due to the energetics found with the differential scanmng calorimetry (DSC) analysis reported in
Table 7 for both the crystalline and floor materials, it was decided to compare DSC scans of
analytical-grade ammonium nitrate and a mixture of analytical-grade ammonium nitrate with

12
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0.2 wt% chloride. Additionally, the DSC is normally carried out under an inert gas atmosphere,
which would lower the energetics if oxygen in air enters into the thermally induced chemical
reactions. Therefore, a DSC analysis was carried out on both the crystalline material and floor
material under an air purge. The residues from the DSC analyses were characterized using
SEM/EDS and the results reported in Appendix E. Table 8 presents all DSC results (see
Appendix D for the DSC scans).

Table 8. Results of Differential Scanning Calorimetry

Ly @ g W, e . Activadon -~ | .. .
.- Sample o ’Atmusphere' £ Temperature(“C) _ Enérgy (J/g)
SO6EQ01025 Nitrogen 179 973
{crystalline material) :
SOGER01042 " Nitrogen 213 1,160
(floor material)
SO6E001043 - Nitrogen 269 _ 302
(ammonium nitrate) ; : -
SOBEN01044 Nitrogen 234 504
(ammonium nitrate plus - _
0.2 wi% chloride) _
SO6E001025 Air 171 523
(crystalline matetial)
SO6E001042 Afr : 192 1,867
(floor material) '

The semivolatile organic carban analysis gas chromatographic traces of SO6E001025 and
SOGE001042 are presented in Appendix D. Note the rise in baseline for both chromatographs.

_ This series of peaks in these chromatograms is typically observed in mixtures of hydrocarbons.
Based on the averaged mass spectral data, it appears that the ‘“hump” exhibited in the
chromatogram resembles a petroleum-based product such as an oil or grease.

22.2 Analyses of Material Internal to FPipe Segment

During the tie-in ofe new pnpclme between the 702-AZ vmtllat:on system seal pot and the new
AZ-301 condensate receiver tank, some unknown material was encountered internal to the old

pipe section removed during the installation . The plpc scctmn was sent to 222-S Laboratory for
analyses under RPP-PLAN-28509,

Sa_mple SO6E001029 consisted_bf the small amount of material that was recovered by scraping
the inside of the pipe. Due to the paucity of material, the only analyses that was possible was
SEM/EDS. The SEM/EDS indicated carbon-rich material and material consustent with zeolite.
Appendix H gives a complete description of the analysns

3 CONCLUSIONS AND RECOWENDATIONS

3.1 MICROBIOLOGICAL ANALYSIS

The objective of the microbiclogical characterization was to determine if the floor stain or the
crystalline material might be a result of microbiat biofilm growth and thus of potential concern to

13
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workers. Prior to conducting the work, the criteria for concern was defined by microbiologists as
a microbial population approaching or exceeding 10° colony-forming units (CFU)/g on dilution
plates, or confluent growth observed early in the incubation on either dilution plates or RODAC*
contact plates.

The floor stains are not a result of microbial biofilm formation. RODAC™ contact plate results
show that the non-stained floor area has the highest heterotrophic bacterial and fungal population
as compared to the three floor stain areas tested (Figure 8). A reverse correlation appears to cxist
between the radioactivity and the microbial population (Figures 8 and 9). The non-stained arca
with lowest radioactivity (<50 dpm/plate) has the highest microbial counts; while the stained
areas, with radioactivity range from 350 to 1500 dpm/plate, all have lower microbial densitics. [t
is possible that the chemical and/or radiation properties of the floor stain inhibit the number of
cultured microbes.

Figure 8. Results of Surface Enumeration by Contact Plate.

120 o
M bactena

B fungi

2

Colony-Forming-Unit/plate

2A/2B 2C/2D 2E/2F nsa*
Surface Sample Locations, see Figures 6 and 7.

nsa=non-stained area

Microbial enumeration of both solid materials (crystalline formation and brownish-black
material on the floor) by dilution plate counts indicates that the number of cultured microbes was
approximately 1000 times lower than the predefined criteria of concern, and approximately

10 times lower than the control soil sample (Figure 10). While floor material harbors low
concentrations of both bacteria and fungi, no fungal growth was found in the crystalline material.

In conclusion, as expected, the samples contained bacteria and/or fungi. However, the number of
culturable heterotrophic bacteria and fungi in the samples were low and far below the densities
expected for a microbial biofilm. Thus the floor stain and crystalline material are not of concern
with respect to a potential microbiological hazard.

14
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Figure 9. Radioactivity (dpm) in Contact Plate.

1600 -
M@ bacteria plate
1400 O fungi plate
1200
1000
s
.E.. 800
_g- 600
400
200
0 . )
2A/2B 202D 2E/2F nsa*
Surface Sample Locations, see Figures 6 and 7.
ns a=non-stained area

Figure 10. Microbial Population in Solid Materials by Dilution Plate Counts.
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H bacternia
O fungi
=
]
g
—~
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o
=
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)
o
1.E+00 T .
Bulk Sample 702-AZ-1 Bulk Sample 702-AZ-2 300 Area Soil Sample
Sample, see Figures 4 and 5.
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32 CHEMICAL ANALYSIS

The samples SO6E001025 and SO6E001042 had significant levels of total organic carbon at
2.35E+04 pg/g and 8.43E+04 pg/g, respectively. The organics were indicated in the gas
chromatographic trace as a petroleum-based product such as oil or grease. This coupled with the
ammonium nitrate concentrations of 1.81E+05 pg/g (SO6E001025) and 1.38E+05 pg/g
(SOGEQQ1042) may well act as an accelerant during periods of high temperature excursions.

* This is underscored by the DSC temperature/energy differences of pure ammonium nitrate and
ammonium nitrate plus 0.2 wt% chloride (both had higher activation temperatures and lower
encrgies), as compared to the samples collected from the 702-AZ Filter Room A external
ventilation duct and floor. Also, the DSCs of the 702-AZ A-train samples were energetic enough
to expel residuc produced by the chemical reactions occurring in the measurement containers
from the container vent ports.

Therefore, clean up and disposal of the ammonium nitrate external to the ventilation duct in
Filter Room A needs to be carried out with caution. Although ammonium nitrate is considered a
very stable sait, when allowed to heat up to temperatures on the order of 200 °C to 230 °C,
exothermic decomposition oceurs (Encyclopedia of Chemical Technology, Kirk-Othmer 1992).
Additional work is recommended to validate the chemical composition of any ammonium-
nitrate-bearing materials accumulating internal to the ventilation duct, particularly in the heater
section where temperatures are high.

33 PATH FORWARD FOR CLEANING AND DISPOSING OF EXTERNAL VENT
DUCT AND FLOOR MATERIALS

The crystalline and floor materials are water soluble. The deposits can be collected in the solid
phase and added to a carboy filled with water to dissolve the materials. The solution can then be
pumped back into the condensate collection system and returned to the tank farm. This would
eliminate the potential reactivity of the bulk of the material if it were to be disposed of in a waste
drum.

The residue remaining on the ventilation duct surfaces and floor area after recovering the bulk of
the materials can be further cleaned using damp rags. If practical, triple rinse the used rags in
separate batches of clean water to extract any residual ammonium nitrate from the rags prior to
disposal as solid waste. The rinse water can be pumped back to the condensate collection systemn
for transfer back to the tank farm. '

Before the clean up commences, PPE needs to be selected to protect against the acidic nature of
“the solids deposits and the potential for ammeonia release when the solids are dissolved in water.

Waste designation of the rinsed damp rags should follow the normal process for waste disposal

operations.
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APPENDIX A
FIELD SAMPLING REPORTS FROM DURATEK
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ENERGYSOLUTIONS DHMtek

July 5,2006 MAW-06-4426

R. D. Gustavson
CH2M Hill Hanford S5-25
Post Office Box 1500
Richland, Washington 99354-1500
Dear Mr. Gustavson:
702-AZ VENTILATION BUILDING - BIOLOGICAL SAMPLES - 200 EAST AREA
- Duratek Fedcral Services, Inc. completed the subject sampling event on May 25, 2006.
Attached for your records are copies of the' Chain of Custody, sampling logbook cntnes and
other associated docum:nt.anon pertinent to the sampling tasks performed. -

Thank you for the opportunity to be of service. If there are any questions, please contact me at
-308-5721.

Very truly yours
V{Mma{ugmf

Sampling and Well Services
maw
Attachmcﬁt

DTSNW -V.L Magnus  File/LB
RC6021

345 Hills Street o Richland, Washington 99354-5507
509-376-70535 » Fax: 509-372-1435 » www.energysolutions.com
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702.A7-2C X [sasnovs)32 2 (p 5 P R Cool 46
y
702-AZ-20 X |snsnocel 302 (p s P foe, el Cool AT
202-A7-2E - | x|sasz0usl 227 (1 s v i Com@
et S
702-AZ-2F X |snsnoosl 13290 (p s e et §AR Cool 48>
702-AZ-SAB-BLK X |snsnoslagg| () s P Fingh 34D Cool 83 ,
= |
702-AZ-SAB-FBLN X [saspoos|)3i D () s P P SAR Cool 4f3, |
LA i “ung ¢ |
702-AZ-SAB-1RLY x sasnoshgepl () s e PR Cool 44 ‘
702-AZ-TSA-BLK x |sasao0s|dg0t) @) s P BT Coot 6& !
POSSIRLE SAMPLE HAZARDS/REMARKS MSDS Yes o No 0O SPECIAL msmuccl;ous L s Hold Time
List all known wastes. - - P 2apperst i
c;u);oﬁfc*n ..fg_, wfﬂ_“"’_ 5 r
a/ma £ CoX. s, 2o 166
[m,u( primt Date/Time ( rnmi /5ts ; Matriy *
| J.G HOGAN-"| {7’ hJAT 25 2006 f;; /T4 s = Soil DS~ DrumSolids
Relinepished B .’ Drate/Time Received B Dﬂleﬁlmc ' SE = S“!’mmt DL~ Dmm Liquids
pudmd By f : ¥ 50 = Solid T = Tisue
\ : 5L = Sludge Wl - Wipe
Relinqusted £ ‘*' 7 Date/Tim Received B Date/Time W = way L = Linsd
sl By : y b By 0 = oil V = Vegemion
A = Afr X a  Ouhier
Relinqnish;d oy Dme/Time Recaived Hy DmeiTime
FINAL SAMPLE | Disposol Mclh;d e.¢t. Retum 1o eustomer, per lob procedure, used in process. Disposed By DmverTime
DISPOSITION

DFNW-55.010
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@D ar atek CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST . 1‘;’:977 —
Coltector HOGAN, I.G. ContactRegnestor  TEMPLETON. A.M. e T TN o =
Sample Origin 70 } 4 Z' Purchase Order/Charge (‘uﬁi 5-0 Qo f? /F ,4 (ff;‘ 6;’

SAF Number S06-051

Project Title  702-AZ Biological Samples Loghook ¥ ‘b S 5/4{- J 5 H / (,0 lee Chest # Temp, [/
Shipped To(Lab) ' 222-S Melhod of Shipment G oVT , o i: fill of Lading/Air Bill No.
Protocol  RCRA Data Turpareund 45 DAYS (Cfsite Properiy No,
Sample No. Lab. D * Date Time | No/Type Contalzer [Sample Analysis Perservative
702-AZ-TSA-FRLK] x |snsnoas| (45 ¢y s p Samterla, 134 Cool 4C
02-AZ-TSA-TBLK x |snsnooslogltf () s e PANEN Cool 4C
b=}
=
':"
w
%
]
e
=
o
=
=]
£l 1560
[POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time
List all known wasled,
i ‘
RelingMFEAT EK Print Sign Prute/Time Received Print im / i/ Matrix *
1. G, HOGAN /“f’? L-ﬂ- J— MAY 27 20 i & .:.r/; 5 - s DS = Drum Solids
Relinquished By ( F / Wi Date/Thme Received By Date/Time ;:; " 2::"1"'"" Tm' 4 _?;::‘:‘"““"
i / SL = Sludge Wi = Wipe
Relinquished By e & Drate/Time Received By Date/Time g : ;':Tm L, : I;f:::mm
A = Air X = Other
Relinguished By Duie/Time Received By Daote/Time
Date/Time

DISTOSITION

I FINAL SAMPLE |

Dispessal Methud €.g. et 10 custotuer, pes Inb procedure. wivd in process,
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| Hogan, James G

From: Templeton, Andrew M

Sent: Tuesday, March 28, 2006 4:19 PM

To: Gardner, Martin G (Marty); Hogan, James G

Cc: Frye, Jann M; Duncan, James B; Gustavson, Robert D; Jorgensen, David M

Subject:  PW: SAP
Attachments: 702AZ SAP 3_20_06.doc

Marty and Jim,

| Marty, | understand that Dave Jorgensen had talked to you some time ago about this sampling. We
are assuming that you will be doing the sampling. Pleass find attached a draft sampling and analysis plan
for your review. Section 4.0 deals with the sampling and will probably the section that is applicable to you

guys.
If _ynu have any questions please don't hesitate to call me at 373-5589 or on my cell # 438=0701,
Thanks!

Andrew M. Templeton
Component/System Engineer

DST Projects & Maintenance Engineering
CH2M Hill Hanford Group, Inc.

Ph. 509-373-5589
Fax 509-372-3106
Cell 438-0701

Andrew_M_Templeton@ri.gov
At CHeMHILL, Safety iz no accident

From: Duncan, James B

Sent: Monday, March 20, 2006 3:06 PM
To: Templetan, Andrew M

Cc: Frye, Jann M

Subject: SAP

Andrew,

| have incorporated your comments and merged with Bob Gustavsan's comments. There are still some places to be filled in, like
describe the HEPA and HEGA filters. if you want me to do that | can, but | thought TF might want to input specific {o the filter
manufacture rather than have a "how it works" paragraph.

After you get the SAP and have a chance to review and have it reviewed, please send back and we will get the tech edlting done.
Thanks.

Jim

A I MyanNe

A-12
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Man. James G

From:
Sent:
To:

Cc:
Subject:

| Al,

R e

Marty Gardner [MGGARDNER@dumIekmamm]
Tuesday, April 11, 2008 6:40 AM

Meldrom, Clarence A Jr

Lippert, Tracy D; Reining, Timothy L; Hogan, James G
702AZ Sampling

REgarding the upcoming sampling at 702-A2, we have been told that we are not to charge
this work tec the CHG sampling task under Wellingham., Duratek does not have a contract or
task in place to support this sampling. Will need to get one placed and a CACN provided
for the FH samplers to charge theizr time to. Let me know how you want to proceed.

Marty Gardner

A-13
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Hogan, James G

From; Duncan, JamesB

Sent: Wednesday, April 26, 2006 2:14 AM
To: Hogan, James G; Li, Shu-Mei W
Ce: Frye, Jann M Duncan, James B

Subject: RODAC Surface sampling

Jim / Shu-Mei

Jann and | were discussing the RODAC sampling and decided to leave the SAP as is. The reason is we don't know the extent of
the area fo be sampied sa it probably would be best o leave the pian as is. Besides not extending the RODAC sampling will
minimize Jim's ime on the walkway.

Thanks.

Jim

A-14
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Hogan, James G

From: Duncan, James B

Sent: Monday, April 24, 2006 12:28 PM
To: Hogan, James G

Subject: FW: PNNL Work

From: LI, Shu-Mei W [mailto:shumei.li@pni.gov]

Sent: Monday, April 24, 2006 12:03 PM

To: Duncan, James B; Frye, Jann M

Cc: LI, Shu-Mei W; Knight, Imalyn A; Quackenbush, Tanya P
' Subject: RE: PNNL Work

Jim:

| have asked Toni to reserve room 69/331 building for 4/25/06, 3:00-4:00 PM. It is located in the 3rd fioor.
Please forward this mail to whoever you want to invite to the meeting. Thanks.

Shu-mei

From: L, Shu-Mei W ,

Sent: Monday, April 24, 2006 8:12 AM

To: Knight, Imalyn A

Subject: RE: PNNL Work

Imalyn:

Please schedule a meeting room in 331 bidg. for Tuesday, April 25, 2006 3:00 PM-4:00 PM. Thanks.

Shu-mei

From: LI, Shu-Mel W

Sent: Saturday, April 22, 2006 2:31 PM
To: Knight, Imaiyn A

Subject: FW: PNNL Wark

Imalyn:
Do we have a meeting room available at that time? Thanks.

Shu-mei

.From: U, Shu-Mei W
Sent: Thursday, April 20, 2006 4:50 PM
Ta: Duncan, James B

AMKIINNA
A-15
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Cc: Knight, Imalyn A
Subject: RE: PNNL Waork

Tuesday, Aprll 25, 2006 3:00 PM-4:00 PM,
;o Jim:

\ | have received your phone message. 6/25/06 Tuesday at 3 PM is fine with me. | will ask our administrator
Imalyn to reserve a room at 331 building. Thanks.
Shu-mei

imalyn: Please set up a meeting place for us. Thanks.

From: Duncan, James B -

Sent: Thursday, April 20, 2006 2:45 PM
To:r Templeton, Andrew M

Cc: Li; Shu-Mei W; Brockman, Fred ]
Subject: PNNL Work

Andrew,

| spoke with Shu-Mei and she has not yet have a work package. | need to set up a meeting with her, Jim Hogan, Jann and myself
io converge on all sampling items and get them on order.

Could you check on the status and email Shu-Mei and Fred to give PNNL a POC for checking into the status of the work package.
Thanks.

Jim

LR Tl L T

A-16
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RPP-PLAN-28509 Rey, 0

Sampling and Analysis Plan for Building 241
702-AZ A Train

’ 2. B. Duncan and J. M. Frye
CH2M HILL Hanford group. Inc.

_ Richland, WA 88352
e L1.S. Depariment of Enargy Contract DE-AC27-09RL14047

EDT/ECN. DRF ye:
Cost Center: 75110 Charge Code;
BLR Code: Total Pages: 2.1

Key Worgs: sampling. analysis, plan, 702-RZ, A train, PER, ventilationm,

filter room, microbiological, radiological, PCB, crystalline, methods,
requiraments, trypticase soy agar, Sabouraud dextrose agar, biological

Abstract The 702 AZ A train has baen observed to have crystalline

! material of unknown origin emanating from an arca below the exhaust
heater and filtar housing as well as & brownish-black material on the
floor in close proximlizy to the filter houszing, alsoc of unknown origin.
The purpose of this plan is to cutline the key elements for sampling and
analyzing both the crystalline material and tha material on the floor.

TRADEMARK DISCLAIMER. Reforence herain to sny speciic commercis! product, procens, of servics by Wade name,
trademark, manufaciNe, OF otherwise, does not necessanty constitine or imply iis endarsement. recommendation, or
favoring by the Uniled Eilstes Govemnmant OF any sgency thereo! or iis Conltracion of subcentiacioss.

Printed in Ihe Uniled Stales of Ammica. To ablain coples of his documait, conlact Document Control Sarvices,
£.0. Box §30. Malsiap HE-03, Richiand WA 09352, Phone (300) 372-2420, Fax [S08) 3764964,

lJ’R 9 4 B

DATE: f
12

se Approval DOui= Release Samp

Approved For Public Release

A-£002.767 (00t}
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702-AZ A—Tram Leakage Sample
Evolutlon (WFO-WO-05-000646)
' 5/25/20006

Sample Locations

Refer to RPP-PLAN-28509, Table 7 for
Sample Collection Identification Numbers

0 A ‘€6TI1 E'ld‘tI‘J&}:I.
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REQUEST FOR SAMPLE ANALYSIS (RSA)

Group 1D NG, (For 1ab uee anly)

T, Sampie Origin ?vf&e Sampled] 4. Requesiors Name & CACWCOA |7, CostCerar
702-A% : 35704 86+56+88— | Andrew M. Templeton 502087/FA60 | 77200
CusiomarFroject Coda 3. Submitted By 5. Requastors Phone/MSINFAX
Bndraw M. Templeton 373-5389  35-07  372-3106
8. Costomor Do | - 9 Labontory [0, Volume) 11, Maie 12 Requested Analyses 13. Expacled Range
702-pZ-1 5 BLM, SEM w/EDS, and X-rey Diffraction. |Unknown
s pH, Bacteria/Fungus : Unknown ]
) 5 CEA, pH Unknewn
7 08B B P ——— S upm_—/ﬁ-'i)ﬁ Sy Unknown
Fo3=iiall = ac:tar:ia—.—SaB-—# 12404 Unkwown
702-n2-2 s PLM,SEM w/EDS,X-ray Diff., GEA, pH. Urkwown
702-RZ-2R 5 Bacteria, T3A Unkwown
702-AZ-28B 3 Fungi, SAB . Unkwown
702-A%-2C s Bacteria, TSA Unkwown
702-L2-2D 5 Fungi, 3AB Unkwown
702-RZ~-2E 8 Bacterisa, TSA g = Unkwaown
702-AZ-2F B Fungi, SAB Unkwown
T02-A-T34-BLK 5 | Bactestn , TSA Va Kppein
-sAB-BLK s Fomgi  SAB r
~TRA-THL S Bosbedn | TSA
~SA2-FOLL s Fagi  SAS
“TH-TRPS LK S Beteria
¥ & apTRPILE 5 Fraei
Wl wlily Spmple %5 atod opens)
572%[64
14. Sample Disposiion ) Sample(s) Dose Ramm #l Conact

[ Return to Custamer

(] samples found to contain PCEs will be returned (o the customer

[X] Dispase of per faciity procedures with appiied charges for analyses and disposai
15. QC Required Par 222-S Laboratory Quelily Assurance Plan (HNF-SD-CP-QAPP-016)

D Cther {list referance document or atiach)

HPT Signature

1B. Special Instructions (Special Storage Requiraments, Reporting format, helding fimes, sic.) 17. Requested Tumarourd Time
Ses REP-PLAN-28509 aweers  [J¢ weeks
[CJomer 50 days

19. Chanof Custody

A-6002-365 (03/02)

A-19
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Table 7, Sample Collectnon o _ i (o)
" 702-AZ-1 Bulka- or 16-02 tared, | SEM, PLM, XRD, GEA, A train, below heater
B} sterile wide-mouth jar pH, bacteria, fungus
2 T02-AZ-1A Laboratory plate colnts Bacteria, TSA N/A
3 701-AZ-1B Laburatm_'y platc counts Fungi, SAB : ' N/A
4 T02-A7-2 Bulldﬂ- or ]6-oz tnrcd SEM PLM, XRD GEA, A train, on floor below
¢ * | sterile wide-mouth jar pH heater
. -5 702-AZ-2A RODAC plate w/TSA. - Bacteria, TSA o A train, on floor below
: % 7 heater
6 702-AZ-2B RODAC plate w/SAB Fungi, SAB A train, on floor below
- : ' _ . -| heater
T | 702-AZ-2C RODAC plate w/TSA Bacteria, TSA _ A train, on floor below
s ’ > heater
. 4 -T02-AZ-2D - | RODAC plate w/SAE Fungi, SAB A train, on floor below
; ' ; ; . | heater
9 702-AZ-2E | RODAC plate w/TSA Bacteria, TSA A train, on floor helow
o : heater
10 702-AZ-2F RODAC plate w/SAB Fungi, 5AB ‘| A train, on floor below
11 702-AZ-TSA- RODAC plate w/TSA Bacteria, TSA N/A
BLK -blank unopened ; '
- 12 702-AZ-SAB- - | RODAC plate w/SAB, Fungi, SAB ; N/A
BLK blank unopened
13 | 702-AZ-TSA- | RODAC plate w/TSA, | Bacteria, TSA = ' A (rain, on floor, ¢lean
FBLK field blank ' ' . area
4 14 T02-AZ-SAB- RODAC piate w/SAB, Fungi, SAB A tain, on floor, clean
h - | FBLK ' field hiank ' area
15 702-AZ-TSA- | Petriplate/PSB w/TSA Bacteria ‘ N/A
TRFBLK {rip blank _ . ' o
- 16 702-AZ-SAB- Petri plate/PSB w/SAB Fungi N/A
¢ TRPELK trip blank

GEA = gamma encrgy analysis
PLM = polarizad light microseopy
SEM - = scanning electron micrascopy
XRD = X-ray diffraction
TSA = irypticase soy agar

= Sabourand dextrose a

©
i Tystafline and Floor Stain Material 222-8 Laboratory Analyses

4412

A known mass of the samples (crystalline and floor stain) collected will be subjected to p'H.,.

using the procedure LA-212-105, “pH Determination of Solid Wastes,” methad. The material

will also be analyzed for PCBs using LA-523-141, “Screening Procedure for Polychlorinated
Biphenyls.” A gamma energy analyses will be performed using the procedure LA-508-165,

“Gamma Energy Analysis - The Genie 2K System.” For quality control parameters see Table 8.

10
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e » JOB SPECIFIC
CHZMHILL  jOB HAZARD ANALYSIS

JHA NO: WEO-WO-D5-000648

TITLE: T03-AZ Sampling Under Eliter Housing

DESCRIPTION AND LOGCATION OF WORK: Perform samplmg and analy5|s of the
unknown substance on the floor under the Filter Housing and the control panel
beneath and adjacent to the Filter Housing on the A-Train filter side at 702-AZ,

ASSU MPTIONS/ANALYSIS: Foliow task specific RWP

GENERAL HAZARDS:
| HAZARDS . CONTROL : METHOD OF IMPLEMENMTATION
Fall {Slip, Trip) =  'Worker awareness briefing ' Cantrols within the qualification or
= Secure hoses, cords, lines fraining of the worker thal are oftan
portable equipment used do not need to be discussed in
= Material control befare /during the work instructions.
activity. i
*  Housekeeping befora/during
- activity - )
»  Sturdy work boots :
Awkward = Minimize duration Controls within tha qualification or
position of «  Warm up and strelch prior to the training of the worker that ara often
shoulders, knees, work activity used do nol need to be discussed in
back, and neck - the work instnictions.
Spread of 2 ALARACT4 . : Packaging and Transportation
potential = ALARACT 6 ' Waste
radioactive ' Potenfially Coniaminated Ventilation
| contamination System
Resplratory + BCBA " Controls within the quallﬁcatlon or
Protection trairring of the warkar that are often
' used do nol need to be discussed i in.
the work instruc!:ons

TASK g Prebare area for sampling _
HAZARDS CONTROL _

METHOD OF IMPLEMENTATION

Spread « PPE Contrals within the gualification or

radicactive «  Ground Cover training of the worker that are often

contamination Co : used do not need 1o be discussed in -
' 7% the work instructions.

MNoise [>86 dBA = Swilch fans to B-train or wear | - Contrals within the qualification or

Ehr. TWA) hearing protection " training of the workar but are seldom

. w o _ used and are applicable to tha entire

: work activity should be placed tn the

_ precautions as a reminder that the
hazard exists and the workers are
expecied to take 1he appropriate
actions.

"Page 1of4
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TASK 2: Perform baseline survey

HAZARDS ‘CONTROL METHQD OF IMPLEMENTATION
Spread of « PPE _ Contreis within the quadification or
contamination = Ciean area Survey only training of the worker that are often

*  Building Venfilation on used do not need to be discussed in
= Daoor closed the work instructions.
Alr Borne = Ajr Samplsr Controls within the quallfication or
Radloactivity iraining of the worker thal are ofien
used do nol need to be discussedin
the work instructions
TASK 3: Monitor for organics

HAZARDS CONTROL METHOD OF IMPLEMENTATION
Chemicals «  |H monitoring-area {Before and Cantrols within the qualification or
VOC after) Iraining of the werker that are ofien

: used do nol nead to be discussed in
the work instructions.
TASK 4: Taks sample of substance on floor
HAZARDS CONTROL METHOD OF IMPLEMENTATION
¥ | ]
Alrborne = Building contamination Controls wilhin the qualification or
»  Ensure building ventilation fraining of the worker that are often
system is on used do not need to be discussed in
the work instructions.
Spread of *  Ground cover Controls within the qualification or
contamination *  PPE - Tyvek suit, two pairs of training of the worker that are often
gloves - used do not need to be discussed in
*  Wrap container outer the work instructions,
s Collection tocls
Contact w/ *  Two pair gloves, outer pair Controts within the qualification or
‘ substance Nitriig ' training of the worker but are setdom

Tyvek auit for sample takers
Knee pads if desired

used gnd are applicable to the entire
work activity should be placed in the
precautions as a reminder that the
hazard exists and the workers are.
expecled to lake the appropriate
actions.

A-25
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TASK §: Take sample of material on control panel (adjacent to filter housing)

HAZARDS CONTROL METHQD OF IMPLEMENTATION
-
Airborne =  Ensurs building ventilation Cantrols within the gualification or
system is on trairing of the worker that are often
usad do not need to be discuss2d in
the work instructions.
Spread of = Ground cover Controls within the qualification or
contamination = PPE - Tyvek suit, two pairs of training of the worker that are oftan
gloves used do not need to be discussed in
=  Wrap container outer the work insfructions.
=  Collection tools
= Re-lape cut cpening in plastic
.
L]
Contact w/ * Two pair gloves, outer pair Controls within the qualification or
substance Nitrile . training of the warker but are seldom
= Tyvek suil for sample takers used and ere applicable fo the entire
work aclivity should be placed in the
precautions 2s a reminder that lhe
hazard exists and the workers are
expected to take the appropriaie

' actions.

Sharp Objects Sheathe whan not In use Controls within the qualification or
Cut materials such that cutting training of the worker that are often
mofion is away from the body vs. used do not need to be discussed in
toward the body to prevent injury the work instructions.
in case of slipping.

TASK 6: Prepare for transport (chain of custody)
' HAZARDS CONTROL METHOD OF IMPLEMENTATION
I Spread of * Remove wrapping Centrols within the quelification or
contamination = DECON training of the worker that are cfien
=  Survey - Rad/smear usad do not need to be discussed in
=  Packaga for fransporl the work instruclions:
* |ghe! package

A-26
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ASK7: Clean up area

| HAZARDS ‘CONTROL METHCD OF IMPLEMENTATION
‘| Spread of « Area Sample Controls within the qualificaticn or
! contamination = Post job Survey ; training of the worker that are often
=  Down post used do nol need to be discussed in
- the work instructions.

Page 4 of 4
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Extremity Dose Rate: > 1,000 medihr (opan window, uncomeciad).
SAFE CONDITION LEVELS
Extremity Doze Rate: > 800 meadr (apen window, uncomaced)

ACTION LEVELS
Extramibty Doea Rate: 2 200 meaxdhr [open window, uncowecied] spply one ormor of ihe

Sollowdng:
1. Minimize handingiexpasum bme. 1. Wesr fended gloves,
2. Usstongs or edansin device o 4. Apply ubber matting a5 process shieldieg.
ik disianon oM oL,
HPT COVERAGE

Coatinyouy Goverage sequired dusing sampia collecion and sample handling.
Irermiitani Coverage requined for ol othar work
DOSIMETRY/ACES

Pemonnal assignad hands ah work will 490 ACES Permnit Roles Wi,
For partial body sniry kom CA (o HCA use ACES Permit Role WW2.

o e pp @

OEEE RS

PERSDNAL PROTECTIVE EQUIPNENT

Singls set of PPE required lor entry Info CA.

Singlo sel of PPE anct APR with particulate Siter reguined for enlry ine ARA.

Luaihar loves, sdditional pakfs] of megeon's glaves (nacorana or nitrie], watemmaol
glaves, of approved elckician gloves may be subslited for canvas gloves.
Singla set of PPE, APR with aariculate Shar 1nd addiional pair of 2m sleeves and gloves
{outer pair nitrie) reguired whan only hands and ams will enter HCA,

7. SURVEY

= Eob gamma and wiphs surveys mquined during courss of work.

= Aphs surveys of personnel and aquipment required § alpha conemineton was delecked

LI A

Esconad parsonnel s ok GWE or AE2 (must be escorted Ly person qurified 2s WWT).

Contractor: ! RWP Numbar
RADIOLOGICAL WOR*RM!T ; CH2M HILL Hanfor@®Group, Inc. WTD-0022 Rav. 1
General: | | Start Date End Dats Technicz! Documoant Numbern(s]: AMY Humber
Job Specific:  [X] 04/20/2006 12002008 WFO-WO-05-000646 AW-0053
Job Location: Briel Job Deacription and Type of Area:
TOIAZ Parform sampling and packaging of radicactive substances that have dripped out of the A-irain ventifation ductwark.
REBA/CAHCAIARA T
Radlation Emittod Estimated Doss Rates Estimated Contamination Levels Job Dose Estimate Risk Valus
7] Alphs Genamal Args: < 0.5 meam/hr Beta/Gamma: 125,000 dpm/100 om? <200 pedium
1 Batg | Maximum Contact: < 5 mrematy Apha: <20 cprm/100 om’ i
24] Gamma Radiolagical Worker [ 1 | Intarnal Dosimetry Requirements .
| 1 Neutmons Training Req. x [ | 3mnts WSC  [X] 10minute WBC | | Urinalysis/isatopes [ ] Chest Coumt
B Y, FERSONAL PROVECTIVE EQUIPMENT
X HSD-TLD _ S8 _| Covessils _&_m%:;‘ Si8 | Grab Air Sampling Raquinsd
-HCND-TLD Waismroof Sut Si6_| Canvas Si8 | Lapel Air Samping Raquired
Pocket Dasimetsr Goretex Sull Si6_| Rubber Overshoes 817 | Auto. Suryey Device
Electronic Dosimsler Cap Rubber Boots Si7_| S=f Sumvey (F quatified)
Finger Rings S _| Hood Face Shieig SI7_| HPT Exi Survey Required
Tima Keeping §K6 | Surg=on's Gloves 5i5_| Full Faco Respiraiar
X | Entry Contro! System 816 _| Leather Gloves PAPR HPT COVERAGE
X | 8nc S | Canves & Surgeon's Gloves Suppiied Air Resorstor | S | Continuous
7-Day ACES Auth. 3 SCBA_ 1Sk | intemiient
B | Am Slasves Lhmwm _
INSTRUCTIONS
1. VOID LBEITE nirqlna_mmdm
®  RCA pccessad by partial body entries )k Remnovable conlaningson 2 39 medfei00ow ® Betsgamma and siphe murveys required when peribiming sunveys 10 verdy ha
bet-pamma (open window, uncomectsd, on contact) or = 420 dom/ 100 o0 alpha. adequacy of englnsering contrals (L e, sleaving).
#  CA: Removable contaminadion 2 400,000 dpay 100on? beta-gamma of 2 420 darf1 00 em? & Pyriom whole body sail survey upon exit from CA. Perfoam a iow-up sunvey in
an pomated survey devioe.

*  Survey requirements aher partia! body fhands and ams) sniries inio HCA:

= Perform a survey of hends, arms, chest and faoe €3ch me hands end anms
are famoved from ao HCA or GA. :

* N background radiation leusls ae oo high I periomm survey &t HCA
boundary, pecorm & prelminary servey 5t he toundary is confiom
contamingtion lvels mre < CA Viod Limis. Ramove outer gloves. at
boundary and move to 8 low background area for bngl survey,

AIR SAMPLING . '

Farioom Work place grab alr sampling bn work area (0 verlfy appropriste level of

raspiratony prokciion and ko verily the efleciiveness of anginsaring contols 1

(Sleaving).

®  Lapel s savplers mquinad for ARA enky. Immedialely exit ama i lapa!
samplar stops, -

8. BPECIAL PREJOS BRIEFING

* NA 1

© 10. OTHER

'@ Samples wil ba ransporing using mutine mdicactive SHipping report {biua card).
Ensure samples are packaged and labaled as spadified on the appicable bive
Gad,

AP Preparsd By: ). Marks/S_Bamett Phone: 373-5372 HPT Phone: 373-2528
Lina Mgt gt Phone Dzis:
Inidial” RC Dir. Siox:
Chair Pont: Date: Print Data:
m“‘mw ‘Hm m’ &“: m __*I'I .
RWP Field C Line Mgt Print: Oate: RC | Print Date
A-5003-802 (0105}
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= Gontractor; RWP Number
RADIOLOGICAL WORK( : =RMIT CH2M HILL Hnnfor{ roup, Inc. WTO-0022
General: Start Date End Data Tachnical Document Number{s): AMW Number
Job Specific:  [X] 03/27/2008 . 08/26/2007 WFC-WO0-05-000648 AW-0853
Job Locatlon: Brief Job Description and Type of Area:
FOZAZ Perforrn sampling end packaging of redisactive substances that have d@ped out of Lhe A-train ventilaticn ductwork.
: 1 RBNCNHGA
! Radiation Emitted Estimated Coss Ratas Estimated Contamination Levels Job Dosa Estimats Risk Vaiue
: [J(] Alpha General Area: < 0.5 mram/hr Bsla/Gamma: - 125,000 dpmv100 q'ri‘ .
Bels | Maximum Contact < § mrem/hr Alpha; <20 dpm/100 cm” 4 uiciaiss "
pq © Gamme Radiologicai Worker [ ] | imternal Dosimatry Regulraments
R | Neutrona Trulning Reg. 131 H { ] 2minwte WSC [X] 10 minuts WBC [ ] Urinalysis/lsotopas [ ] Chest Count
DOSMEIRY PERSONAL PHW : REQUIREMENTS
X HSD-TLD Sl | Coverslis Shos Covers SI8 | Grab Alr Sampiing Reguired
HCND-TLD Walarproof Suk SI6_| Canvas 800t | Lapsl Air Sampling Reguired
Pockel Dosimeter Gorsiex Sui SIE_| Rubber Overshoes SI7 | Auto. Survey Device
Electrenic Dosimater Cap Rubber Boots Si7 | Seli Survey (if qualified)
&r §I8 { Hood Face Shisld SI7 | HPT Exit Survey Required
. Time Keegping Sl |- Surgeon’s Gloves Full Faca Rugn@or
X Entry Control System SI6 | Leather Gloves PAPR HPT COVERAGE
X Brick Si6_| Canvas & Surgeon's Glaves Supplied Arr Respirator | Si4 | Coatinuous
i 7-Day ACES Auth. 8i6 | Waterproof Gioves SCBA Si4 ! Inlarmiitsnl
: SI6_| Amn Siesvas Undresaing Assistanca :
==
SPECIAL INSTRUCTIONS
1. VOID LIMITS * Belz gamma srd aipha surveys required when performing surveys to verty e
| @ HCA (acsessed by partial body entriss): Removadie contaminalion = 39 mredir/ 1000 adaquacy of enginearing controls (L. sizgving). :
ooy tet2-gamma (open window, uncorecied, on contact) or = 420 dom/10¢ o sipha. ®  Pariorm whols body self survey upon exftfrom CA. Perform & foflow-un survey n
& CA: Removabie contamination = 100,000 dom00cm? bala-pamma or = 420 dpm?00 am? an avlomated survey devica.
ipha -
& Extremity Dowe Rale: > 1,000 mradhr jopen window, uncomecizd). SURVEY (Continued)

. AGTION LEVELS
Following:

1. Minimize hmilmrupoauro Aima.
2, Usetongs or exdensiors davice to

SAFE CONDITION LEVELS
* Exdremity Dose Rate: > B00 mrad/tv {open window, uncomectad).

1. Waar leaded gbves

" Far parial body entry from CA 1o HCA 1se ACES Permit Role WW2.

4. Apply rubber matiing as procass shiskiing.

s Extremity Dose Rate: > 200 madhr jopen window, unwrrﬂctad}applyumurmaradhe T

1 maintaln dstanca from source.
4. HPT COVERAGE 8. AIR SAMPLING _ B
* . Continuous Coverage fequired dudng sample callecton and sarple handling. - *  Grab Air Sampla reqLined duning sampie coBlactian fo verdy posting.
-+ lniemitient Coverage required for all cther work. 9, BPECIAL PREJOR BH]EFlNG
' DOSIMETRY/AGES : _ T
Personne! assigried hands on work wil use ACES Permil Roles WW1.

*  Survey requirements aftar parfial body (hands and ams) entries it HCA:

- arg ramoved from an HCA or CA.

. boundary and move to a low background anea lorﬁnal SUVEY.

*  Posl, or mtharwisa control, the ares surrounding localized HCA(S) as a CA to
aliow lor whole body personnel access to the CA. Personnel access lo e

Perlorm a survey of hands, amms, chest and face ach tima hands and rms

If background radiation levels ara foe high 1 perform sureey et HCA
baundary, parform a praliminary survey at the boundary i confirm
confaminaion levels are <CA Void Limits. Remova outar gloves st

£

- &

Escortad personnei usa rola GWE or AE2 {must be escoriad by person qualified 2s WW1).

PERSIDNAL PROTECTIVE EQUIPMENT
Single sel of PPE required for entry into CA,

Singte sel of PPE and an add|tona! pair of am sleeves and gloves required when only
hands and ams wil enter a HCA,

Leather ploves, addifional palrs) of sungecn's glovas {naoprens ar nitrde), watarproo!
gloves, or epproved slectrician gloves mey be substiuted for canvas gloves.
SURVEY

Bata gcamma end alpha surveys requied during coursa of work.

Aipha surveys o parsomnel and equ!pment required ¥ alpha contaminaficn was datecied
duiing the courss of wode

card.

HCA(s) will be vie partial body entry, Upon completion of sampiing activities,
survey area and repost for axlsting condiions.

s Samples wil be fransported using routine radloactive shipping report (biue mrd‘,l
Ensure samples are packaged and lebeled as spacified on the applicabla bivs
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Figure 1. Unknown Crystalline Structure.
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Figure 2 shows an area with material on the floor and some stamfng The ar# Inl’l’eﬁ" <d /

is indicated by the bottom arrow. The area indicated by the lower arrow may possibly be- P" 160 ¢
the initial “leak” and the upper arrow indicates that material that seeped under the I- 3 P a

beam.

Figure 2. Unknown Floor Stain.

d{m Ao e PY dire

1.3 Physical Description

The 702-AZ ventilation system services the vapor space for four tanks, namely tanks
241-AY-101, 241-AY-102, 241-AZ-101 and 241-AZ-102. The 702-AZ ventilation
system includes three buildings: 2 ventilation building, a generator/service building, and 2
contral building. It also includes four recirculation/cocling celis. The 702-AZ
ventilation system provides a maximum 28.3 m’/min (1000 sefm) flow from the four
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The 702-AZ ventilation system provides a maximum 28.3 m’/min (1000 scfim) flow from
the four tanks (2.83 m*/min {100 scfm) nominal from each tank). The structures are of
independent construction. The area of concerm is Filter Room A locawd in Building 702-
AZ as shown in Figure 3. -

1 Figure 3. 702-AZ Ventilation Building.
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The 702-AZ ventilation system is sized such that a negative differential pressure with
respect to atmospheric pressure can be maintained under normal operating conditions to
contain radioactive and non-radioactive gases, vapors, suspended droplets, and airborne
particulates within the system until appropriately treated and discharged.

Exhaust air from the primary tank system is treated to minimize releases of radioactive
and hazardous effluents to the atmosphere. The filtered airstream is continuously
sampled for gross beta and gamma. Instruments record and alarm before allowable
radioactive release limits are exceeded.

Water vapor removed from the tanks is condensed, and the condensate is returned te AY
or AZ high heat tanks.
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1.4 List of Contaminants of Potential Concern

Contaminates of potential concern are:
Biological

Radiological

Hazardous chemicals
Polychlorinated biphenyls

.« ® & »

More specifically a list of radionuclides and non-radionuclides was generated in the
Tank Waste Remediation System Basis for Interim Operation (HNF-SD-WM-BIO-
001 REV 0-D) for the 702-AZ exhaust train. Although this BIO has been superseded,
the follow on safety authorization documents do not discuss the tank chemistry as
does the BIO. For the chemistry references, the BIO is included in this Sampling and
Analysis Plan (SAP). Tables 1 through 3 show the generated radionuclides and
chemicals. '

Table 1. Tank Waste Liquid Analvte Concentrations *

Concenmﬂon(gm) 5 - E
Ammonia (NH3) 7 1E+00
Antimony (Sh) 6.4E-03
Arsenic (As) 1.1E-02
Barium (Ba) 2 : 3.3E-02
Berylium (Be) . 3.8E-03
Cadmiurn (Cd) : 7.0E-02
Calcium (Ca) 1.3E+00
Cerium (Ce) 5.8E-02
Cobalt (Co) 8.8E-03
Cyanide {CN) ' 9.1E-02
Lanthanum (La) : 1.0E+00
Mercury (Hg) - ' - 24E-04
Neodymium (Nd) ' : _ 5.6E-03
Selenium (Se) 2.8E-01
Sodium Hydroxide (NaOH) 2.1E+02
Tellurium (Te) 2.7E-03
Thallium (T - 3.7E-02
Total organic carbon (TOPC) : _ 4.0E+01
Uranium (U) ' L.IE+01
Vanadium (V) ' BE 2.1E-01

® The information in this table is from Van Keuren, J.C., and 1.S. Davis, 1996, Toxic Chemical
Considerations for Tank Farm Releases, WHC-SD-WM-SARR-01 !, Rev 2, Westinghouse Hanford
Company, Richland, Washington.
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Table 2. Headspace Gas Composite Concentrations *

Worst Case Composite
Gas : Concentration (ppmv) | Concentration-(mg/m") =°

Acetonitrile 13 21.8
Ammonia 61,300 40,000
Benzene ; 04 1.3
1,3-Butadiene 0.1 0.19
Butanol 58 164
Dodecane 45 296
2-Hexanone 0.8 2.7
Methylene chloride : 2 ' 22
Nitrous Oxide : 67,000 110,000
Propanenitrile 5 11
Tributyl phosphate - 1 - 12
Tridecane 50 390

* The information in this table is from Van Keuren, 1.C., and 1.S. Davis, 1996, Toxic Chemical

Considerations for Tank Farm Releases, WF{C SD-WM SARR-011, Rev 2, W:st:nghouse Hn.nford
Company, Richland, Washington.

® Based on worst case composites lnc[udmg slu.rry gas released.
© The conversion from ppmv to mg/m’ assumes a temperature of 38 °C (110 ° F) and a pressure of 740 Torr

(0.1 MPA).
Table 3. In-Tank Conc-trauons for 11 Radionuclides Aging Waste Facility
Liquids * :
|
l; "Cn
Sr g
i 4 5.60E+09
Y'Cs : 8.87E+10
| *Eu - ] N/A
“Np : 9.20E+04
Pu d 2.75E+03
[Py _ 1.20E+06
“*lpu : 3.30E+03
“TAm : : 1.10E+06
“"Cm : £, : 1.10E+04
* Cowley, W.L., 1996, el ppment of Radi ical Concentrations iter Doses for TWR

! Radiglogical ansiqgmce Cailculations, WHC-SD-WM-SARR-037, Rev 0, Westinghouse Hanford
Company, Richland, Washington.
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_ 1.5 Problem Definition

A health physics technician (HPT) while doing weekly routines in the 702-AZ Building,
discovered that an HCA sign was posted across the walkway of the lower "A' train side of
‘the filter hanks. Further investigation and smear surveys of the area enabled the re-
opening of the walkway and down posting back to the area of the stain and the crystalline

* mass. The observed 'crystalline’ like substance, yellowish/brown in color, was growing
above the heater control panel just below the heater. This is from an on-going leak from
around the heater. There is also a large pool of a thick substance, like peanut butter mixed
with oil, on the floor directly below the duct work where the heater is located. Both the

" erystal and the substance on the floor are contaminated to HCA/RA levels.

- This building also possibly has a fungus growing with-in the condensate system. Green

~ and black material was observed in the seal pot during the plugging issue investigation.
The analysis of the condensate is beyond the scope of this SAP. It is unknown if possible
fungi exist in the constituents on the floor and heater control panel. The material needs to
be appropriately characterized for both chemical and biological components so that the
cleanup and decontamination of the facility can be achieved.

2.0 PROJECT ORGANIZATION and RESPONSIBILITIES

! ' Table 4 lists the individuals who will be the contact points for the sampling and analysis
! effort. ' : _ '
' ‘Table 4. Points of Contact

- Responsibili fiction Naihe Ty
WFQ QOperations, point | WFO Operations _ Bill Parnell, 373-5090
of contact ' 0 .
WFOQ Engineering peint | WFO Engineering _ Andrew Templeton, 373-5589
of contacts Bob Gustavson, 373-2615
WFOQ Planning pointof | WFO Planning e s - Dave Jorgensen, 373-6063
contact . B LI ; . _

| Analysis of Biological Microbiology, PNNL - S Fred Brockman, 376-1252
determinations . : : ! Shu-Mei Li, 376-4023
222-S Laboratory point ~ | Analytical Services -~ Laboratory - Leader, 373-2435
of contact ( off hours) ; co o
222-S Laboratory point | Analytical Services o Heather Anastos, 373-4629

f of contact Advanced o ‘ ;

Technologies and
Laboratories
International, Inc. (ATL) : .
222-S Laboratory - | Sample Management Office, POC John Prilucik ,373-3830
sample management ' -i _ ;
Laboratory Technical Analytical Process Development, POC Jim Duncan, 373-1972
point of Contacts ' ! Jann Frye, 176-8624

{ Samplers (Duratek) Duratek Field Services, Northwest Marty Gardner, 372-8029

i Operations Jim Hogan, 373-7063

10
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3.0 SAMPLING OBJECTIVES

Sampling will be directed to encompass the areas of biological, radionuclides, organic,

and inorganic analyses. There will be two areas of analyses, the crystalline material and

the brownish-black material indicated by the bottom arrow in Figure 2. Those samples,
| along with requisite blanks will comprise the sampling for 702AZ Train A.

| The following tables indicate sample or sample location, analysis, and analytes for the

i particular analysis. The biological analyses (Table 5) will be performed with the support
of PNINL. The surface microbiological analyses (floor stain) will be performed using
RODAC!' plates. The RODAC® plates that will be used for general microbial counts and
population will contain frypticase soy agar (TSA). Those RODAC® plates used for fungi
will contain Sabouraud dextrose agar (SAB). The agar plates will be returned to 222-S
‘Laboratory incubated and a PNNL microbiclogist will interpret the resulting growth. For
the crystalline material, a known mass will be diluted in sterile phosphate buffer, serial
dilutions will be made and a spread plate technique will be used fo enumerate colony
forming units at various dilutions to 1:10°.

Table 5. Biological Analysis

Crystalline Formation Microbiological tota) Bacteria / Fungi
; population enumeration per
' unit mass. .
Floor Stain Microbiological surface Bacteria / Fungi
enumeration per unit area.

Table 6 indicates the laboratory analyses to be performed. The table is divided into two
sections; the primary analyses will be carried out on the samples from 702AZ. The
secondary (optional) analyses may or may not be performed. The driver for the
secondaryranalyses will be the results of the microbiological testing and the primary
analyses, and the decision by Tank Farms management as to the necessity ta continue
analyses. ’

Table 6. Analyses of Crystalline Material and Floor Stain

Aardtyats: - . - EEES T AR S o i s
GEA - Radionuclide speciation ( wil detail what
_ radioactive isotopes are present in the samples)
Scanning Electron Microscopy with Morphology, crystal identification and individual

EDS constituents such as iron, etc.
Polarized Light Microscopy Optical microscopy to gather crystalline phase
information

'"RODAC s registered trademark of B-D Laboratories, West Chester, Pennsylvania
11
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X-ray Diffraction Identification of compounds associated with the
crystalline mass

Solid pH pH of the samples. -

PCB Screen Necessary for the lab to properly dispose of waste from
analyses uniess there is prior knowledge of sample
PCB content

4 R il o Sevatary Apalvs .

Water Digest followed by Ion Amons(ﬂuorlde, chioride, mtnte nitrate, bromide,

Chromatography phosphate, sulfate, formate, acetate, glycolate, oxalate)
in the water soluble fraction of the solid samples

Acid Digest /ICP Metal cations in the acid digested sample of the solids(
most meials except mercury)

TIC/TOC Total inorganic carbon and totzal organic carbon

Organic Extract/ GC-MS analysis | Identification and quantification of organic soluble

organic compounds present in the solids,

4.0 SAMPLING AND HANDLING METHODS AND REQUIREMENTS
Personne! from Duratek will take the identified samples in accordance with approved
sampling procedures or this sampling plan. The samples will be transferred to the

laboratory by the sampling team where the sampies will be analyzcd for the
constltu.wntsfpara.metcrs listed in Table 5 and the primary analytes in Table 6.

4.1 Sampling anations

The sampling locations will be the crystalline material, and brownish-black material
within the 702-AZ building.

4.2 Sampling Equipment and Containers

Sampling equipment and containers will be supplied by the 222-S laboratory and the
PNNL microbiclogical laboratory.

4.3 Sample Collection

Duratek samplers will perform all sampling. The crystalline material will be separated
from the exhaust ductwork in its natural state and placed into the s¢ sample containers. No

11qu1d will be apphed to the materml Mmmmmrby—\

For ﬂle crystalhnc malenal a known mass will be d:luted in stenle phosphate huffcrcd
saiine (PBS), serial dilutions will be made and a spread plate technique will be used to
enumerate colony forming units at various dilutions to 1: :10°,

The brownish-black material will be sampled in the vicinity of the area indicated by the
lower arrow in Figure 2. A visually representative area will be selected and a sample will
be taken ina 10 cm by 10 cm area. A scraper (plastic putty knife) will likely be reqmred
io collect a representative sample. For the microbiological surface samples, RODAC®
plates containing TSA and SAB will be pressed on the surface of the stain.

12
A-36



Page 62 of 162 of DAO4063678

RPP-RPT-3

1293, Rev. 0

RPP-PLAN-28509

DRAF

Table 7 addresses the sample collection.

Table 7. Sample Collection

T

A-37

Item |Sample Number | Type/Sample | Analysis Location
: Container
Crystalline Material
1 702-AZ-1 Bulk/8 or 16 0z | SEM, PLM, X-Ray | A-Train, below
tared sterile Diffraction, GEA, heater
wide mouth jar | pH
2 702-AZ-1A Laboratory Plate | Bacteria, TSA A-Train, below
Counts ; heater
3 702-AZ-1B | Laboratory Piate | Fungi, SAB A-Train, below
' Counts heater
Floor Stain Material _ ' '
4 702-AZ-2 - Bulk/8 or 16 0z | SEM, PLM, X-Ray | A-Train, on floor
tared sterile Diffraction, GEA, | below heater
wide mouth jar. | pH
s 702-AZ-2A RODAC?® Plate | Bacteria A-Train, on floor
- . w/TSA ‘ below heater
6 702-AZ-2B RODAC® Plate | Fungi A-Train, on floor
w/SAB below heater
7 702-AZ-TSA-BLK | RODAC"Plate | Bacteria N/A
w/TSA Blank
: unopened
8 702-AZ-SAB-BLK | RODAC® Plate | Fungi N/A
w/SARB, Blank
unopened -
9 702-AZ-TSA- RODAC® Plate | Bacteria A-Train, on floor,
. FBLK w/TSA, Field clean area
Blank
10 702-AZ-SAB- RODAC®Plate | Fungi A-Train, on floor,
FBLK w/SAB, Field clean area
Blank '
111 702-AZ-TSA- Petri Plate/PSB | Bacteria N/A.
TRPBLK w/TSA Trip
Blank
12 702-AZ-SAB- Petzri Plate/PSB | Fungi N/A .
TRPBLK w/SAB Trip !
Blank
13
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| 4.4 QAJQC Samples

4.4.1 Primary Analyses
Microbiologica! Analyses

For the crystalline material, microbiological sampling will consist of using a known mass
and initially diluting 1:10 with sterile phosphate buffered saline (PBS). From this initial
dilution, a series of dilutions will be made to achieve up to a dilution of 1:10°. From
each dilution, an aliquot will be spread onto agar plates {Petri dishes containing either
TSA for bacterial enumeration or SAB for fungal enumeration) in three replicates each.
Trip blanks (to ensure sterility of the PBS) will be run prior to and after completion of the
spread plates.

For the floor stain material, RODAC® plates of each agar type will be used for surface
contact determination of bacterial and fungal populations. RODACT plates of each agar
type will be pressed against the floor stain and a second set of RODAC® plates will be
pressed against the concrete inside the bmldmg in an area that appears “clean”, these will
act as field blanks.

Crystalline and Floor Stain Material 222-S Laboratory Analyses

‘A known mass of the samples (crystalline and floor stain) collected will be subjected to

- pH, using the procedure pH Determination Of Solid Wastes, method (LA-212-105). The
material will also be analyzed for PCBs using Screening Procedure For Polychlorinated
Biphenyls (LA-523-141). A gamma energy analyses will be performed using the
procedure Gamma Energy Analysis - The Genie 2K System (LA-508-165). For quality
control parameters see Table 8. ;

The crystalline and floor stain material will also be analyzed using 1) scanning electron
microscopy with electran dispersive spectrascopy using the procedure Sample
Preparation and Operating Pracedure for Scanning Electron Microscopes (LT-161-100),
2) polarized light microscopy using procedure Polarized Light Microscopy (LT-519-107),
and 3) X-ray diffraction (XRD) using the procedure X-Ray Diffractomefry (LT-507-101).

442 Secondary Analyses

Should szcondary analyses (Table 6) be deemed necessary, the 222-S Laboratory Quality
Assurance Plan (HNF-SD-CP-QAPP-016) specifies the quality control parameters for
primary analytes. ATL personnel operate to ATL Quality A.ssurance Project Plan for
222-§ Labaratory (ATL-MP-1011).

Table 8 is extracted from the QAPP for those analyses identified in Table 6.

14
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Table 8. Quality Control Parameters for Primary Analytes

Acceptance Criteria

Analytes Method LCS Spike Duplicate/MSD
% Recovery % Recovery RPD*
Al, Sb, As, Ba, Be, Cd,
Cr,Co, Cu, Fe, Pb, Mn,
Ni, Se, Ag, Sr, TL U, V, ICP/AES 80-120 75-125 <20
Zn LA-505-158
F,NDO;, NOy, NH, ; IC 80-120 75-125 20
LA-533-107
pH | 26.1 pH Units NA NA
OH’ LA-212-105
GC/ECD 70-130 70-130 <30
PCBs LA-523-141
_ TiC 80-120 75-125 <20
Inorganic Carbon LA-342-100
) TOC 80-120 75-125 <20
| Organic Carbon ' LA-342-100
GEA 80-120 NA <20
“Co, 'Cs LA-508-165 :
. : GEA NA NA <20
“Ipy, “*Eu, ""Eu, '¥Sb | LA-508-165 :
GEA 80-120 NA <20
=N LA-508-165 ' -
Notes: .
ICP/AES  Inductively Coupied Plasma / Atomic Emission Spectroscopy
IC lon Chromstography
GC/ECD Gas Chromatography / Electron Capture Detection
TIC Total Inorganic Carbon '
TOC Total Organic Carbon
GEA : Gamma Energy Analysis

"If primary and duplicate results are available above detection limits, RPD will be based on these results.

4.5 Chain of Custody

Sampling personnel will manage the caliected samples in accordance with approved

. procedures. The sampling team will be responsible for initiating and maintaining the
chain-of-custody from the time of sampling until custody transfer at the analytical
laboratory. ‘The Chain of Custody will serve as the primary document for all analytical
requests. Copies of the chain of custody documentation will be provided with the
laboratory data reports, Form A 6002-990, Generator Knowledge Information, will be
submitted to help the lab determine potential waste characteristics for disposal of unused
samples after the final report is issued.

4.6 Field Logbaok

A record of the sampling activities will be documented in a field logbook that is
permanently bound, and has sequentially numbered pages. The field logbook entries will
be made in accordance with approved procedures. The logbook will describe the general
location of the sampling activity, type (matrix) of material sampled, sample method,
sample source and specific location for each sample, sample number (corresponding to
the sample label), weight of sample coliected, date and time of sample collection, and any

i5
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problems encountered or deviations from this SAP. The logbook will also identify all the
sampling and handlmg procedure numbers and titles used in conjunction with the
sampling activity (i.e. taking the sample, equipment cleaning, handling and chain-of-
custody, packaging and shipping, assigning sample numbers, eic.) Drawings, diagrams
and photographs should be used when needed to clearly describe the sampling event.
Each logbook entry wiil be signed and dated by the person making the logbook entry.
Upon completion of the sampling project, a photocopy of the field logbook pages
pertaining to the sampling activity will be included in the final sampling report.

Any problems encountered during sampling or major deviations from this SAP will be
documented in the field logbook and communicated to the project manager as quickly as
possible. Where a problem or deviation could affect the usability of the data, the
sampling coordinator will contact the project manager and technical support personnel to
determine the appropriate action to be taken (e.g., discontinue sampling, mochfy the
sampling procedure, or continue sampling).

During the sampling campaign, any major deviations from this SAP will be reviewed and
approved by the Engineering Point of Contact, the Laboratory Point of Contact and the
WFO Planning Point of Contact. This SAP will be revised to reflect the changes and/or
modifications by submittal of an addendum to the original document via e-mail, DSI,

" internal memo, or revision of the SAP

4.7 Sample Handling, Labeling and Shipping

Following collection, samples will be packaged and shipped in accordance with approved
procedures. Each sample will be identified and labeled with a unique sample number.
Numbers will be assigned in accordance with approved procedures. The sample location
and corresponding sample numbers will be documented in the field logbook.

4.8 Additional Samples

A material was encountered during the tie-in of the new line between AZ-702 and AZ-
301. The material was off white and was the described as slime. A piece of the pipe
containing the material was set aside in a RMA for subsequent sampling. This material
will be delivered to the laboratory separate from the 702-AZ A-train sampling and will
also be analyzed for the primary analyses listed in Tables 7 and 8.

Table 9. Biological Analysu of Internal Pipe Resldue

! _ Sample Ahﬂgﬁs _5‘:*‘{;;
Internal Pipe Residue Microbiological total Bactena 1/ Mold
population enumeration.

Table 7 indicates the laboratory analyses to be performed. The table is divided into two
sections; the primary analyses will be carried out an the samples from 702AZ. The
secondary (optional) analyses may er may not be performed. The driver for the
secondary analyses will be the results of the microbiological testing and the primary
analyses, and the decision by Tank Farms as to the necessity to continue analyses.

" ' 16
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Subcontract 25499-19 _
SAMPLNG FOR BU]LDIN G 241 702-AZ TRAIN A

The purpose of this contract release is for the coordmauon and management of sample collection
: bottles or devices that meet the applicable chain of custody and sampling analysis form
| requirements, and if requested, sample collection both the crystalline material and the
| material on the floor in coordination with Tank Farm Coniractor 702-AZ Train A.

A health physics technician (HPT) while doing weekly routines in the 702-AZ Building,
discovered that an HCA sign was posted across the walkway of the lower 'A train side of
the filter banks. Further investigation and smear surveys of the area enabled the re-
opening of the walkway and down posting back to the area of the stain and the crystalline
mass. The observed "crystalline’ like substance, yellowish/brown in color, was growing
above the heater control panel just below the heater. This is from an on-going leak from
around the heater. There is also a large pool of a thick substance, like peanut butter mixed
with oil, on the floor directly below the duct work where the heater is located. Both the
crystal and the substance on the floor are contaminated to HCA/RA levels

This building also passibly has a fungus growmg with-in the condensate system. Green
and black material was observed in the seal pot during the plugging issne investigation.
The analysis of the condensate is beyond the scope of this SAP. It is unknown if possible
fungi exist in the constituents on the floor and heater control panel. The material needs to
be appropriately characterized for both chemical and biological components so that the
cleanup and decontamination of the facility can be.achieved.

Personnel from Duratek will take the identified samples in accordance with approved
sampling procedures or this sampling plan. The samples will be transferred to the
laboratory by the sampling team. :

The sampling locations will be the crystalline material, and brownish-black material
within the 702-AZ building. :

_ Duratek samplers will perform all sampling. The crystalline material will he separated
from the exhaust ductwork in its natural state and placed into the sample containers. No
hqmd will be applied to the material. Microbiological sampling will be carried out by
pressing RODAC® plates containing TSA and SAB onto the surface of the floor material.
For the crystalline material, & known mass will be diluted in sterile phosphate buffered

~ saline (PB$), serial dilutions will be made and a spread plate technique will be used to
enumerate colony forming units at various dilutions to 1:10°.

The brownish-black matcrial will be sampled in the vicinity of the area indicated by the -
lower arrow in Figure 2. A visually representative area will be selected and a sample will
be taken in a 10 em by 10 cm area. A scraper (plastic putty knife) will likely be required
to collect a representative sample. For the mlcroblologlcal surface samples, RODAC®
plates containing TSA and SAB will be pressed on the surface of the stain.
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INFORMATION TO SUPPORT THE ABOVE RELEASE
Estimated total cost is §5,000. .

Start is April 17, 2006 through September 30, 2006 -
Safety code is -F

CACN 502087
COA EJOO

Approvals are:

Andrew Templeton, Technical POC

Mark Wright, CAM for evaporator

Yousef Shehadeah, BTR for Blanket Master
Peggy Duvall, Cost Analyst
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| INTRODUCTION

The 702-AZ A Irain has been observed to have brownish crystalline material of unknown origin
emanating from an arca below the exhaust heater and filter housing as well as a brownish-black
material on the floor In close proximity to the filter housing, also of unknown origin. The
brownish-black material extends beneath the raised floor. Both materials are mdioactively
contaminated. The crystallinc material and the floor stain may be related, and this sampling and
analyscs plan (SAP) will address both entitics to answer PER-2004-6139, “702-AZ Filter Rooms
Need Radiological Cleanup Efforts,” in part. Bascd on historical information, this material may
be ammonium nitrate and/or sodium nitrate.

1.1 PURPOSE

The purposc of this SAP is to outlinc the key elements for sampling and analyzing both the
crystalline matenial and the material on the floor,

12 BACKGROUND

The 702-AZ train is used to filter emissions from the ventilation of the primary tank

in double-shell tanks 241-AY-101 (AY-101), 241-AY-102 (AY-102), 241-AZ-101 (AZ-101),
and 241-AZ-102 (AZ-102). When the 702-AZ ventilation system was first put into scrvice in
March of 1998, condensate build-up and flooding was cxpericaced throughout the 702-AZ
system. The A train was being operated at the time that flooding occurred. As a result of the
event, {he unit was shut down to remedy the problem, and therefore the 702-AZ paralic] B train
was not exposed 1o the liquid. It was not immedialcly obvious that the high cfficiency
particutate air (FIEPA) filter on the A train was wet. When this was nated, the HEPA filters were
changed on both trains, The heater upsiream of the HEPA filtcrs on the A train was found to be
wet also, and the system was dried out as much as possiblc with rags. The presence off
condensate in the system and additional leakage appears to be intermittent and may be dependent
on waste-intrusive work activity in the tanks, as well as the operational cfficiency of the tank
ventilation system moisturo removal subsystems.

In 2005, the condensate drainage and collection system was plugged in the deain from the seal
pot to the catch tank. Efforts to investigate and clear drainage problems revealed that a
construction test blank wes left in place since 1998 in the drain from the system’s primary
condenser, which caused the condenser to fill up with condensate and spill over into adjoining
ductwork. Additionally, operation of tank ventilation recirculation loops has been intermittent,
therefore contributing lo high moisture content and resultant condensate in the system,

The same leakage problem is not apparent for the B train. Over the [ast 2 years B train has been

operated more than A train. Figure 1 shows what appears to be a crystalline structurc emanating
from a scam in the metal heater housing of the A train.  Also, there appears to be corrosion along
the same scam (right arrow).
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Figure 1. Unknown Crystalline Structure.

Figure 2 shows an area with material on the floor and some staining. The area of interest is
indicated by the bottom arrow. The area indicated by the lower arrow may possibly be the mitial
“leak,” and the upper arrow indicates material that seeped under the I-beam.

Figure 2. Unknown Brownish-black Material.

1.3 PHYSICAL DESCRIPTION

The 702-AZ ventilation system services the primary tank vapor space for four double-shell
tanks: AY-101, AY-102, AZ-101, and AZ-102. The 702-AZ ventilation system includes three
buildings: ventilation, generator/service, and control. It also includes four recirculation/cooling
cells. The 702-AZ ventilation system provides a maximum 28.3 m*/min (1000 sefm) flow from
the four tanks [2.83 m’/min (100 scfm) nominal from each tank]. The structures are of
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independent construction. The arca of concem is Filter Room A located in Building 702-AZ as
shown in Figure 3.

Figure 3. 702-AZ Ventilation Building.

The 702-AZ ventilation system is sized such that a negative differential pressure with respect to
atmospheric pressure can be maintained under normal operating conditions lo contain radionctive
ond nonradioactive gases, vapors, suspended droplets, and airborne paruculatcs within the
system until appropriately treated and discharged.

Exhaust air from the primary tank system is treated to minimize relcases of radioactive and
hazardous cfflucnts to the atmosphere. The filtered airstream is continuously sampled for gross
beta and gamma. Instruments record and alarm before allowable radioactive relcase limits are

- excecded.

Water vapor removed ﬁomlhctnnksiswﬁﬁuucd.mdthcwndmsmlsrctmcdeanAZ
high heat tanks,

14 LIST OF CONTAMINANTS OF POTENTIAL CONCERN

Contaminants of potential concem are
2. Biological.
b. Radiological.
¢. Hazardous chemicals.
d. Polychlorinated biphenyls.
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More specifically a list of radionuclides and nonradionuclides was generated in
HNF-SD-WM-BIO-001, Tank IVaste Remediation System Basis for Interim Operation, for the
702-AZ exhaust train. Although this document was superseded, the follow-on safety
authorization docurnents do not discuss the tank chemistry as does HNF-SD-WM-BIO-001. For
the chemistry references, HNF-SD-WM-BI0O-001 &5 included in this SAP. Tablcs 1 through 3
show the gencrated radionuclides and chemicals. No information Is known about the biological
makeup of the ventilation system condensate.

— T — — —

Table . Tank Waste Liquid Analyte Concentrations.

Cancentration (¢/L)"
i Analyte Double-Shell Tank Liquids
I Ammonia (NIL) 7.1EHD
Astimony {Sb) 6A4E-03
' Asscaic {As) LIED2
i : Barum (Ba) 33C-02
! Beryllium (Be) 38503
Cadmiuns (Cd) 7.0E-02
Calcium {Ca) 1L.3E+00
Cerium {Ce) S.8E-02
Cobalt {Co) 8.8E-03
Cyanide (CN) 9.1E-02
Lanthanum (L) LOE+00
| Mercury (1ig) 2AE-04
i Neodymiura (Nd) 5.6C-03
i Selentum (S¢) 23E01
: ' ; Sodium hydraxide (NaOL) 21E+02
: Tellurivm {Te) 2.7TE-0)
: Thatlium {T1) 3.7E-02
Total organic catbon (TOPC) . 4.0E+01
Uranium (L) 1.1E+01
Vanadimn £V) 2.1E-01
* Source: WEIC-SD-WM-SARR-O11, Toric Chemical Considerations for Tank
Farm Releases, '
|
|
l
4
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| Worst Case Composite i
' Cas Concentration (ppmv) | Comceatration {mp/mh™
Acetonitrile 13 213
Ammonin 61,300 40,000
Benzenc 04 i3
| 13-Butadicne 0.1 0.19
Butanol 58 164
; Dodecane - 45 296
| 2-licxanonc 0.8 2.9
! Methylenc chloride 2 __ a2 -
| Nitrous oxidc 67,000 110,000
i Propancaitrile 5 11
Treibuty! phosphate 1 12
'l'lidnum 50 %

~_..
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Table 2. Headspace Gas Compasite Concentrations.*

'm WHC-SD-WM-SARRDI .

% Bascd on worst-case composites inchuding slurry gas
* The conversian ﬁnmmh-gh’mnwoﬂ!‘culuﬂuﬂl
prossure of 740 torr (0.1 MPA)L

Table 3. In-Tank Concentrations for
Eleven Radionuclides
Aging Waste Facility Liquids"

Esotope Bg/L
®co 7.71E+05
®Sr 5.60C+09
wy 5.60E+09
uCs 8.87E+10
134gy NA

| HNp 9.20G+04
: Dipy 2.75E+03
py 1.20E+06
Wipy 3.39E405
HAm 1.10C+06
¥Cm L10G404

* WHC-SD-WM-SARR-037, Development of Rodiological
Radiological Conscquence Calculations.
15 PROBLEM DEFINITION
A Problcm Evaluation Request (PER-2004-6139) was submitted after a health physics
technician, while doing weckly routines in the 702-AZ Building discovered that a High

Contamination Area (HCA) sign was posted across the walkway of the lower A-train side of the
filter banks. Furiher investipation and smear surveys of the arca enabled the reopening of the
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walkway and down posting back to the arca of the stain and the crystalline mass. The observed
‘erystalline’-like substance, yellowish/brown in color, was growing above the heater control pancl
just bolow the heater, This is the result of an ongoing leak from around the heater. A large pool
ol a thick substance, like peanut butter mixed with oil, is also on the floor dircetly below the duct
work where the heater is locnted, Both the crystal and the substance on the ﬂoor arc
confaminated to HCA levels.

It is also stated in the PER that thersiga possibility of fungus growing within the condensate
gystem. Green and black material was observed in the scal pot during the plugping issue
investigation. It Is unknown if possible fungi exist in the constitucnts on the floor and heater

R control panc!
It docs not visually appear that m:crohiological aetlvity is present as muld or fungi; however, the

crystalline and material located on the floor should be characterized for both chemical and
biological components 1o enable clmnup and decontamination of the !‘acihty

2, PRO.IECT ORG&NIZATION AND RESI’ONSIB!LITI ES
Tablc 4 hists the individuals who will be the pmnts of cantact (POC) for the: samplmg and

analysis cffort.
*Fable4. Points of Contact.
: " Respousibliity Organization/Function Name / Phone
i ‘WFO Qgperations FOC WO Operations W, L. Pamcll, 373-5090
_ WFO Engincering POC | WFO Engincering | A-M. Templeion, 373-5589

| . " I R. D. Gustavson, 373-2615
! WFO Planning POC WFO Flanning : D. M. Jorgensen, 373-6065

Analysis of biological - Microbiology, Pacific Northwest F.J. Brockman, 376-1252
__ determinations National Laboratory (PNNL) 1 8. W.Li, 3764023
[ 222.8 Laboratory POC - | Analytical Services : Laboratory Leader, 373-2435

T (off hours) y B F 2 o T '
| 222.8 Labonatory POC Analytical Scrvices ® B It L. Anastos, 3734629
- Advanced Technologics ' .

and Labomatorics ;

International, Inc. (ATL) . :

222.5 Laboratory samplc Sample Managcment Oﬂ'loc ' I, R. Prilucik, 373-3830

management . -

Leboratory Technical POC § Analytical Process Dcvclopmcnt J. B. Duncan, 373-1972

- ; (APD}) J. M, Fryc, 376-8624
- Samplers (Duratck) Duratek Federal Services of Hanford, | M. G. Gardner, 372-8029
| Inc. Nerthwest Operations (Duratek) | J, G. Hogan, 373-7063
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3. SAMPLING OBJECTIVES

The objective of sampling the crystalline and the material located on the floor is to characterize
the materials for both chemicat and biologica! componernits to cnable cleanup and
dccontamination of the facility. Sampling will be dirccted to encompass the aress of biologica!,
radionuclides, physical, organic, and inorganic analyses. There will be two areas of analyscs, the
crystalline material and the brownish-black material indicated by the bottem arrow in Figure 2.
Those samples along with requisite blanks will comprise the sampling for the 702-AZ A train.

The following tables indicate sample, analysis, and analytes for the particular analysis. The
biological analyscs (Table 5) will be performed with the support of Pacific Northwest National
Laboratory (PNNL) (SOW 22490 relcase 102). The surface microbiological analyscs (brownish-
black material located on the floor) will be performed using RODAC™ (Replicate Organism
Delection and Counting) plates. The RODAC platcs that will be used for general microbial
counts and population will contain trypticase soy agar (TSA). Thosc RODAC plates used for
fungi will contain Sabouraud dextrose agar (SAB). The agar plates will be returned to

222-S Laboratory, incuboted, and a PNNL microbiologist will interpret the resulting growth, For
the crystallinc material, & known mass will be diluted in sterile phosphatc buffer, serial dilutions
will be made, and a spread plate technique will be used to enumecrate colony-forming units at
various dilutions to 1:10%, _

Table 5. Biological Analysis.

'Sample . Anslysis Analyte
Crystalline formation Microbiological total population enumcration perunit | Bacteria/figi
mass .
Floor suain, brownish-blek | Microbiological surface enumeration per unit ares Bacteriaffungi
maierial on floor ' .

Teble 6 indicaics the Analytical Process Development (APD) and Advanced Technologics and
Laboratorics Intemational, Inc. (ATL) laboratory amalyses fo be performed. The table is divided
into twe scctions; the primary analyses will be carricd out on the samples from 702-AZ. The
sccondary (optional) analyscs may or may not be performed. The driver for the secondary
analyses will be the results of the microbiological testing and the primary analyses, and the
decision by tank farms management to proceed to the sccondary level.

4. SAMPLING AND HANDLING METHODS AND REQUIREMENTS

Personnel from Duratck will take the identified samples in accordance with approved sampling
procedurcs and/or this SAP. The samples will be transferred to the laboratory by the sampling -
tcam where the samples will be analyzed for the constituents/parameters listed in Table 5 and the
primary analytcs in Table 6. :

"RODAC™ is a registered trademark of B-D Laboratories, West Chester, Pennsyivania,
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Table 6. Analyses of Crystalline Material and Floor Stain.

Prhuqmw_

Analysls

Anclyte{s)

Gamma encrgy analysis (GEA)

Radionuclide speciation {will describe radinactive isotopes
present in the samples) '

Scanning clectron microscopy (SEM) with
encrgy dispersive X-ny speetrpscopy (EDS)

Morphology, crystal identification, and mndividual
constitaents such as inon, etc.

Polarized light micrascopy {P1.M)

Optical microscopy to gather erystalfine phase information

X-nay diffraction (XRD)

Identification of pompounds assoctated with the crystalline
mass

Solid pH

pll of the samples

Polychlocinaied biphenyls (PCD) screen

Necessary for the lab to properly dispose of waste from

analyscs unless there is prior knowledge of sample PCDB
coaiend

Secondary Analyses

Watcr digest followed by ion chromaiopraphy
aQ

Anions (flueride, chioride, nitrite, nitrate, bromide, phosphate,
sulfate, formate, acetate, glycolate, oxalate) in the water
soluble fraction of the solid tamples

Acid digest finductively coupled plasma

Meial cations inlhctﬂ-d:.p:ﬂnn?huf&eloﬁ&(m
Total inorganic carbow/iotal organic carbon Total inorganic carbon and total organic carbon,
Orpanic extract/gas chromatography-mass Identification and quantification of organic soluble organic
spectroscopy analysis compounds present in the sahds

4.1 SAMPLING LOCATIONS

The sampling locations will be the crystalline material and brownish-black material within Filier
Room A of the 702-AZ building. The erystalline material will be sampled in the arca identified
in Figure 1. The brownish-black material will be sampled in a representative arca in the vicinity

of Figure 2. The cxnct sample locations will be identified by onc of the DST Maintcnance and
Engincering contacts.
42 SAMPLING EQUIPMENT AND CONTAINERS

Sampling equipment and containers will be supplicd by the 222-S Labaratory and the PNNL
microbiological laboratory.

43 SAMPLE COLLECTION

Duraick samplers will perform oll sampling. The crystalline material will be scparated from the
exhaust ductwork in its natural state and 5-10 g of the material will be placed into the sample
containers. No liquid will be applicd to the material.

The brownish-black material will be sampled in the vicinity of the arca indicated by the lower
arrow in Figure 2. The exact sampic locations will be identified by onc of the DST Maintenance
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and Engincering contacts. A visually representative arca will be selected and 2 2-5 g sample will

be collected. A sterife scraper will be required to collect a representative sample.

For the microbiological surface samples, RODAC plates containing TSA and SAB will be
pressed on the surface of the floor material in three sciected locations. The exact sample
locations will be identificd by onc of the DST Maintenance and Engincering contacts.

Table 7 shows the sample numbers, sample type, sample container, analysis, and location.

44 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES™

A sct of RODAC platcs will be unopencd; these will nct as laboratory blanks, Another sct of
RODAC plates will be pressed against the concrete inside the building in an area that appears
*“clean™; these will act s controls.

A sct of Petri plates, onc with TSA and onc with SAB, will be provided as trip blanks and will
leave the laboratory in the sample eollection cooler and retum to the laboratory in the same
cooler. . '

44.1 Primary Analyses

44.L1 Microbiological Analyses

For the crystalline material, microbiological analysis will consist of using a known mass and
initially diluting 1:10 with sterilc phosphatc biffered saline (PBS). From this initial dilution, a
serics of dilutions will be madc to achicve up 1o a dilution of 1:10°, From cach dilution, an
aliquot will be spread onto agar plates {petri dishes containing either TSA for bacterial
cnumeration or SAB for fungal cnumeration) in three replicates each. Trip blanks (lo ensure
sterility of the PBS) will be run prior to and after completion of the spread plates.

For the floor stain material, RODAC platcs of each agar type (TSA and SAB) will be uscd for
surface contact determination of bacterial and fungal populations. RODAC plates of cach agar

type will be pressed against sclected area containing the floor stain. These samples will be
collected in triplicate. A sct of RODAC plates will be pressed against the concrete inside the
building in an arca that appears to be free from floor stain; these will act as controls,
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Table 7. Sample Collection.

Sample
Item Nomber Type/Sample Contalner Analysls Location
Crystatline histerial
1 702-AZ-) Bulk3-of 16~z tared, § SEM, PLM, XRD, GEA, A train, below heater
I sterile wide-mouth jar pli, bacteris, fungus
2| T02-AZIA 1aboratory plate counts | Bacteria, TSA NA
3 702-AZ-1B Laboratory plate counts | Fungl, SAB N/A
— Floor Stain hlaterial
4 T02-AZ-2 Bulk/8- or 16-02. tared, | SEM, PLM, XRD, GEA, A train, on floor below
l 1 sicrile wide-mouth jar | plt heater '
[; 702-AZ-2A RODAC plate w/TSA Bacteria, TSA A tmin, on floor below .
heater
| & | 702-AZ2D RODAC plotc WSAD | Fungi, SAD A train, on floor below
i heater
| 7 702-AZ-2C RODAC plate w/TSA Baeieria, TSA A train, oa floor below
heater
| 8 702-AZ-2D RODAC plate w/SAB Fungi, SAB A train, on [loor below
heater
| 9 702-AZ-2E RODAC plalz w/TSA Bacteria, TSA l‘:e train, on floor below
aler
l 10 | 702-AZ2F KODAC plate WSAB | Fungi, SAB A irain, on floar below
| ! = heater
| _Blanks
1l TJ02-AZ-TSA- RODACplate w/TSA Nacieria, TSA N/A
\ BILK blank unopencd
. 12 702-AZ-SAB- RODAC plate w/SAD, Fungi, SAB NA
- BLK blank nopeacd =
; 13 T02-AZ-TSA- RODAC plaic w/TSA, Bacteria, TSA A train, on floor, ¢lean
: FBLK field blank _ area
14 702-AZ-SAB- RODAC plate w/SAD, Fungi, SAB A train, on floor, clcan
FBLK ficld blank arca
( 15 T02-AZ-TSA-~ Petri plate/PSB w/TSA Dacteria NIA
TRPBLK | trip blank _
16 702-AZ-SAB- | Petri plate/PSB wiSAB | Fungi N/A
TRPBLK trip blank

-EEI\ = gamina energy analysis
PLM = polarized light microscupy
SEM = scaaning cloctron microscony

4412 Crystallinc and Floor Stain Material 222-S Laboratory Analyses

A known mass of the samples (crystalline and floor stain) collected will be subjected to pi,
using the procedure LA-212-108, “pH Determination of Solid Wastes,” method. The material
t will also be analyzed for PCBs using LA-523-141, “Screening Procedure for Polychlorinated
Biphonyls.” A gamma energy analyscs will be performed using the procedure LA-508-165,
: “Gamma Encrgy Analysis - The Genic 2K System.™ For quality control parameters sec Tablc 8.

10
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Table & Quality Control Parameters for Primary Analytes.

Quality Control Acceptance Criteria
LCS Splke Duplieate/MSD
Analytes Method % Recovery % Recovery RPD*

Al Sb, As, Ba, Be, Cd, ICP/AES 80-120 75-125 =20

&t ml a’b Feo Pb- "n- u'M‘l”

Ni, 8¢, Ag, 8r, TLU, ¥V,

Zn

F, NO;, NOy, NI Ic 80-120 75125 <20
LA-833-107 .

oI pil 0.1 plt units NA NA
LA-212-105

PCBs GC/ECD 70-13¢ 70-130 <30
LA-523-141

Inorpanic carbon TIC 80-120 75123 <20
LA-342-100 ; .

Organic carbon TOC 30-120 75-125 <20
LA-342.100

“Co, "'Cs GEA 80-120 NA <20

R LA-508-165 '

W, MEu, "Eu, P'sb GEA NA NA =20
LA-5D8-165

| GEA 30-120 NA <20

g LA-508-165

* I primary snd duplicste results arc svailshle sbove detection limits, RPD will be based an these resules.

Noscs:

GC/ECD = gas chromatography/eloctron capture detection
QGEA = gommm encrgy enalysis

ic = jon chroma

togrephy
ICD/AES = Inductively coupled plasma/atomic emission spectrascapy

MSD = matrix spikeduplicate
RCD = pelative percent difforence
TIC = tota| {sorganic carbon
TOC = total organic carbon

The crystallinc and floor stain material will also be analyzed using (1) SEM with EDS using the
procedure LT-161-100, “Sample Preparation and Operating Procedure for Scanniag Electron

Microscopes,” (2) PLM using procedure LT-519-107, “Polarized Light Microscopy,” and
(3) XRD using the procedure LT-507-101, “X-Ray Diffractometry.”

442 Secondary Analyses

Should secondary analyses (Table 6) be decemed necessary, HNF-SD-CP-QAPP-016,

222-S Laboratory Quality Assurance Plan (QAPP-018), specifics the quality control parameters
for primary analytcs. ATL personnel operate to ATL-MP-1011, ATL Quality Assurance Project
Plan for 222-5 Laboratory. Tablc 8 is extracted from QAPP-016 for those analyses identified in

Table 6.
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45 CHAINOF CUSTODY

I Sampling personnel will manage the collected samples in accordance with approved procedures.
The sampling tcam will be responsible maintaining the chain of custody from the time of
sampling until custody transfer at the analytienl laboratory. The chaln of custody will serve ns
the primary document for all analytical requests. Copics of the chain of custody documentation
will be provided with the laboratory data reports. Form A 6002-990, Generator Knowledge
Information, will be submitted to help the lab determine potential waste characteristics for
disposal of unused samples after the final report &s issued.

46 FIELD LOGBOOK

A record of the sampling activities will be documented in a ficld logbook that is permancntly
bound and has scquentially numbered pages. The field logbook entrics will be made in
accordonee with approved procedurcs. The logbook will describe the general location of the
sampling activily, typc {matrix) of matcrial sampled, sample method, sample source and specific
location for each sample, samplc number (corresponding to the sample label), date and time of
sample collection, and any problems encountered or deviations from this SAP. The logbook will
ulso identify all the sampling and handling procedure numbers and titles used in conjunction with
the sampling activity (i.e., taking the sample, equipment cleaning, handling and chain of custody,

. ' packaging and shipping, assigning samplc numbers, etc.) Drawings, diagrams, and photographs
should be uscd when needad to elearly describe the sampling event. Each logboaok entry will be

' signed and dated by the person making the logbook entry, On completion of the sampling

: project, a photocopy of the ficld logbook pages pertaining to the sampling activity will be

incleded in the final sampling repori.

Any problems encountered during sampling or major deviations from fhis SAP will e
documented in the ficld logbook and communicated to the project manager as quickly as
possiblc. Where a problem or devintion coulld affect the usability of the data, the samplers will
contact the Laboratory Technical POC and/or the WFO Engincering and Planning POC to
. determinc the appropriate action to be taken {e.g., discontinuc sampling, modify the sampling
I procedure, or continuc sarapling).
During the sampling event, any major deviations from this SAP will be reviewed and approved
by the POC for Enginecring, the Laboratory, and WFO Planning. This SAP will be revised to

reflect the changes and/or modifications by submitial of an addendum to the origina! document
via _c-mail. DSl internal memo, or revision of the SAP.

12
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4.7 SAMPLE NIANDLING, LABELING, AND SHIPPING

Following collcction, samples will be packaged and shipped in accordance with approved
procedures, Each sample will be identificd and labeled with a wmique sample number. Numbers
will be assigned in accordance with approved procedures and this SAP, The sample location and
corresponding sample numbers will be documented in the ficld loghook.

48 ADDITIONAL SAMPLES

A matcrial was encountered during the tie-in of the new line between AZ-702 and AZ-301. The
material was off white and was described as slime. A picce of the pipe containing the material
was set aside in 2 Radioactive Material Arca for subsequent sampling. This material was
dclivered to the laboratory and will be analyzed for the primary analyses listed in Tables ©

and 10.

Table 9. Biological Analysis of Intcrnal Pipe Residue.

Sample Anslysis - Analyte
Intermal pipe residue | Microbialogical totat population Dacteria/fungi

TablelD is divided into two sections; the primary analyses will be carried out on the samples
from AZ-301. The sccondary (oplional) analyses may or may not be performed, The driver for
the secondary analyscs will be the results of the microbiological testing and the primary
analyscs, and the decision by tank farms management as to the necessity to continuc analyscs.

Table 10, Analyses of Internal Pipe Residue. .

Primzry Analyses
Analysis  _ g Ansiytefs)
GEA : | Radienuclide speciation (will deseribe what radioactive isolopes
' arg present in the samples).
SEM with EDS W.meﬁwmmmhu
PLM Optical microscopy 1o gather phase information,
XRD : Identification of compounds associated wllh lbc resbduc mass,
Solid pl1 ) "o | pll of the samples.
PCB screen Nmmﬁrﬂwhbbmcdydwormﬁmualm'
uniess {here is prior knowledze of sample PCB content.
Secondary Analyses
Water digest followed by IC Anions (fluoride, chloride, nitrite, nitrate, bromide, phosphate,
" | sulfae, formate, acetate, plycolate, oxalaic) in the water soluble -
- [raction of the solid samples.
Acid Digest ICP Metal cations in the acid-digesicd sample of the solids {most
wmctals except mercury).
TICTOC Total inarganic carbon nd total organic carbon.
Organic extract/gas chromalography-mass Ilentification and quantification of organic soluble organie
spectroscopy amlysis compounds present in the solids,
I3
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5. ANALYTICAL LABORATORY

All samples will be 2nalyzed by 222-S Laboratory personnel, with the exception of the biological
samples that will be analyzed at 222-5 laboratory under the direction of a PNNL micrabiologist.

The semples will be sent to the laboratory for the primary analyses as indicated in Table 5 and 6.
The following deliverables will be provided by the laboratary:

2. ATL will provide preliminary analysts results to APD within 60 days of samplc receipt
unless otherwise specificd. Initial preliminary results will be provided as thcy arc
determined and will be transmitted via c-mail.

b. PNNL will providc preliminary analysis results via e-mail within 50 days of samplc
rcceipt to APD. Also, PNNL will provide a final letter report under scparate cover o
DST Projcct and Maintenance Engincering with 60 days of sample receipt.

c. APD wili provide preliminary antlysis results to DST Project and Maintenance
Engincering within 60 days of sample receipt unless otherwisce specified. Initiat
preliminary results will be provided as they are determined and will be transmitied via
c-mail.

d. ATL will provide the final analytical results with a quality assurance review and a list of
the anatytical procedures uscd to APD wuhm 70 days of sample receipt unless sccondary
analyses are required.

¢. APD will provide a final letter report to the DST Project and Maintenance Enginecring
within 90 days of sample receipt, to include a list of the procedures vsed, unless
sccondary analyses are required.

5.1 MBOMWRY WASTE DISPOSAL

Any wastc gcmnwd during the analyscs of samples will be dupmul of in accordance with
ATS-LO-100-151, “ATS Laboratory Waste Generation.™

$2 DISPOSITION OF UNUSED SAMPLE MATERIAL

Final disposition of unused samples will be the responsibility of the 200 Arca Surveillance and
Maintcnance Orpanization (200 Arca S&M). Provided all analyses are satisfactory, 200 Arca
S&M will pick up unused samples no longer than 30 days after receipt of {inal report. The
Iaboratory can dispose of the unuscd samples in 60 days after reccipt of the final report.

6. QUALITY ASSURANCE
Sample collcction, packnging, handling, and quality control shall be performed in accordance
with the applicable requirements of DOE/RL-96-68, Hanford Analytical Services Quality

Assurance Requirements Document (HASQARD) as described in Duratek Federal Services,
DFSNW-QAM-001, Nortfiwest Operations Quality Assurance Manual.

4
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Sample analysis and laboratory quality contro! shall be performed in accordance with the
applicable requirements of QAPP-016 and ATL-MP-1011.

Microbiological analyses will be conducted according to the PNNL SOW 22490 relcase 102 and
in accordance with PNNL's Quality Assurance Program, which is implemeniced in the Standards
Bascd Management System. The Quality Assurance Program is based on the requircments of

DOE O 414.1A, Quality Assurance, end ANSVASQ Z1.13-1999, Quality Guidelines for
Rescarch.
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Tank Farm Work Instruction

WFO-WO-05-000646
702-AZ Sampling Under Filter Housing

1.0 SCOPE

+ The scope of work is to perform sampling of the unknown substance
' on the concrete fioor and crystal like material on the side and just
: beneath adjacent to the A-Train filter housing at 702-AZ building. The
data obtained from this work order will be used to determine if a
biological/chemical hazard exists.

» System Engineering has identified the equipment bemg workad on as
GS.

2.0 PRECAUTIONS AND LIMITATIONS

[]121. During the performance of this work packagé, normally inaccessible and
potentially radiolagical highly contaminated areas will be exposed. An
HPT shall be availabie to perform radiation/contamination surveys.

[ ] 22. Radiation protection measures to be determined by the-
Radiological Control Organization and hazardous material
protection measures to be determined by the Safety and Health
Organizatian,

[ ] 2.3. This work package will be utilizing radlologlcai limits and controls
specified on RWP WTO-0022

[1 24. RWP SAFE CONDITION LEVELS:

@ Notify SOM of conditions encountered and actions taken
per the contingency plan.

| B If any of the “Safe Condition Levels” (WT0O-0022) are
| : dstected or exceeded, the FWS will perform the following:

o FWS to stop normal work; place non-essential
workers in a safe location as defermined by
HPT/FWS. HPT will attempt to locate the source of
increased radiation or radioactivity levels and reduce
to ALARA by installing shielding or
wiping/decontaminating to below Safe Condition
| Level.

WFO-W0-03-000646 DRAFT COPY 1 of 4
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702-AZ Sampling Under Filfer Housing

" o Iflevels cannot be reduced then the FWS shall
instruct workers to place equipment in a safe
configuration and evacuate the area.

o FWS to notify shift manager.

[]25. RSRnumbers associated with this work shall be recorded on the
: RSR Log.

[ ] 26. Radcon has risk ranked this package to be Medium Risk.

3.0 PREREQUISITES
[ ] 34. Conducta Pre-Job Briefing.

[ ]3.1.1. FWS shall review applicable Lessons Learned, AMW, and
RWP. Contingencies shall be identified and discussed
during the pre-job briefing with all personnel assigned to the
work activity.

{1312 Ensure that the SSW is present at the pre-job.

[1313 Ensure that the sample transport crew is at the Pre-Job and
present at the work site.

[ 132 Prepare and Label (if needed) all sampling tools, containers,
decontamination materials prior to taking them into the work area tn
enable effective release of equipment from HCAJ/CA.

[ ]33 Stage all tooling including additional types of sample collection
toois in or near the work area.

WFO-W0-05-000646 DRAFT COPY . 2 of 4
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Tank Farm Work Instruction
WFO-WO-05-000646
702-AZ Sarq_pling Under Filter Housing

49  SPECIFIC WORK INSTRUCTIONS

Set-l.m step off pad on the A-Train filter side at 702-AZ and ensure
area is adequate for sampllng

HPT perform basefine Pre-Job dose rate and removable
contamination survey(s) of the work area and record RSR number.

During collection of substance to be sampled IH&S Technician shall
conduct continuous vapor monitoring for organics and ammonia
{(any air changes for data points).

Warning

When reaching into HCA while laying on grating, workers shouid be
aware of all hardware that may come in contact with PPE to ensure PPE
will not become damaged during sample callection. (See Lessons Learned-L-

2001-OR-BJCPAD-0201)

[]44.

[]45.

{]46.

Perform sampling per RPP-PLAN-28509 Sampling and
Analysis Plan for Building 241 702-AZ Train A.

After samples are collected, prepare the samples for transportation
to the analytical {ab using Chain of Custody process. HFT survey
each sample container and approve release from HCA/CA.

Dispase of sampling waste such as gloves and collecting devices
per the Waste Pianning Checklist.

5.0 POST MAINTENANCE TESTING

[151.

Post-Maintenance testing is not required.

WFO-WO-05-000646 DRAFT COPY W 3 of 4
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Tank Farm Work Instruction
WFO-WO-05-000646 .
702-AZ Sampling Under Filter Housing

6.0 RESTORATION ACTIONS

[]6.1. Job Site Cleanup

[ ]16.1.1.  HPT perform Pre-clean-up removable contamination survey.

[16.1.2 Operator, decontaminate existing plastic covering and area as
required.

[ 1613, HPT perform post job radiation/contamination survey and
document “as-left” conditions.

[ 16.1.4. FWS ensure that the job site has been cleaned up and
equipment restored to as found conditian.

[ ] 6.2. Notify the Shift Manager that the work is completed and restore the
system per direction of shift manager.

WFO-WO0-05-000646 DRAFT COPY 4 of 4
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GENERATOR KNOWLEDGE INFORMATION
1. Chein of Cusiody Number N/B : CACMCGA S02087 Customer identification Number _ 7 02-AZ

2. List genaralor Rnowizdge or descnphon of process Ml produced sample. Or sl GESGpion Of Sampia Source.
Material was found in the 702-RZ, A-trzin filter building. The material appears to be
leaking from beneath the heater pricr te the airstream entering the filters and has leaked
onto the floor. )
MSDS Avallabie? (® Ne (O Yes  Hanford MSDS No.

3. Lisi all wasie CoUeS and consilfuents associated with the waste or media Inal was sampled, regardiess o CERCLA Stahm.

a) Does the sample contain any of the following listed wasta codes? ;
By checking "unknown” the customer understands that no knowledge is available foliowing & careful search,

List Federal Waste Code(s): List Constituent(s):
P Codes: - . P : Oves @nNo O Unknown
U Codas: ; QO vas @ ro ) Unknown
K Codas: iy Oves ®nNa O Unknown
F Codes: I Oves @ Na O unknown
b) List applicable characieristic wasie codes, fiash polnt, pH, constituents, and concentrations as appropdate.
poo1: [ FP<i00F [ FP 2100 <140°F 1 oot oxidizer QvYes QnNe @ unimown
poo2: [dpH< I pH2125 [ soiid Carrosive (WSC2) QOves (ONo (@ Unknown
p003: {J cyanide [J sulfde , [ water Reacive {7 other QO Yes (O No (@ Unknown
D004-D043 {Identfy appiicanie wasts codes and concantrations): mﬁ s mﬁiiwii’éj OYes @M O Unknown

c) il chareclenistic, Iist any known underlying hazerdous consfients (UHCs) reasonably expectad io be present, and ther concenlrefions that may be
presant abova the LR treatment standard (40 CFR 268 48):

d) List any known Land Disposal Restrictions (LDR) subcategories, if applicable (40 CFR 258 40)

€) List any applicabla Washingion State dangerous waste codes: (not required il

federally regulated) ' (“State mixure rule for ignitability)
wrot, (Qves (O nNo (&) Unknown ' weot: QO vYes (@ No (O Unknown
wrozz Oves O nNo  (® unknown wrez QO vYes ®no O Unknown
wiot: Oves @ no ) Unknown ' WP O Yes (@ No (D Unknown
Lis| constituenis and concentrations; i : . oo Qvyes @®nNo O Unknown
4, Is this material TSCA regulated for PCBs? O ves @®nNe O Unknown (O Anziysis Requested
List concentration if applicable:
¥ yes, whal is the source of the PCBs? (saa TSCA PCB Hanford Site User Guide, DOE/RL-2001-5C)
7 pce Liguic Wasis [J PcB Buik Procuct Waste [ Pce Transformer >500 ppm [ unknowa
[J pce Remediation waste [ pce rs0 waste [T] PCB cantaminated slecirical equipment (capacitorbaliast) <500 ppm
[0 pce spit Matedia! Orcetem - [ Other PCB Wasta (e

5. Is this materal TRUZ ~ () Yes @® No () Urknown

6 ACCURACY GF INFORMATION
ation, that tc Te best of my knowledgs, the information

Date &ﬁ"ﬁ ’Z?é

Page 1 of 1
A-£002-990 {08/03)
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August 28, 2006 ' MAW-06-4514

A. M. Templeton

CH2M Hill Hanford S5-07

Post Office Box 1500

Richland, Washington 99354-1500

Dear Mr Templeton:

702AZ VENTILATION BUILDING, 200 EAST AREA

Duratek Federal Services, Inc. comple-t'ed the subject sampling event on July 31, 2006. _
Attached for your records are copies of the Chain of Custody, sampling loghook entries and
other associated documentation pertinent to the sampling tasks performed.

Thank you for the opportunity to be of service. If there are any questions, please contact me at
308-5721. ' :

Very truly yours,

" . . I 3
[ wéﬁ F 4 /7 et
Victor L. Magnus
Sampling and Well Services
maw

Attachment

DTSNW - V.L.Magnus  File/LB
RC6021

345 Hills Strect » Richland, Washingtan 99354-5507
509-376-7055 » Fax: 509-372-1435 » www.energysolutions.com
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POSSIBLE ITEMS Y IF INCLUDED

Logbook Entry prssaws-H_[OO  Pages_ %119 v~

Chain of Custody _ S
Shipping Documentation: Rad. Shipment Record, ORSR,
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= -
1 Chain of cm@ RAD Screening
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Projoct Notes (DS' emaiete,)— E
/

] RAD Results
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SAF Request Form, SAP or Lstter of Iinstruction

Timely Order Memo

MSDS
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Other:

Other:
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_|Page (o .
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f’row % P : L AOT Dala Tumaround &;.Q 2 Offsite Property No ”/’)4‘ .
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DISPOSITION
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Raveactive YVATER 18 (_
B ! k
Ralinquished By DalefTime Reoeived By Print ) Dale/Time | Matrix®
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A-6003-432 (05/02)

8L9£90P0¥a 30 Z9T JFo g =bea



Page 96 wof 162 of DAO40B3678

Page | of 2

! - RPP-RPT-31293, Rev. 0
Hogan, James G '

From: Jorgensen, David M
. Sent:  Tuesday, July 25, 2008 11:00 AM

To: Parnell, William L (Bill); Templeton AndrewM Gustavson, RcbertD Meldrom, CtarenceAJr Hogan, Jarmes G,
' Chapman Stephen R; Jorgensen, David M

Subject: RE: Actions for sampling 702AZ A-train WFO-WO-05-000646

Folks, -

| just talked to Jim Hogan and he sald he could support it early hext week so could we have Bill Pamell set it up for Monday 18 do
the prejob and sample on the floor. 77

Jim said he hag everything we need as far as both tools and charge code.
| will take pkg to Steve Chapman and it will be ready to go.

Dave Jorgensen

From: Parnel, William L {(Bil)

Sent: Tuesday, July 25, 2006 10:16 AM '
To: Jorgensen, David M, Ternpleton Andrew M; Gustavson, Robert D; Meldrom, Clarence A Ir; Hogan, James G; Chapman,
Stephen R

Subject: RE: Actions for sampling 702AZ A-traln WFO-WO-05-000646

This package is on the schedufe for next week. With the attantion this system is gettmg, we nead to hold the schedule.

From: Jorgensen, David M

Sent: Tuesday, July 25, 2006 10:01 AM

To: Templeton, Andrew M; Jorgensen, David M; Gustavson, Robert D; Meldrom, Clarence A Jr; Hogan, James G; Chapman,
Stephen R; Parnell, William L (Bill}

Subject: Actions for sampling 702AZ A-train WFQ-WQ-05-000646

Folks we need to coliect at least 10 grams mare material from the floor under the filter housing,

Hers are the actions and questions as | see it

Jim Hogan - 373-7063 308-0141

Do you still have what you need to come take this sample for wark charges ect.? If lssues call Al Meldrom o Andrew Templeton..
Able to ace in stifl?

Can we have you supply the containar and scooper this time that you would normally use. These are not microbiological samples
this time so what ever clean items you would normally use should work fine..

Al Meldrom - 373-2542 43B-9666
If Jim Hogan is needlng something different than last time you will need to supply this, - § contract ect.

~ Stave Chapman - 373-3770 308-7806

You will need to hold a Prejob and set up to do this collectlon again, | would hold up until we make sure Jim Hogan is ok with
coming and has the callection tools needed. If Jim says he is ready then lets go get it done.
Pieass make sure we do not do this sample Aug B-10 as Andrew Templeton wants to be with the sampler when it is done.

Andmw Templeton - 373-5588 438-0701 :
is getting the sample plan revised to match the new test:ng raquurements thls wili not hold up us geﬂmg the material sampled and

_perhaps tested.

Dave Jorgensen -373-8065 Planner - | wlll be an vacation July 26 & 2Tth

This is East tank farms highest pnonty accordmg to their priority list the other day sc we need to move on it and make it happen,

7/25/2006
A-71
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Hogan, James G
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From: Jorgensen, David M
Sent:  Tuesday, July 25, 2006 12:45 PM

To: Reining, Timethy L; Hogan, James G; Jorgensen, David M; Pamell, WIIFmL(BnII) Chapman, Stephen R; Meldrom,

Clarence A Jr; Templeton, Andrew M

Subject: RE: FW' Actions for sampling 702AZ A-train WFO-\M}-OS-OOD&G

TIITI.'

This is East Tank farms top priority job. We have large cast of folks that support this job.

When | falked to Jim Hogan about and hour age he said he had nothing scheduled for that day so it should be no problem that

day.
We really need to stay with Monday July 31 7:45 AM M0511

This has extremely high visibility fight naw including the state, Environmental, DOE and Roy Shepens.

Dave Jorgensen 373-6065

From: Timathy Relning [mallto: TLREINING@energysolutions.com]
Sent: Tuesday, July 25, 2006 11:49 AM

To: Jorgensen, David M
Subject: Re: FW: Actions for sampling 702AZ A-train WFO-WO-05-000646

David,

If necessary, can this work be parformed on the back shift? Ihave several

jobs pending for NCO support and not enough staff to go around. We are in the
process with Fluor IR in hiring two additional NCO's and three temporary,
Thanks.

TL Reining

Supervisor/Planner Scheduler

Duratek Federal Services Inc Groundwater Sampling Services
376-0415 or 438-7728

>>> Jorgensen, David M 7/25/2006 10:19 AM >>>
FYl,

Hopefully Jim is around and not on 5 week vacation :-)
Dave Jorgensen 373-6065

From: Pameli, William L (Bil)

Sent: Tuesday, July 25, 2006 10:16 AM

To: Jorgensen, David M; Templeton, Andrew M; Gustavson, Robert D; Meldrom,
Clarence A Jr; Hogan, James G; Chapmen, Stephen R

Subject: RE: Actions for sampling 702AZ A-train WFO-WO-05-000646

This package is on the schedule for next week, With the attention this system

7/26/2006
A-72
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Re: FW: Actions for sampling 702AZ A-train WFO-W0-05-000646 Page 2 of 2
is getting, we need to hold the schedule. RPP-RPT-31293, Rev. 0

—

From: Jorgensen, David M

Sent: Tuesday, July 25, 2006 10:01 AM

To: Templeton, Andrew M; Jorgensen, David M; Gustavson, Robert D; Meldrom,
Clarence A Jr; Hogan, James G; Chapman, Stephen R; Pamell, William L (Bill)
Subject: Actions for sampling 702AZ A-train WFO-WO0-05-000646

Folks we need to collect 2t least 10 grams more material from the floor under
' the filter housing,

Here are the actions and questions as I see it:

Jim Hogan - 373-7063 103-0141
Do you still have what you need to come take this sample for work charges
ect.? If issues call Al Meldrom or Andrew Templeton.
Able to ace in still?
i Can we have you supply the container and scooper this time that you would
- normally use. These are not microbiological samples this time so what ever
clean items you would normally use should work fine..

Al Meldrom - 373-2542 438-9666
If Jim Hogan is needing something different than last time you will need to
supply this. - § contract sct.

Steve Chapman - 373-3770 308-7806
You will need to hoid a Prejob and set up to do this collection again. I would
hold up until we make sure Jim Hogan is ok with coming and has the collection
tools needed. If Jim says he is ready then lets go get it done.
| Please make sure we do not do this sample Aug 8-10 as Andrew Templctun wants
to be with the sampler when it is done.

Andrew Templeton - 373-5589 438-0701

is getting the sample plan revised to match the new testing
requirements...this will not hold up us getting the material sampled and

perhaps tested.

- Dave Jorgensen -373-6065 Planner - [ will be on vacation July 26 & 27th

| ‘This is East tank farms highest priority according to their priority list the
I other day so we need to move on it and make it happen.

Thanks
Dave Jorgensen

. 7126/2006
A-T3
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) - Groug 10 No. Fur lab usa only)
" REQUEST FOR SAMPLE ANALYSIS (RSA) - 2
1. Sample Origin | 2. Date Sampled | 4. Requestor's Name §. CACNICOA 7. Cost Canter
ipz2-RZ2 /31106 Andrew M. Templeton . {1 502087/FREQ IT200
CustomarProject Gode _ 3. Submitted By . 5. Requestors Phona/MSIN/FAX
| Andrew M. Templeton 373-558% §5-07 372=-310¢
8. Laboratory  |10. Volume| 11, Matrix
A. Cusiomar ID No. Sampls No. of Sampie | of Sample 12. Requested Analyses 13. Expectlad Range
I T02-hAZ-3 : 5 IC, ICP, TIC/TOC, NWH4, DSC, and TGA, Onknown
GC-M53

14. Sample Bigposition . . Sample(g) Dese Rats at Contact

[[] Reium 1o Customer

[ Samples found to contain FGEs will be returned 1o the customer N

Dispose of per facilly pracedures with applied sharges for analyses and disposa! HPT Signature
15. QC Required Per222-S Laboratory Guality Assurance Plan (HNF-SD-CP-QAPP-018) ' 4

O other (iiat reference documant or attach) |
18. Special insbuctions (Special Storege Requiremenls, Reperting format, holding limes, etc.) 17. Requested Tumarpund Time
' ' Clzwesks  []4 Weaks
o ' : . o i IEOiher 30 days
8, Sam| o : _ 18. Chaln of Custody
| o F22)ub 2oy | o @w
Dala Tima Number:

A-B002-365 (03/02)
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GENERATOR KNOWLEDGE INFORMATION

1. Chain of Custody Nurmber NiA CACNIcOA B 0Z2 0% Custamer [denification Number __ 1 02 ~AZ -3

2, List gensrator knowledge or dowra‘pl!nn of process that produced sample. Or list descrlpﬂen af sample sowce:
Mlﬁl"rﬁ' [ ‘Fo ad in the no2- A2, A-“h"‘\lﬂ -f'l. r buildin .3

4'Q b& eﬂ.EJ Fal [ -
SERSTRS 1% ¥ Jrs 1 Eoe bengehn the hemter pos

The ms."‘eﬂ'hj
+0 e arstream

MSDS Avalla Yas Hanford MSDS o

3. List all waste codes and couwi;unts associated with the wasts er modio ihal was sampled, regardisas of CERCLA staltus.
m) Does the sampie coniain any of the foliowing lisied waste cades?
By ohecking “unknown” the customer anderstands that no knowledge /s available following u cereful search,

List Federal Waste Code(s): List Constitueni(s):
P Godes: Ovee @no O unknown
U Codes: Qvyes @ Noe O Unkrown
K Codas: O Yes 0 No O Unknawn
F Codes: Ovss @ Mo O Unknown
b} List applicable characteristic waste codes, flash point, pH, constituants, and concenirations s appropriale.
gooi: [] FR<i0oF {0 Fr2100 <140°F [ poT Oxidizer OYes QOno 6 Unknown
pooz [JpHe O puzizs O sotid Corrosive WSC2) OvYes QOio @ Unknown
poox: [doyamde [Jsunce [ Water Reactive [ otrer OYes QOne @ Unknown
£004-D043 (Idenify applicable waste codes and concentrations): O e Oves @®No O nknown

¢} If charasteriaths, ist any known undertying hazardous constiuants (UMGCS) reasonably axpected to be present, and thalr concentrations that may be
present abova the LDR treatrnent standard (40 CFR 268.48):

d) List any known Land D‘aponllkmdierw (LDR)} subcategoras, if applcable (40 CFR 268.40):

#) List any appilcabla VWashington Stats dzngerous waste codes: (nol required if

fedsrally tegulated) ("State mixiurs rule for ignitabiiity} _
WTDt: O Yes O No @ unknown , WPa1: O Yes @® no O unknown
wrozz, Oves " O Ne @ Unknown weoz, Oves @ro O unknown
woer: QO Yss @ nNe O Unknown wroz O Yes @ No (O Unknown
List constituents and concentrafions: Foze Oves @No O Unknown i
4 is this material TSCAreguieted Ior PCBs7 (O Yes @ No (O Unknown () Analysis Requested &
List concentration if apziicable:
¥ yeu, what is the source of the PCBs7 (ses TSCA PCB Herford Sita User Guide, DOERL-2001-50)
DFCBLhtichasb D PCE Bulk Product Waste DPCBTmndouwgﬁprm DUnlnm E
[ Pce Remediation Waste ] pcB R&D Waste 2] pcB contaminated slectrical squipment (capacifor/bakast) <500 ppm
[ pee spiil Material [ peB tem : [ other PCE Waste gist

8. Is this material TRU? () Yas O No O Unknown

6. ACCURACY CF INFORMATION

Based on my inquiry of thase Indlviduzls immediataly resp
entered in this document Is true, accurale, and complate

Ible for obtaining ormatign, that tc the best of my knowledga, the Information

Cate __'1- "'0(;7

Print & Sign

Page 1 cf 1
A-6002-850 (08/03)
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APPENDIX B
LABORATORY SAMPLE BREAKDOWN DIAGRAMS




702AZ TRAIN
Due Date: 06/23/06
anal'y Analyses
Location: 2B
Group 20060609

702-AZ-1 i i

Test deleted due 1o lack of sample.

sﬂlﬂ('l‘ml)

e T

ﬁ;m*‘; 50

SO6E001013
SAMPLE RECEIVED

S ; jal Sample(Total)
702—1\2-15

SO6E001017
SAMPLE RECEIVED

Special S
TS ACTRIR

SO06EM01021

SAMPLE RECEIVED

Special Sﬂémﬂ A IC
. 702-AZ-2C

S06E001014 FGEO010ES
SAMPLERECEIVED ~ SAMPLERBCHIVED

Spumlsmm S‘m"%— i

- ..,- 'y i m %C«M BOLID:

S06E001018 S06E001019
SAMPLE RECEIVED ~ SAMPLE RECEIVED

Special S otaf e BLi
AL S

% : -ﬁ';msulﬂ
SU..ID

SO6E001022 SOGE001023
SAMPLE RECEIVED

Special Sampieﬂ"“‘l)

emna® Bup Commeis ? Soun

S06E001016
SAMPLE RECETVED

s"?gf‘g,m'nm :

SAMPLE

SUGEOO 1020
RECEIVED

Special Sample(Total)

AZTSA-TRPBLK  702-AZ-SAB-TRPBLK

SO06E001024
SAMPLE RECEIVED

0 "A%Y ‘€671 €-Ldd-ddd

BLIEIOPOVA 3O 29T 30 £0T bed



d

702AZ TRAIN -

Due Date: 08/29/06

Secondary Analyses

Location: 2B

Group 20060609 S

| SD6E001025
TGA-TA
TICTOC (DUPS

T
o [ o] 2

S06E001034 SO6E001035

.

SO6E001036

(ASSIGN ACID DIG)

IC-NH4 (DOUP, ' TC-ANIONS/SMALL
(ASSIGN NHA DI T aat L CMETALS (DUEETE)  onti ACTOS

SVOA
SOLID. Hxtraction
= TO BE RUN ONLY WHEN APFROVED
_ AFTER TICTOC
S06E001037

' ALPHA/BETA SCAN

(ASSION VATER Dy SVOA 2228 ¢

SPK,BFEDUP)
(ASSIGN ORG. EXT.-SVGA SOLIDS)

DUP AND SPK ONLY THE Spacil A
SAMPLES SHOWN Blend of 702.AZ-2 & 702.AZ-3
SOGEOOIMZ
DSC-TA
TGA-TA
TI
X
XRD
FLM
l - l M lw ' SVOA
SOLID é Distitiation mé SOLID /\ pigest SOLID /) TO BE RUN ONLY WHEN AFFROVED
AFTER TICTOC
SOGE00L038 SO06E001039 SO6E001040 SﬂﬁEﬂOlMl
1C-NE4 - ICP-RCRA METALS IC-ANIONS/SMALL  * o[ oy a /RETA SCAN
(ASSIGNNHADIST)  (X5g1GN ACID DIG) PR S .

SYDA 228
(ASSIGN OR(.EXT.-SVOA S0LIDS)

0 "AY “€6T1¢-1d9-ddd

gL9E90pPOYa 3o 29T IO poT =bed



702AZ TRAIN

Due Date: 09/06/06

~ Secondary Analyses Additional
Location: 2B

Group 20060609

Special Sample (Total)
WNMM NH4NO3-NACL

7B 2R

‘E001043 SO6E001044
S06E001043
DSC-TA DSC-TA

NoDUP AND SPK on these SAMPLES

0 'A%y ‘€6ZIE-LAY-ddd

gL9g90vO¥d 30 Z9T 3o 60T =bed
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T702AZ TRAIN -
Due Date: 10/05/06
Additional Samples
Location: 2B

Group 20060609

Special Sample{Total)
Blend of 702-AZ-2 & 702-AZ-3

Special Special Sample(T:
m*sﬁg. " Blend ome-Azz&%l}AZ-?,

SO06E001046
DSC-TA:

DSC-TA

These samples and group are already logged in. This is additional work on these samples.

Special note - these samples are to be run using air as a cover gas.

0 "A9Y “g6Z1€-1d-ddd

8L9E90T0¥d 3Fo 291 3Fo 901 =bea
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MICROBIAL MEDIA AND PLATE COUNT RAW DATA
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Appendix C-1. Trypticase Soy Agﬁr R(:DDA-CO for General Surface Bacteria Counting
(Catalogue #221238, Becton Dickinson, Sparks, MD)

per liter:

Pancreatic Digest of Casein 15¢
Papaic Digest of Soybean Meal ' 5g
Sodium Chloride 5g
Lecithin - 0.7g
Polysorbate 80 5g
Agar 15g

Appendix C-2. Sabouraud Dextrose Agar RODAC‘B for General Surface Fungi Countmg
(Catalogue #221233, Becton chkmson, Sparks, MD)

per liter:
Pancreatic Digest of Casein 5g
Peptic Digest of Animal Tissue = 5g
Dextrose ' 40 g
Agar 15¢g

! pH ~5.6
Appendix C-3. Phosphate-Buffered-Saline (PBS)
per liter
Na;HPQ, .7H;O _ 222¢g
NaH;PQ4 .H,O 0223 ¢g
NaCl ' 85g
pH to 7.0

Appendix C4. Trypticase Soy Agar for General Bacteria Plate Count -
(Catalogue # 0369-17, Becton Dickinson, Sparks, MD)

- per liter:
Bacto Tryptone ' 15g
 Bacto Soytone : 5¢
Sodium Chloride 5g
Bacto Agar - 15g

Final pH 7.3+0.2 at 25°C

Appendix C-5. Sabouraud Dextrose Agar.for General Fungi Plate Count
{Difco Catalogue # 0109 15, Becton chkmson Sparks, MD)

. per liter:
: Bacto Neopeptone _10 g
' . Bacto Dextrose 0g
Bacto Agar : - 15g.

Final pH 5.620.2 at 25°C -
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Appendix C-6. Microbial Enumeration for SO6E001025 and SO6E001026

Microbiat Plate Counts N I [ f [

The plates were inoculated on June 28, 2006, put in a closed comtainer, and read on July 3, 2006,
The samples were suspended in of sterile PBS
Sample number :
SOGEQ0102S (brown crystal
material)
; ; Sample
Agar | Thilgfion  FEEmfonTng s, CFL “;E"F‘;%“ Weight CFU/gran"
rep 1 rep 2 rep 3 (gram)
TSA 10° 120 104 Contaminated® 112 0.145 1.5E+03
100 1 1 '
1000 NG* NG
SAB 10 NG NG 0 0.145 bhd®
100 NG NG '
1000 - NG NG
S06E001026 (floor
material)
TSA 10 63 ; 78 Not Counted" 72 0.132 1.1E+)3
100 NG - NG '
1000 NG NG
SAB 10 30 1 39 0.132 S.OEHD2
100 NG NG '
1000 NG NG
{a): CFU/gm = (Average CFU/plate) x {plate/ImL}) x (2 mL/mass in gram)
(b): 1 ml of initial dilution (weighed out mass diluted in 2 m} PBS)

(c): The third replicate (rep 3} from the sample was overgrown with bacterial calonies (Proteus sp.) and not
countable, likely caused by airbome contamination. Statistically slgmﬁcant counts range from 30 to 300 CF1ls.

(d) NG = No growth

{€) below detecting limit of 4. 1E+00 CFU/gram

{D) Replication 3 was overpopulated (not contaminated) when first prepared and unable to distinguish individual
colony foct o allow connting, possibly caused by nonhomogeneity of the sample preparation, The rep 3 of the
sample preparation may have contained a microscopic particle on which a plethora of individual microbial cells
were attached such that when the spread plate was created the microbial cells were spread over the surface af the

' |_agar. Excessive colony foci growth was not observable when the plate was read on three different occasions.
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| Appendix C-7. Soil Sample from 300 Area as comparison for enumeration of
. _ sample microbe counts.

* 0.1 mL spread on agar plates (SAB for fungi and TSA for bacteria)

* 10-fold serial dilutions prepared to 10*-5 with PBS (1 mL+9 ml)
* 0.1 mL spread on ager plates (SAB for fungl and TSA for bacteria)

* Incubation: 30 °C, in dark

* Colony-forming-unit (CFU) counted 3 days after mu.lbalmn

I ] I I

Results: TSA, CFU/plate SAB, CFUfplate

Dilution rep. 1 rep. 2 rep. 3 ave sd rep.1 | rep. 2 | rep.3 ave sd
10°-1 150 125 | 140 1383 | 126* | 39 30 38 357 | 49
1082 18 19 10 5 4 4
1043 1 2 8 1 1 0
1074 0 1 5 1 0 0
1075 0 0 0 0 0 )

*CFU/g ' 3.5E+H04 8.9E+03
| log(CFU/g) - 4.5 40

; ' {a) Standard deviations were not carried out on higher dilutions as the counts were outside of the statistically significant 30
to 300 colonies,

{b) CFU/2 = (average CFU/plate) x (plate.f{).] mL) X (5 mLA.2g)
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APPENDIX D
ANALYTICAL RESULTS
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05 - Dec - 2006 B:16:11
D$RHardcopyWLimits 2.0
DSR.Jarv. 2.7.18
DSR - 20060609
T02AZ TRAIN

Sample Group: 20080609
Core Number: 20060809
Sample Portion: Special S8ampte (Total)

Page: 1

Customer Sample ID: 702-AZ-1

. Gontrot LimMs ik

Samplet R | A# [Anatyta Unit Lower| . Upp.r‘ Standard %|  Blank Ruul\l Duplicate] Aversgel RPD%| Spk Rec % mu:ul Qual Flags
SOSE0D1025 Actinium-228 uCi'g None|  None| n/a| <7.74E-05| <8.95E-05 n/a nfal  nal n/af 8.95E-05U '
SOBE001026 Aluminum-28 uCilg None Noae o/a| <8.10E-04| <8.04E-04 nia nfal  nfaf n/al 8 04E-04{U
[SOBE001025 Americium-241 jucirg None|  Mone] wa| <1.95E-05] <1.54E-D4 n/a nfal  nal n/al 1 54E.04{U
|S06E001025 | [Americium-243 ucig None|  Nore] ta| <1.32E.05] <8.25E-05)| oa nfa| nia| 8.26E-05U
SOBE01025 |  [Antimany-124 |ucug None|  Nonel n/a| <1.55E-05] <1.29E-04 nfa wa  waf n/al 1.29E-04fus
06E001025 Antimany-125 |ucig None nia| <4 OSE-05| <7.59E-04 nfa sl nfal nal 7.59E-04{U
S06E001025 Antimany-126 |uCvg None None na| <1.74E-05] <4.53E-05 n/a we|  nal Wa| 4.53E-05]U
SOBEQ01026 Argon-41 - JucCig Nene|  None nia| <345E-05| <3.62€-05 ntaj ne| na n/al 3.62E-05U
SO6EQ01025 |  |Barium-133 — Jucig None] — Nane] na| «<1.72E-5] <2.856-04 ofal we|  wal nia| 2 BSE-04{U
SO6EQ01025 Barium-140 uCilg None None na| <8.80E-05] <6.60E-04 n/al wal  wal n/al 6 60E-04jJ
SO6E001025 Beryllium-7 uCiig Nena None n/a| <1.03E-04| <2.306-03 n/a wa|  wal n/a| 2 30E-03U
S08E00102% Bismuth-207 uCilg None| — Nona nfa| <2.51E-05| <2.83E-05 n/a na|  wal niaf 2.83E-05U
Isoeenoi102s Bismuth-212 {uCig "None Nonal| nfal <1.46E-04| <2.65E-04 n/a nfa wal nia| 2.65E-04JU
1506E001025 Bismuth-214 uCifg None Nona nfa| <3.73E-05] <2.69E-04 n/aj nfa na n/al 2.60E-04{U
S08E00t025 Cadmium-109 uCilg Nona|  None nfal <1.43E-04| <1.43E-03 n/al na| i n/a| 1.43E-03)U
S06E001025 Cerium-139 uCilg None|  None| <9.01E-06] <1.09E-04 na nal  nia nfa| 1.09E-O4fu
SO0GED01025 Coriun-141 uCiig None]  None] nfa| <1.23E-05{ <1.39E-04 wal nfa| - wa n/a| 1.39€-04{U
S06E001025 Corium-144 uClig Mone|  None] ‘nfa| <5.14E-05 <5.86E-04 n/al nfal = nia nfa| 5.86E-04[U
|s06E001025 Cerium/Prasecdymium-144 Jucug None None| waf <1.036-04| <1.17E-03 n/af nal na n/af 1.17E-03|U
SOBED01025 Cesium-134 ' Jucug Nore|  None| wa| «1.63E-08f <1.29€-04 n/a na| nia wal 1.29€-04U
SOBED01025 Cesium-136 uCllg None|  None! n/a| <1.73E-05[ <2.73E-05 nial wa| na nfa| 2.73E-05U
SO6ED01025 Cesium-137 uCilg None None 90.1| <1.81E-05 0.338 n/e na na| 2.43E-04
[so6E001025 | |Cesium-138 ocig Nonef  None wa| <8 50E-05| <B.84E-06 wal nfal  wal wal 8.B4E-05/U
[SosED01025 Chlarine-38 juci Nong|  None nfa] <139E;04| <1 53E-04 n/al na|  nfal n/a| 1.53E-04]U
[s0sED01025 Chromium-§1 [uClig None| - None wa| <1.03E-04] <1 47E-03 nfa wal wa n/a| 1.47E-04U
SOBE001025 Cobalt-56 uCilg Nons|  None wa| <1.72E-05| <2 53€-05 nfal nfa|  nal n/al 2.53E-05U
SOSEC01025 Cobalt-57 ' None a| <8 BAE-06| <7 I7E-05 n/al wal  wal na| 7.27E-05U
{soeE001025 |  [Cobalt-58 juCig None| ~ Nonel wa| <1.59E-05| <2 75E-06 wal wal  niaf w/a| 2.75E-08U

0 "A9Y ‘€6T1E-Ldu-ddd
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DSRHardcopyWLimits 2.0
DSR.Jarv. 2.7.19
DSR - 20060609
702AZ TRAIN
© Sample Group: 20060609
Core Number: 20080609
Sample Portion: Special Sample (Total)
Customer Sample ID: 702-AZ1
Control Limits

Sampie#  F | A% |Analyte Linit Lowwer] Uppar] Standard % Blank| -un‘ Dupiicate] ~ Average| RPD% Spk Rec% Duuml Qual Flags|
SO6E001025 |cobatt-80 uClig None None 102| <1.92E-05| <2.20E-05 wa| na|  nfaf n/a| 2.20E-05{U
SDBE001025 Copper-G4 uCiyg None|  Nome n/a| <446E-03| <4 57E-03 wal na|  n/al na| 4.56TE-03|U
SDBEQ01025 Copper-58 uGilg None]  Mona nfa| <4.55E-03 <5 14E03 n/al wal el nfa| 5.14E-03]U
lsosEcofo2s Europium-152 uCifg None None nal <9.51E-05| <1,02E-04 n/a| nfa nfal na| 1.02E-04|U
SO6EQ01025 Europium-154 uCilg None|  None wa| <6.13E-05| <6.70E-05 wa nal wa n/a| 6.79€-05]u
[s06E001025 |  [Europium-1s5 uCilg None| -~ None na| <2.35€-08| <2 57E-04 wa nal  ws wa| 2.57E-04fu
S06£001025 Gold-108 uCikg None[  Nona| nia| <1.18E-08| <2.21E-04 n/a| na] nal wa| 221E-04fu
[S08E001025 |  |Hafnum-181 uCilg None|  None| nia| <1.47E-05| <2 BSE-04 w/a| wal o we| 285€-04u
IsosE001025 lodine-129 |uciig None None| nial <1.33E-04| <1.01E-03 n/al wa|  nal nfa| 1 01E-03u
|soeE001025 Iodine-131 lucvg " None|  Nona| nfa| <1.33E-06| <2.18E-04 waj wal  wal n/a| 2 18E-04U
IsosE001025 Iron-56 uCilg None|  None na| <3.86E-08| <4 00E-06 wal wa|  wal nia| 4.00E-085/U
IsosEco102s | [Keypton-86 uClig None|  Nane na| <4.20E-03] <0.0439} wal wal wal na|  0.0438U
|SUBECD1025 Lantharum-140 uCvg Nona|  None nfa| «2.32€-05 <1.95E-05 Wa na| el nfal 1.85E-05]U
SOBECO1025 L 8ad-210 ucig None]  None nja| <2.66E-04| <1 6BE-03 n/a wal  nal a| 1.88E-03)U
S06E001025 Lead-212 uCilg None|  None n/a| <2.08E-DS| «2 83E-04} nia nal e ofa| 2.83E-04U
SOBE0Q1025 lead-214 uCifg None © None nal <3 11E-05| <4 53E-04 na nfa n!al na 453E~04[U
S06E001025 |  [Manganees-54 uCilg None{ ~ None nfal <1.75E-05| <2 58E-05] n/a val  wal el 2.58E-05U
|S06E001025 |  [Manganese-56 uClig Nome|  None) wa| <2.38E-05| 35305  wal nal  a/al nfa| 3.53E-08U
[s06E001025 | [ Mercury-203 uCig None|  None| wal <1.27E-08| <1.68E-04] wal wal  nf| wa| 1.68E-04)U
|sceen01025 | INeptunium-237 uCivg None|  None| nia| <4.92F-06| <4.38E-04] wa| wa s n/a| 438E-04U
|sceE0a1025 | [Neptunium-238 uCilg Nona|  None nia| <6.27E-05| <7.87E-06| na wal  wal nia| 7.87E-05U
|sceE0a1025 Neptunium-239 uclkg Nane Nooe na| <2.27E-05| <2.49E-04 n/a val e nia| 2.49E-04JU
{soeE001025 Niobium-94 uCiig None|  None nfa| <1.68E-08| <2.63E-08] n/a wa|  wal n/a| 2.63E-05])
|S06E001025 Plutonium-239 uClg None[ . None nal <0.0000[ <102 na wa| n/al 1.02Ju
SOBE0Q1025 Potassium-40 uCig None None nfa| <4.56E-04| <4.32E-04) na wal  niaf n/a| 4.32E-04)U
SOBE0Q1025 Protactinium-233 juciig None]  None n/a| <2 65E-08| <3.65E-04) nia wal  wal n/a| 3.65E-04)U
SOGEON 025 Protactinium-234 uclg None]  None nja| <3.09E-03| <3.32E-03 /s wal ol n/al 3.32E-03jU
SOSE001025 Radium-224 uCilg None]  None nfa} <2.45€-04] <3.01E-03| na wal  naf nja| 3.01E-03jU

06 - Dec-2006 8:16:11
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DSRHardcopyWLimits 2.0
DSR.Jarv. 27.18

£-d

DSR - 20060609
70ZAZ TRAIN
‘SBample Group: 20060609 .
Core Number: 20060609
Sample Portlon: Special Sample (Total)
Customer Sample ID: 702-AZ-1
Conirol Limits

Sample R | A% |Analyte Unk Lower| Upper| Standard %) Bla R Duplicats]  Average] RPD%| SpkRec% D.'.lell Qual Flags|
SGGE001025 Radium-226 |uCilg None None na| <2.72E.04] <3.20F03 na val i n/a| 3.29E-03{U
SO6E001025 Rubidium/Rhodium-106 uCilg None None nia| <3.04E-DA} <2.51E-00 n/a wal  wal nfa| 2.51E-03fu
S06E0Q1025 Ruthenium-103 Jucirg None Hone n/a| <1.48E-08] <2.20E-04 na na|  nig na| 2.29E-04u
IsteE0a1025 Scandium-46 uCilg None None nla| <2.29€-05| «<2.25E-05| n/al val o n/a| 2.25E-08]U
|sosE001025 Selenium-75 uCirg None Mone nal <1,83€-05] <2.10E-04 n/a| nfal  nial nfa] 2.10E-04ju
SOBENN1025 Salenium-79 jucitg None None naf <1.33E-03] <0.0151 n/al wal  wal wal  0.0151Ju
SO5E001025 Silver-108 uCl/g None|  None ol <1.81E-08 <3.48E-05 n/a val  wial njal 346E-05U
SA6E001025 Silver-110 lucig Mone} - <1.85E-05| <1.32E-03| nval waj i wal 1.32E-03jU
SO5E001025 Sodium-22 luCirg None| n/al <2.11E-05| <2.34E-05 na nfal  nial naf 2.34E-05U
SQSE001025 Sodium-24 luCiig Nore|  None] n/a| <2.08E-05| <2.16E-05 val nal  nal na| 2.18E-0S{U
S06E001025 Strontium-86 fuCirg Nore|  None] na| <1.82E-05] <1.90E-D4 n/a nal ol n'a| 1.90E-04U
SO6E001025 Tantahim-182 lucirg None None wa| <6,33E-05| <6 41E05 n/a a2l wal na| 841E-05U
SO6E001025 Tellurium-123 {uCirg None None| na| <9.11E-08 «1.01E-04 nfa nal na n/a] 1.01E-04JU
S0BE0G1025 Tetlurum-12%5 {uCifg None Mone ma] «1.72E-0%] <2 56E.04] nfal . n!al nial na Z‘SGE»DJI]U
SO6E001025 Thallium-208 uCilg None|  None nfa| <1.97E-05 <1.56E-04 nfa n/a]  nial n/a| 1.56E-04[U
S06E001025 Thorium-228 uCilg - MNone| . None n/a| <4 64E-04 <5.71E-03 n/a nfa] i wal 571E-03
SO06E001025 Thorium-229 {ucig Mone None| el <4.426-05] <4.83E-04 nia nfa]  nal wa| 4.83€-04fU
SUEE001025 Thorium-234 |uCifg Hone None nla| <1.85E-04 <1.42E-03 n/a wa|  nal wal| 142€-03U
S06E001025 |  [Tin-113 uClig None|  None n/a| <1.67E-05| <2,96E-04 wa wa|  wal nia| 2.96€-04{U
|s08E001025 Tin-126 |ucirg None|  None nja| <1.19E-05| <1.16E-04 na| wa|  wal nia| 1.1BE-04[U
S08E001025 |  |Uranium-232 jucitg None|  None wa| <3.746-03]  <0.0280 n/a na|  wa nia|  0.0280[U
SOSE001026 Uranium-238 uCiig None|  None n/a| <1 67E-05] <1.98E-04 n/al na|  wal wa| 1.98E-04fU
S06E001025 |  |Uranum-237 uCirg None|  None nia| <1.826-05 <2.17E-04 nfa wa|  nvaf nial 2.17E-04u
S06E001025 |  [Uranium/Thorium-233 uCilg None|  None nia| <7.706-03]  <0.109 n/al wal sl nal  0.109v
S06E001025 Xenon-131 uCilg None|  None nla| <3.68E-04| <4.44E-03 nial wa| o nfa] 444€-03u
S06£001025 {Yitriam-88 uCilg None None nfa| <1.68E-05 «1.48E-05 n/a na nfal nfal 1.48E-05U
S06E001025 Yitrium-91 uGilg None None njal <7.67E-03| <6 81E-03 njal wa|  wal nfa] 6.91E.03u
SOSE001025 Zinc-85 lucig None|  None| n/a| <4 41E-05| <4 41E-05 n/a| nis|  wal nia| 441E-05U
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DSRHardcopyWLIMits 2.0 Page: 4
DSR.Jarv. 2.7 19
DSR - 20060609
TO02AZ TRAIN
Sample Group; 20060609
Core Number: 20060609
Sample Portion: Special Sample (Total) .
Customer Sampls ID: 702-AZ-1 g
. Controi Limits \
{&:lph‘ R | A% |Analye [u-. u-l Upper| Standard % Blank R-nll Duplicate]  Average] RPD%| SpkRec% n-tuml Qual Flags
|506E001025 ZirconiumNiobium-95 {uCivg None]  None <3 27€-05| <5.68E-05] " nia nl n/a| wa| 5.62E
[S06£001025 pH pH Nore None| wa| /a 3.93 2.95 3.4 0508 na|  0.0100
S06F001025 | |Polarized Light Microscapy None]  None| nfa| na| Complets] n/a nal  nial n/al nal
SOBE0Q1025 |Scanning Electron Microscope None None n/al na| Completef n/a nial  wal n/a nial %
{806£001025 |  |Pnasa iD by X-ray Difiraction Mone| - None wal na| Completef n/a wal il nfal nia| g
|S06E001025 | | Differmntial Scanning Calorimetry E fJoulesiy Mone|  None wel wa| 905E+02] 1.04E+03| 9.73E+02] 14.0 n/al a] )
|s06E001025 %WATER : % Mone None 99,0} wa 100 100! 100{ 0.100 n/a] 00100 3
S06E001025 Total inarganic Carbon ug/y None None 101 <5,00 224 285 264 24.0 101 42,0l &
S06F001025 Tatal Organic Carbon . |uarg None None 95.0 <40.0| 232E+04| 233E+04| 2366404 2.55 54.7 13§ o
S06E001027 |0 (PCB Prap for Screening None{ None na n/aJEGATIVE nfa nal  nfa n/al  0.0100|Q hed
SGEN01046 Differential Scanning Calorimetry £ |Joules/q None| ~  None na wal 523 nfa| nta]  wa n/a n/a| "ﬂ
)
Customer Sample {D: 702-AZ-1 ACID ;
Control Limits
|tnp|d R | A% |Anaiyte Unit Lower] Upper| Standard % Blank Roanlt' Dupiuh’ Avermge| RPD %] SpkRec % Detl.lml] Qual Flags|
[s0eE001035 A |Aluminium ug/g None|  None 972 «<p0270] <537 <5.20| we| .33 94.9 537U
|808E001D35 A  |Antimony uglg, None None 92,9 <0.0230 <557 «5,39| wa|  3.33] 1.3 5.57|U
S06E001025 |A  |Arsenic ug/g None|  Mone 103]  <0.0890] <117] <114 na| 333 102 117U
SOBE00103% A |Barium uglg None None 96.8| <7.00E-02 7.53] 705 7.29] 6.80 934 = 139y
|S06E001035 [A |Baryltium ug/g None|]  None| - 104| «1.206-03] <0239] <0231 nia| 333 s8]  0239fu
|s06E001035 [a [Bismutn /g None|  None 901 <0102] <203] <196 na| 332 866 203U
|806£001035 |4 [Boron ugla None None 92.1]  <0,0180) 534 505 519]  5.59 955 3.58(
[508E001035 [a [cacmium ug/g Nane None 929| <3.00E-03] <0507] <0577 wa| 333 07  0597u
|806€001035 [ [Calcium uglg None None 116]  «<0.0800] 1.36E+03| 1.33E+03] 1.34E+03] 267 131 15.9be
SOBE001035 |A [Cerium lugra None]  None 96.1] <0.0150] <298 <289 na|  3.33 928 2.98)u
S06E001035 A [Chromium lugig Nane None 565  <0.0140) 120{ <289 738 127 92.8| 27904
|SC6E001035 |A [Coball {ugig Nonel  None 542| <B.O0E-03|  <1.59] <154 na|  3.32 91.7 1.59)U
|S08£001035 [a |Copper lugig Nonef  None 947  <0.0140] 14.1] 13. 138 374 922 279
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DSRHardcopyWLimits 2.0

DSR.Jarv, 2.7,19

Sample Group: 20060609

Core Number; 20060609

Sample Portion: Spacial Sample (Total)

DSR - 20060609
702AZ TRAIN

Customer Sampls 1D: 702-AZ-1 ACID

Controd Limils
[a-w R | A% |Analyte [Unit Lowaer, Upper{ Standard % msul R Duplicate]  Average] RPO%| Spk Rec %) 'u-u.-.il Qual
|s08£001035 A |Europrm a/g None|  Nonel 94.8| <1.00E03] Q412 0.284 0.353] 33, 91.7]  D.ig9y
[s06E001035 A [ion | T None|  Nonel 946 <0.0130| 208 302 30.0[ 154 90.4| 259
[s06E001035 {A [Lanthanum lugrg None]  None]  95.2| <s.00E03]  <1.59 <1 54 na| 3,32 92.0 1.5900
S06E001035 [A [Lead | None|  None 92.7] ~<0.0360]  <7.16 <6.93 nfal 333 90,6 7.16jU
S06E001035 {A |Lithium uglg MNone None] 98.7) <0.00E-03]  <t.78]. <173 wel  3.33 95.3| 17900
S08E001035 |A [Magnesium. uglg None|  None 894 <00150| 101E+03| 977E+02] 9.98E+02] 3.83) 100) 2.98
SO0BE001035 |A [Manganess None None 94.5| <7 00E-03 404 3.82] 3.9 5.47] 91.6| 1390
|506E001035 |a |Molybdenum ug/g Mone]  None 95.2] <3.006-03 263 233 2.48] 12, o e26] os9ry
S08E001035 |A |Neodymium ug/g None None 94.1] <8.00E.03 <159 = <1.54 na| 332 81.0 1.590U
806E001035 |A |Nickel ug/g None]  Nome g4.2] <0.0220] <438 <4.23 nm| 333 @2 438U
$06E001035 [A |Phosphoris ug/g None| None 84.7]  <0.0430] 418 401 408  4.18| o4.8] 8.56
S06E001035 |A |Potassiom wy/g None None 99.7 «<0,295] 1.42ZE+D3] 1.38E+03]| 1.40E+03 3.03 09.2 58.7
$06£001035 [A |Samarium lug/g None|  None 960 <00170] <338] <327 na| 333 827 3.38lu
|506E001035 |A |Seienimm ug/g None]  Nome 938 <00840f <127 <12.3 nal 333 96.1 12.7ju
|s06E001035 [A [Siticon wg/g None] ~ None 84.6|  <0.0460) 13.5 12.1 128 108 816 9.15
ISDBEWWBS A |Silver ug/ Nene None 93.3| <4 DOE-03 <0.786] <0770 n/a| 3.33 90.5 0.796[U
SOBEQD1035 |A |Sodium ug/g Nonej None 96.6 <0.0420] 3 BBE+04] 3.05E+04| J.46E+04 24,1 1.20E+03 8.38|ct
|806E001035 |A  |Strontium /g None| , None 96.7] <7 00E-03 1.67] 1.58 162  6.01 93.6) 1.3904
S0BED01038 |A |Sulfur ualg Nonel  Nane 887 <0.0580 366 358 362] 220 94.3 13
|S06ED01036 A  [Mhaltium uglg None|  None 104]  <0.0%60] <111 <10.8] nal  3.39 98.4 11:4Ju
|s06E001036 |4 |vhorium o/ None|  None 872 <9.00E-03]  <1.79 <1.73 wa| 333 85.2 1.79U
S06E001035 |A [Titanium ug/y None|  None 96.8] <2.00EQ3] <p3ga| <0385 na| 3.33 g3n| 0308lu
SO6E001035 |A [Uranium ug/gy None|  None 021] <0.0310f <617 8.64 740] 333 806 8.17ju
SOBE001036 [A  [Vanadium uglg None None 96.7| <6,00E-03 <1.19 <116 nfa|]  3.33 94,2 1.18jU
SOBE001036 [A [Vitrium ug/g None]  MNone 945 <00m0[ <218 <212 nia|  3.33 91.6 2.1y
S06E001035 |A |zZinc ug/a None|  Mane 91.2 0.105 278 273 2750 164 87.3]  o706[8
SO8E001035 |A |Zirconium uglg Nome|  None 996| <2.00E-03| <0.398|  <0.385] n/a] 333 96.6|  0.398U
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Page: 8

DSRHardcopyWLimits 2.0

DSR.Jarv. 2.7.19

DSR - 20060609
702AZ TRAIN
Sample Group: 20060609
Core Number: 20080609
Sample Portion: Special Sample (Total)
Customer Sample ID: 702-AZ-1 NH4
e _ Contro) Limks .

Sample R | A% [Analyte Unit Lowar Upper| Standard %] Blank Result anllc.nbl Average] RPD%| SpkRec%| Oet Li'nill Qual Flags
001034 [$ [Ammonium fon ugfy None 102| <6.44E-03] 1.97E+05| 164E+08| 1B1E+05] 182 1 0.725|
Gustomer Sample ID: 702-AZ-1 SVOA _

: : Control Limits : ___1

Sample# R | A% [Anaiyte Unit Tower]  Upper| Standard% Blanki  Result] Duplicate Avomnbl RPD %| Spk Rec % n«umul Qual Flags

06E001037 Alpha/Bata Organic Scan None None [\ n/a| Completa wa wal na n/al

SO6EQ01037 [0 |1,2,4-Tnchiorobanzsns ug/Kg None None 74.8] <1.62E+02 <508 n/a wal  n/af 70.49| 908ju

[S08E001037 |0 |1,2-Dichlarabanzens ug/Kg None|  None na| <2.78E+03] <1.54E+03) n/a na| sl nia| 1.54E+03jU

S06E001037 |0 _|1,4-Dichlorobanzena ug/Kg Nonef  Nome 71.3] <1.87E+03 <935 nial T 72.9 L

S06ECQ1037 {0 [2,2"-oxybis(4-Chioropropana) ug/Kg None None wal| <1.98E+03]<1.11E+03 a val wa| 1.11E+03}u

506£001037 [0 [2,4,5-TAchiorophenol ug/Kg Mone]  None n/al <1.56E+03 <873 nial na)  wal W 8730

§06E001037 |0 |2,4,6-Trichlorophenol |ug/Kg Nonef  None] nfa| <1.862E+03 <05 n/a va|  na n/a 805U

S06E001037 |0 [2,4-Dichiorophenal luamg None None wa| <1,516+03]  <B4s| nia ne|  wal n/a 846U

S06E001037 [0 |2,4-Dimethylphencl ug/Kg None| None nfa] <1.18E+03 <661 nia na|  wal n/a [

S08E001037 |0 [2,.4-Dinilrophenol wg/Kg Neng| None w/aj <823 <481 n/a| n)al nfaj e 461|U

S08E001037 [0 [2.4-Dinirotoluene ug/Kg None None 7.0 <1.78E+03 <999 n/a wa|  wal 95.7 u

S0SE001037 |0 |2,6-Dinilrololuene ug/Kg None| None na| <1.72E+03 <962 wa nia|  nfaf el ga2lu

S06E001037 [0 |2-Butoxyethanol ug/Kg None None na| <3.01E+04[<1 BRE+04 a| wa|  nia wa| 1.68E+0d[u

SO6E001037 [0 |2-Chloronaphthalens uy/Kg None None na| <1.64E+03 <919 na nal  nfa e a1l

SCEEDDI037 |0 |2-Chlorophenol ug/Kg Nons None 78 2] <1.63E+13 <914 nia nfa nfa 89.8| 91¢IU

SQ6E001037 |0 |{2-Methyinaphthalens ug/Kg None n/a| <1,73E+03 <969 n/a a nfa n/a 869U

SO06E001037 |0 |2-Methylphenol ug/Kg None]  Mone | <1 70E+03 <952 nla wa|  nal n/a 952U

SOGEDD1037 |0 |2-Nitraaniline ug/Kg None None n/a| <1.76E+Q3 <880 n.fal nia na na gadu

SOGEDO1037 |0 |2-Nitrophenol ug/Kg Nons|  None nfa| <1.50E403 <840 waf nial  nla nfe a40lU

S06E001037 |0 |3 & 4 Methylphenol Total ug/ky Nona]  None nla] <1.65E+03 <422 n/a wal  n/al nfaj 922ju

S06ED01037 [0 |3-Nitroaniline ug/Kg Nona|  None n/a <987, <552| nfal wal  n/al nfuf 552|U

S06ED01037 [0 |4.6-Dinitro-2-methyiphenol ug/Kg None|  None nia| <1.18E#03]  <e63] - n/a nal el nal 663U

[s06E001037 |0 |4-Bromophenyl-phenylether ug/Kg None|  None nia| <1.72E+03] <963 n/al nial  ael n/al 963{U
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Page: 7

05 - Dec - 2006 8:16:11
DSRHardcopyWLimits 2.0
DSR.Jarv. 2719
DSR - 20060609
T02AZ TRAIN
Sample Group: 20080609
Core Number: 20060609 :
Sample Portion: Special Sample (Total)
Customer Sample ID: 702-AZ-1 SVOA ;
' Corntrol Limte i |
Bample# R | A¥ |Analyte Unit Lower| Uppar{ Standard % Blank Mqullm Amgg. RPD %| Spk Rec% Dctl.iml‘l Qual Flags
$08E001037 [0 [4-Chloro-3-methyiphenal None 69.1} <1 68E+C3 <g38| nia nial 87.6 838ju
S0EECA1037 |0 [4-Chloroanitine : ug/Kg None{  None na| <3.45E+03|<1.93E+03| - nfa nfal  nia| n/a| 1.93E+03jU
[S08E001037 {0 |4-Chlorophenyk-phenyiether ug/Kg None Nonel nfa| <1 71E+03 <g58| n/a na|  nfa n/al P58l
§06E001037 {0 [4-Nitroanitine ug/Kg None| - Mone| nfa| <2 04E+03]<1.13E+03] n/a nal nia n/a| 1 13E+03[U
$06£00t037 |0 [4-Nitraphenot ug/Kg None|  None 113] <1.59E+03 <888| na wal o/l 75.5 885U
S08E001037 |0 [Acenaphthene /Ky None]  Nons) 79.3] <1.736+03 <969] na nal  wia 87.0) 969U
S06E001037 |0 |Acenaphthylene ug/Kg Nonef  None| nfa) <1.81E+03|<1.07E+03] nfa nal|  oa n/al 1.07E+031U
S06E001037 |0 [Anthracene , ug/Kg None]  None n/a| <1.86E+03]<1.04E+03] nfa wal  na nfa| 1.04E+03[U
B0BE001037 [0 |Benzo(a)anthracene ug/kg Nonej None n/a| <1.66E+03 <920] na wal  nia na| 928{U
$06E001037 |0 |Benzo(a)pyrene ug/Kg None|  None na| <1 58E+03 <835| n/a va|  wa nal 8asfu
S06E001037 (0 [Benzo(b)fuoranthene Jug/Kg None| — None na| <1.57E+03] <876 wal wal  nal w/a| 876ju
$06E001037 [0 _|Benzo{g h.ijperylene Jugreg None|  None na| <1.58E+03] <885 naf nal i wa| 885U
ISOEEDNDB‘! 0 |Benzo{k)fiuaranthene up/Kg Nona Mone na| <1.64E+03 <g15 nfa n(a| nJa] na 915|U
Iso6E001037 [0 [Bulybenzyiphinalate ugiKg None None ‘nfa| S.71E+03] 3.36E+03 nfa nfa|  nfal n/a| 1,88E+03{BJ
S06E001037 |0 [Chrysane ugiKg Nene Nane n/a] <1.63E+03 <g11 n/a nie| n/a 9nfu
S06E001037 |0 |Din-butylphthalate ug/Kg None None wa| 2.54E+04] B31E+03 wal wa|  nal nia| 629E+03{BJ
[s06E001037 |0 |Di-nvoctyiphthatate ug/Kg None|  None n/a| <2.01E+03] 3.15E+03 n/a| wa|  rval nlaj 1.12E+030)
{s06E001037 [0 |Dibenz(a.nanthracens ug/Kg None None n/a| <1,54E+03] <859| n/a na|  nal n/a 859U
SOSEOD1D3T |0 |Dibenzofuran ug/Kg None Nane nfaj <1.71E+03 <957 n/a nfa n!a' nfa 957|U
JSOSEDD1037 |0 |Diethyiphthalate ug/Kg Nane None m‘al <2 29E+D3| <1 28E+03 n/a n/a n!al n/a| 128E+03JU
SDBE001037 [0 |Dimethylphihalate ug/Kg None|  None n/a| <1.75E+03) <581 n/a nal  wel n/al 981jU
SOBEQ01037 |0 |Diphenylamine ug/Kg Nane None nfaf <8.58E+03] <3.90F+03 n/a nal n/al 3.90E+0
{s06E001037 [0 |Flucranthene ugig None None n/a| <1.78E+03 <593 nia val  oal nla 993U
506001037 [0 [Fluorene | None]  None na| <1.71E+03 <959 nfa wal  nal na 959{U
$06E001037 [0 [Hexachlorobenzene Jugka ~ None None nfa| <1,68E+03)| <044 nfa wal  wa nis 844|u
S06E0J1037 O |Hexachlorobuladiene ug/Kg None None rlfal <1.80E+03|<1.01E+03 nfa n/al nfsl n/al 1.0YE+03|U
S06E001037 |0 |Hexachlorocyciopantadiens ug/Kg None None| wal <285 <158 a na| il nla 1sglu
S06E001037 |0 |Hexschloroethane [ugrKe Nonef  None] wa| <1 85E+03] <924 na na|  nia na g24|u
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Page 8

~ 05-Dec-2008 8:16:11

DSRHardcopyWLimits 2.0

DSR.Jarv, 2719

DSR - 20060609
702AZ TRAIN

Sample Group: 20060609

Core Number: 20060609
Sample Portlon: Special Sample (Total)
Customer Sample [D; 702-AZ-1 SVOA
Canirol Limits
Sample? R | A% |anatyte unit Lower] Upper| Standard % Blank Result| Duplicsts]  Average] RPD%| Spk Rec % leLv-II eu-m.g]
S06E001037 [0 |indeno{1,2,3-cd)pyrene ug/Kg None None| nla| <1.60E4+03| <895 va wal  o/a nia BIS{U
S06E001037 [0 |isophorone lugrkg None Nane nla| <1.54E+03 <861 wal nal  niaf n/a| sy
S06E001037 [0 |N-Nitresodipropylaming ugkg None None| 80,5 <1,606+03| <8o8| nal na n/al 80,0} BasfL
S06E0D1037 |0 |Naphthalena ug/Kg None|  None nia| <1.72E+03]  <g51 nial nal  wal n/a] o61lu
S06E001037 . [0 |Nitrabanzens ug/Kag None]  None na| <1.79E+03 <ga8 nal nia|  nial nal saglU
$06€001037 |0 |Pantachiomphenc! ug/Kg None]  None 83.3] <1.34E+03 <750 na wa|  niaf aa.6| 750U
S06£001037 |0 |Phenanthrene ug/Kg None!  Nonef /a| <1.69E+03 <gad| nfal wal  wal v 244U
|s08€001037 |0 |Phenai ug/Kg Nona|  None 76.9] <1.65E+03) <320 naf wal  wal g2.1 a20u
[s06E001037 {0 [Pyrens ug/Kg None None 92.9| <1.726+03] <980 n/al wa| el 115 gs0ju
[s06E001037 o |Pyricine ug/Kp None| - . Nona nfaf <1.586403] <384 n/a va|  nia wal 884u
[s06E001037 o |Tri-n-butylphosphate ug/Kg None Nona n/a] 6.38E+03] <1.21E+02 n/a nal  nfal wal 121E+03U
[souEnmns'r 0 |bis{2-Chloroethoxy)methane ug/Kg None None rva| <1, 78E+03]<1.00E+03 wal na n/al n/a 1000U
|s08E001037 o |bis(2-Ethylnexyliphthalate vg/Kg None|  Nona| . n/a| <2 49E+04]<1.39E+04 n/al nia|  nal n/aj 1.39E+04}U
|s06E001037 |0 |bis{2-Crlarcethyl) ether ug/Kg None|  None| na| <1 77€+03] <091 s sl nal nfel %91[U
Customer Sample ID: 702-AZ-1 WATER
¢ Contrizl Limits

Sample# R | A# |Analyte Unit Lower] ' -Upper- Btandard % Bllﬂkl Rasult Duplicate Average] RPD%| SpkRec% DE’l.le4 Qual Flagy
{S06E001036 {w [Nitrate uglg None|  None 101 <6.95| 5.98E+05| 634E+05| 6.16€+05] 6.93 104] 559€+03
|soeE001036 |w ug/y None|  None 96.9] <578} <2.36E+03] <2 34E+03| nfal 0.83g[ 106| 2 36E+03fU
|S06E001038 |W [Bromide ug/g Nore Nons 99.9] <312[<1.27€+03| <1.266+03| n‘al 0.834| 101] 1.Z7E+03U
[S06E001036 |W |Chioride ug/g Nona]  None| 106|  <0.850[ 2.17E+02| 1.256403 1.71E+03] 542 98.9] 173c
[S06E001036 |W [Fiucride - [ugre None None 101 <30.0 <122 <121 | 0.838 103 122U
$06£001036 |W [Formate - ug/g None None 104 <118 <2.36E+03| <2 34E+03 oa| 0838 107} 2 36E+03jL
S08E001036 |W |Glycolala uglg: None None 99.2 «478|<1.85E+03] <1 93E+03} ' nfa| 0.836 105} 1 95E+13U
$06E001036 |w [Narite ug/g None None 102 <5.40| <1 10E+03] <1.09E+03 n/a| 0.838 103{ 1,10E<03ju
|s06E001036 |w |Oxalate uglg Nonef  None 88.5]  <5.26[<1.07E+03| <1.06E+03 wal 0832 100{ 1.07E+03jU
|506€001038 |w |Phosphate ug/g None|  None 102] <302| <1.23E+03| <1.22E+03 nfa| 0.839) 103] 123E+03)U

Eaitit Violafed:
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DSRHardcopyWLimits 2.0
DSR . Jarv. 2.7.18

Page: 9

DSR - 20080609
702AZ TRAIN
Sample Group: 20060608
Care Number: 20060609
Sample Portion: Special Sample {Total)
Customer Sample ID: 702-AZ-1 WATER
Confrol Limits _ .
Samplek R| A% |Analyta Unit Lmrl Upper| Standard % Blank] . Rmi Duplicate Average| RPD%| Spk Rec % D.ftl..lmlll Qual Flags)
S06E001036 |W _[Suifate 9 None|  None! 102  <6.90| <1 41E+03] <1.40E+03! 0.838 106{ 1.41E+03{U
_ Gustomer Sample ID; 702-AZ-2
Sampla# R | A# |Analyte Jl.lnll Lower]  Upp Standard % Blankf Rndil Duplicate Average} RPD%| SpkRec'%| Det Limill Qual Flags
SO6E001026 |  |Actinkum-228 uCilg None| — Nonel n/a| <7 74E-05| <2 SOE-04) n/a nal  naf wa| 250E-04fu
SOBE001026 Atuminum-28 uCiig None|  Nonel na| <8.10E-04] <251E-02 n/a “nfa]  nal wal| 281E-03ju
SOBEDD1026 Americium-241 lucig Nane Nane! na| <1.95€-05] <3.B4E-04) n/a nia| el na| 3 B4E-04fU
SDBECD1026 Americium-243 uCilg Nona None na| <1,32E-05] <3.32E-D4 n/al wal - ol wa| 3,32E-04[U
SOBEQD1026 Antimany-124 Juciig Nane!  None n/a| <1.55E-05] <2.85E-D4 nia wa| /| na| 2.88E-04{U
SOSE001026 Antimony-125 i Nong| ~ None n/a| <4.08E-D5| <1.83E-03( na wa| nia 1.83E
{So8E0R1026 Antimony-126 uCig None|  Nane nfa| <1.78E-05| <1.03E-04 n/a va| il na| 1.03E-04U
S05E001026 Argon-41 uCitg None|  None na| <3.46E-05] <1.14E-04] nfa val o/ wal 1.14E-04jU
S06£001026 |  [Barum-133 uCllg Nore]  None wa| <1.72€-05| <6.80£-04] n/a nfal  wa nial 6 BOE-04|U
SU6E001026 [Barium-140 uClig None| = None na| <5.60E-05] <1.556-03| wa nfal i wal 155E-03JU
S08E001026 |  |Berylum-7 uCilg None{  None nfa| <1.03E-04 <562€-03] nal nal wa 5 62€-03U
S06E001026 |  [Bismuth-207 lucirg None|  None nfa] <2 51E-05| <8.87E-05| a wal  wia wa| 8.87E-05U
SO6EQ01026 | |Blsmuth-212 uCirg None|  None nfa] <146E-04| <6.12E-04 Wa e il ws| 5.126-04u
S08EQ01026 Bismuth-214 uGirg None| ~ Mone wa| «3.73E-05] <5.20E-04 n/a nal i n/a| 599E-04fU
SUSE001026 Cadmiurm-109 uCilg None|  None nfa| <).43E-04] <3 48E-03 n/a na]  nal wa| 3.48E-03U
|sosE001026 Cerim-139 uCg None]  Nane ia| <8.01E-06 <2 6OE-04) Wl nal  aral n/a| 2.80E-04ju)
|s05E001026 | |Ceriun-141 Vg None n/s| <1.23E-05[ <3 34E-04 wa va|  ofl nial 3.34E-04U
SOGE001026 Cerin-144 uClg None]  None n/a| <5.14£-05] <1 40E-03 e na|  nfal n/a| 1.40E-03U
SO6GEQO1026 Cerum/Prasacdymium-144 uClg None| MNone n/a| <1 03E-04] <2 81E-03 na n/a nIaI n.fn] 1518—03][]
SO6EDQ1026 Ceslum-134 uCilg None|  None na| <1.B83E-D5| <2 BTE-04 wal na|  nlal nia| 2.87E-04u
SOGED01028 Cesium-136 uClg None|]  Nane nia| «1.73E-08] <6.37E05) n/a) nfa|  nral nal 6.37E-05[U
SOSE001026 Cesium-137 iy None None 99.1| <1.81E- 0. n/a nal  nfa wal 565E-04
SO6EQ01026 Caslum-138 juCivg Nene|  Nane nfa| <650E-05} <2.26E-04]  val ntal  nig a2 26E-04u
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DSRHardcopyWLimits 2.0
DSR.Jarv, 2.7.19

Page: 10

DSR - 20060609

T02AZ TRAIN
Sample Group: 20060803
Core Number: 20080609
Sample Portion: Spacial Sample (Total)
Customer Sample ID: 702-AZ-2 _ o '
' Control Limlts
Sample# R | A¥ |Analyte I‘“‘“ Upper|{ Standard % u-..l Ra-.‘ Dupficate| ~ Averaga| APD%| SpkRec% DuLimJ Qual
|so8E001026 Chiarine-38 Jucug None] N na| <1.39E-D4| <5.00E-04 nfa wa|  aal n/a] 5.00E-04ju
@e&mmze Chromium-51 IuCIIg None None n/a| <1.03E-D4}] <3.49E-03 nia n/al nla] nfa] 3_49E-03|U
|sos€001026 Cobat-56 lucig None None n/a| <1.726-08] <633E05] nia wal ol n/a| 633E-05U
[soeEn01026 Cobat-57 jucvg None}  None! nfa| <6.84E-08] <1.74E04| n/a nal  nrl na| 174040 a
SOBEN01026 Coban-58 jucug None|  ~ None] n/a| <1.59E-DS| <8.40E-05 nia wal el nwa| 6.40E-05U g
SO06E001028 Cobalt-80 juCirg None|  None| 102] <1.926-05| <6.17E-05 wal  wal nh| wa| 617E-05U )
S06E001026 Copper-54 JucCirg None| na| <448E-03] <0.0142 nia nfal  n/e| wa| 00142JU E
S06E001026 Copper&6 - jucig None}  None) na| <4.55E-03 <«0.0154 nfa nfal el na|  0.0154U K
506E001026 Europium-152 uClig Nonel  None] na| <9.51E-08| <2.98E-04 nfa val el wa| 288E-04U o
S06E001028 Europium-154 Juciig Monef  None|  nfa| <6,13E-08] <2.23E-D4 n‘a nfa| el nial 223E-04Ju S
SO6F001026 Europium-155 {uCug None[ ~ None nla| <2.35€-05| <6.20E-04 /a nfa| ol nia| 5.20E-04[U ":..x,
S0BE001026 Gold-198 uclg None]  None n/a] <1.18E-05| <5.25E-04 wal | nvm| nia 5.25E-04lU o
SO6E0D1026 Hafnium-181 uCilg None|  None) wa| <1.47E-05] <6 95E-04 n/al nal  nval n‘a| 6.95E-04jU é
|s0e€E001026 ladine-128 uClig None|  Nonef na| <1.336-04| <2 62E-03 ofal nfal  n/af nia| 262E-03U
|s0sE001026 lodine-131 uClig None None] nla| <1.33E-05] <517E-04 nfa wal il n/a| §17E-04lu
[s06E001026 Iron-59 uCilg None None n/a| <3.86E-05| <1.17E-04 n/a wal  n/a n/a| - 117E-04]U
|s06E001026 Krypton-85 uCig None|  None| wa| <4.20E-03] <0.108] - na wa| vl nal  o.togu
SOGE0O1026 Lanthanum-140 - juCug Nona -Nonel na| <2 32E-05| <8.39E-08 nfa n/a n!n| wa 6.39E—CIE|U
S06E001026 Lead-210 uCilg None None] nla] <2 66E-04] <4.24E-03 nla{ wal  nia| wa| 4.24E-03u
[S08E001026 Lead-212 {ucwg None]  None| wa| <2.00E-05] <6 40E-04 nfa| na|l  wal wa| & 40E-04u
|sosEQ01026 Lead-214 uClig None]  None| wa| <3.11E-05] <1 DBE-03 aal - we| wal 1.08E-03jU
|S06EC01026 |  [Manganese-54 uCilg None]  None| n/a| <1.75E-05| <6 83E-05 wal na| nfa va| 663E-05U
[s08E001026 |  [Manganese-s6 uCiig None|  Nans| na| <2.38E-05| <8 81E-05 | nal  n/a wa| 8.81E-D5{U
[S06E001026 |  [Mercwy-203 uCilg None| ~ None n/a| <1.27E-05{ <4.04E-04 wa wa| e nia] 4.04E-0[l)
[508EQ01028 Neplunism-737 uClig Neng|  Nang nia| <4 926-05] <1.06E-03 wa| nfa|  naf nja| 1.06E-03{U
S06E001026 |  [Neptunium-238 uClig None|  None| na| <B27E-05| <2 11E-04 nal val  nval niaj 2.11E-04u
SOBEN01026 Neplunium-239 uCvg None|  Nane| n/a| <2 27E-05| <6.01E-04| n/a| na| sl nfa| 6.C1E-04U
|S08EG01026 Niobium-54 uCilg None]  Nonal n/a| <1 68F-05| <6.76E-05| n/al na|  nal nial B.76E-0S|U
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DSR - 20060609 -
702AZ TRAIN
Sample Group: 20060609
Core Number: 20060609
Sample Portion; Special Sample (Total)
Customer Sample ID: 702-AZ-2
J Controd Limiis .

Samplag R | A% |Analyte Unit Lower Upper} Standard % Blank Rasult] Duplicate Average] RPD%| SpkRee %) DtlLirnhl Qual Flags
ISDEE001026 Plutoniuny239 uCiig None None! wal  <0.0900 <2.48 n/a na|  wa 2.46jU
[SOBE001026 Polassium-40 uCilg None]  None: n/a| <4.56E-04] <t.48E-03 wal va| el nva| 1.48E-03fU
[S08E001026 Protactinium-233 - |uCug None|  None] n/a| <255E-05| <8.69E-04 wa nfa] vl nfa| 8 69E-04lU
SO6E001026 Prolactinlum-234 uCilg None Nome wa| <3.09E-03] * <0.0104 wa| na|  ral nfal  0.0104]u
SOSE001026 Radium-224 . uClig None|  None! na| <2 4SE-04} <7.30£-03} wa| wal o/l nal 7.30E-03lu
|sosE001026 |  |Radium-226 ' ilg Mone|  None a| <272E-04| <7.84E-03 wal wa|  nwal wa| 7.84E03U
|S06E001026 Rubidium/Rhodium-106 uClig None|  None | <3.04E-04] <5 43E-03 /a wa| ol wal 54303
S06E001026 Rutheniurm-103 uCig None None We| <1.48E-05] <5.50E-04 na na| e na| 5 .50€-04]U
SO6E001026 Scandium-48 uCg None None wa| <229E-Q5{ <7.B9E-05 n/a nal  wal na| 7 89€-05U
S06E001026 Selenium-75 ' uCily None|  None wa| <1,83E-05] «5.07E-04 n/a wal i wa| 5.07€-04U
S06E001026 |setenium-79 uCilg Nonel  None wa| <1.33E-03] <0.0368 nia wa|  wal n/a|  0.0366{U
506E001026 |  [Silver-108 uCirg None|  None wal| <1,61E-05] <B.11E-05 nia nfa] i wa| 8.11E-05U
SOGE001026 [siiver-110 ' Jucig Nons Nore n/a| <1.65E-05] <3.24E-03 nfa wal  wal nfa| 3.24E-03jU
S06E001026 Sodium-22 uCirg None|  None nfa| <2.11E-08] <7.67E-05 nfa nal  nal nfa| 7 67E-05]U
S06£001026 Sodlum-24 uClig Nane None n/a| <2 08E-05| <6.85E-06 n/a na| n/a nja| B.BSE-DS|U
|sosEn01028 Strontium-85 uClg None|  None n/a| <1.82E-05| <4 58E-04] na wal i wal 4.58E-04)U
|sosE001026 Tantatum-182 uClg None|  None n/a| <6.33E-05] <2.236-04| wal wa| nia nfa| 2.23E-04)U
[S06E001026 Tellurium-123 ; uCilg None]  Hone n/a| <9.11E-06] <2.42E-04 na we| nia nfa| 2.426-04]u
SOBE001026 Teliurium-125 . uCilg None]  Mane nfa| <1.72E-05| <6.79E-04] nfa wal  nia fa| 6.79E-04Ur
SO6E001026 Thallium-208 _ uCiig Nons|  MNane nfa| <1.97E-05 <3.58€-04| nfal wa|  wa na| 3.58E-04)U
SO6E001026 Thorium-228 ' uCilg None|  None na| <484E-04| <0010 wal nia|  wal wal  00103U
SOGE001026 Thorium-229 - - uCug None|  MNone na| <4.42E-05] <1.18E-03) n/al na] nal 1.18€-03)u
SO6E0D1026 Thorium-234 uCifg None None nhl <1.B5E-Dd| <3.55E-03 na nfa n/a nfa 3.55E—03]u
SDBEB(1026 Tin-113 : ucig Nene Mane wa| <167E-05 <7 03E-04 na nial . nal nfa| 7.03E-04[u
S08E001026 | [Tin-126 : uCig None|  Nane n/a| <1,19E-05| <2 82604 /| ofal el n/e| 2.82E-04)U
SOBEQ01026 Uraniurn-232 : uCilg Nana|  Nanel nfa| <374E-03] <0.0701 wa| wal el wa|  0.0701|u
SO6E001026 Uranium-23§ uCig None|  None n/a| <1.67E-05| <4 73E-04 n/al na|  wal nia| 4 73E-04U
S08EQ01026 |  |Uranium-237 ~lucig None|  None wa| <1 92E-05| <5.27€-04 wal na|  wial nia| 5 27E-04]U
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DSR - 20060609
702AZ TRAIN
Sample Group: 20060609
Cora Number: 20060609
Sample Portion: Special Sampie (Total)
Customer Sample ID: 702-A2-213 ACID
Control Limita —l
|sample# - R | A# |Analyte {Unit I Upper| Standard % Blank| Result] Duplicats Average] RPD%| SpkRec % Dttl-lmlJ QualFlags
SOSE001039 |A |Antimony ug/o None None 929 <00280] <54 na nal sl nal 5.39U
|SOSEDD1G3S |A |Arsenic g/ None None 103| <D.0580 <114 n‘a nfa] nia na 11.4jU
S0GE001039 |A |Barum /g Nene| None| 96,6 <7.00E-03 15.8| nfa wef il nfa 1.3
S0GE001039 |A  |Beryllium ug/g Nonef . Mone] 104| <1.20E-03] <0.231 n/aj na| nia n/a 0.231u
S06E001039 [A |Bismuth ug/ None{.  None| 901 <p102] <197 nfa wa|  nia nal  19.7j0
|so6E001039 |A |Boron uglg None]  None 921 <0.0180] 1.22E+03] nfal wal  nia na| 347
|sosE001039 A |Cadmium ug/g None] None 926 <300E-03] <0578 n‘al wal  n/a nfal 0578
[s06E001039 [ [Calcium ug/g None None 118]  <p.0sog| 510E+03 nfal we| wa ol 164
SO6E001039 [A |Cenum ug/g None None| pe1| <00150] <289 n/a| na|  nfa nfal 2.890U
S06E001039 [A  |Chromiom uglg Noae None 96.5| <0.0140 4.82 wal nfa|  nia| n/a 2.70()
SO6E001039 [A [Cobalt ug/g None None| 94.2| <B00E-03] <154 n/af nia|  wal n/a 1.54]u
SOSECO1039 |A |Copper ugig None None 94.7|  <0.0140] 3.2 wal na|  nla| nal 270
SO06E001039 [A |Europium uglg None None 94.8] <1.00E-03] 1.14 /e wa|  wal wa| 01930
E06E001038 {A [ion uglg None Nane 94.8] <00130 . 885 nfa wal  nfal n/al 2.50
SO6EQ01038 |A  |Lanthdnum ug/g Nona None 95.2] <B.00E-03) <1.54 nla nfa n.’al nfl| 1.640U
S06E001038 [A [Lesd uglg Nona|  Nane 92.7] <0.0360{ 104 wa nal el na|  694p
S06E001039 A {Lithivm uglg None None 98.7| <0.00E-03] 2.01 al na|  nal nal 173}
SpEEC1039 [A  |Magnesium Juora Nona None 89.4] <0.0150] 1.99E+03 na na|  wal n/al 2.89
§06E001039_[A [Manganese [uota None|  None 0450 <7.00E03] . 213 o nal s n/a 1.36)
SOGE0Q1039 |A  [Motybdenum uglg Nona None 95.2| <3.00E-03 2.98| nva nal e nfa 0.578)
SOSEQ01039 (A |Neodymium | None None! 94,1| <8.00E-03]  <f.54 n/a val  wal n/al 1.54]U
S06E001039 |A [Nickel None|  None! 942| <00220] <a.24 n/a wal  nal wval 424
S05E001039 |A |Phosphorus uglg None None! 84.7] <0.0430 879 nia nfal  a wal 8.25)
SO6E001039 [A  |Potassium \iglg None None| ga7|  <0.205] 2.20E+03 nia nal  ofa wal 56,5
S06ED01039 |A |Samarium uglg None None 960 <0.0170]  <azs] na nal o wa 3.28|u
SOGEDD1039 (A [Selenium ughg None None a3.8 <0.0540 <12.3 nfa na n/g wa 12.3[U
S06E00039 |A  [Siicon ug/g None None 846 <0 128 nia wia wal 8.96|
|sosEDDt038 [A |Sitver ugky None{ = None 93.3) <4.006-03|  <0.771 n/a el el val  0771)BU
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DSR - 20060609
702AZ TRAIN
Sample Group: 20060608
Core Number: 20060609 _
Sample Portion: Special Sample (Total)
Customer Sample ID: T02-AZ-2/3 ACID
_ Control Limits
Sample? R | A¥ |Anatyte Unit Upper| Standard % Blank -\ma[ Dupticate]  Averuge| RPD%| SpkRec% Bd.l.im«l Qual Flags
SO0GE0D1039 [A [Sodium uglg None None 966| <0.0420] 3 58E+04] nfa nfa|  w nia 8.09]
S06E001039 |A |Stronfium uglg None Nunal 86.7| «7.00E-03| 6.58 nfa n/a n.fu] nfa 1.35(4
SOBE001030 [A |Sulfur . ugly Mone Nons| 887 <0,0580 976 nfa na m’l| nfa 11.2]
SOGE001039 |A |Thalium ugly None Nonel 104]  <0.0560 <10.8 na nfa|  n/af na 10.8/L
S08E001039 |A {Thorium uglg None Nons 87.2| <9.00€-03 1.80 n/a n/al  n/a| n/a 1.73)
B08E001039 |A |Titanium Juglg None]  Nons| 85.8] <2 00€-03)| 840 nfa wal  nial v 038y
S06E001039 (A |Uranium uglg Nonef  None) 521 <0.0310) 10.4) nfa| na|  wal nia| 597
|soseo01038 [a [Vanadium ug/g Mone]  None| 96.7] <600E-0)]  <t18 nfa| wa| | nfal 116U
[s06E001038 |4 |Ytteium uglg None|  None 9as| <pot10] <2142 nfa wa|  nal nal  2.12u
SOBE0D1039 (A |Zinc uglg Nene None 91.2 0.106| 146 nfal na|  nal n/a 0771[B
[s06E0D1038 |A _|Zirconium ug/g None None 996] <2.00E-03]  0.407 nfa] wa|  wal nial 0385
Customer Sample ID: 702-AZ-2/3 NH4
Confrod Limits
|s.mpu R | A% [Anatyts Unit Lower]  Upper] Standard % Blank|  Result| Duplicatel  Average] RPD%| SpkRec % .DntleJ Qual Flags
[s06E001038 {5 |ammonium ton [up/g None|  None] 102| <6.44E-03] 1.48E+05] 1.30E+05[ 1.38E+05] 10.9) el 0719
Customer Sample 1D: 702-AZ-2/3 SVOA _ : .
l Cantrol Limits I
ls"""‘" R | A# |Analyee _ Unit Lower]  Upper| Standard % muur Resutf Duplicatsl Average| RPO%| SpkRec% D.tLimJ Qual Flags
[506E001041 Alpha/Beta Crganic Scan None|  None n/al n/a| Compiete! n/al wal o na n/a|
@0019‘1 0 |1.2 4-Trchiorobenzene ug/Kg None None 74.8] <1 B2E+03| <833 n/al nfa n/al nfal B33
|§DBEOD1D4‘I O |1,2-Dichlorabenzene ug/Kg None None na| <2.T6E+03] <1.42E+03 n'a nla nfa] n/a 142E+03]U
[sosE001041 [0 [1.4-Dichlorobenzene ugKg None None| 71.3| <1.67E+03 <858 nal wal  n/a n/al 858y
[sp6E001041 [0 [2.2-0xybis{1-Chioropropane) ug/Kg None None]| /a| <1 98E+03| <1 02E+03 a/a| na| e n/al 1.02E+03}y
|506E001041 |0 |2,4,5 Trichiorophenol ug/Kg Nona Nane| n/a| <1 56E+03 <801 wal nal nia n/al 01ju
|s0s€001041 [0 ]2.4.6-Trichiorophanai [ugka None|  None nia| <1626+03] <830 wa wal T
|so8E001041 [0 |2.4 Dichiorophenl |ug'kg None| — None| | <1516+03]  <776] wal ] oval n/a) 776u
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702AZ TRAIN
Sample Group: 20060609
Core Number: 20060809 .
Sample Portion: Special Sample {Total)
Customer Sample ID: 702-A2-2/3 SVOA
Contro Limits J
Samplet R| A% Annlylln Unit Lawar| Uppar| Standard % Blank Result] Duplicate Average] RPD%| SpkRec%| DetLimill Quai Flags
SOGEDD1041 |0 |2 4-Dimethylphanol ug/Kp Nona Naona r/af <1 18E+03 <607 nfa| nal  nal | 607[L
S06EON1041 [0 |2 4-Dinttrophenaol ug/Kg None|  None n/a <g23 <423 n/a na|  nal wal 423U
SO6E001041 |0 [2,4-Dinitrotoluene ug/Kg None None| 67.0] <1.786+03 417 nfa nfa]l  wal [ 917U
|sosEOD1041 |0 |2,6-Dinitrololuene ug/Kg Nane None| n/a| <1.72E+03| <583 na ] i wal aaaju
S06E001041 [0 |2-Butoxyethanol ug/Kg None None n/a| <3.01E+04]<1.54E+04 wa /o] el wa| 1.54E+04JU |
S06E001041 |0 |2-Chlorenaphthalkene ug/Kg - None None n/a] <1.64E+03] <844 n/a n/al m‘-l rh’ll 844U
|s06E001041 |0 |2-Chtorophenc jugg None None 78.2] <1.63€+03] <839 n/a nal il nal a3glu
O [s06E001041 [0 _|2-Methyimapnthatene ug/iKg None None| n/a] <1.73E+03] <889 nfa nfal  nial wa| saglu
" |506E001041 [0 |2 Methylphenot ug/Kg - None None nia| <1.70E+03| <874 n/a nlal il n/e| a74Ju
SOGE001041 [0 |2-Nitroaniline jug/g None None| n/a| <1.75E+03| <d00 nia nal  wal n/a| saoju
S08E001041 [0 |2-Nitrophenol : jug/Kg - None|  Nonsl nia| <1.50E+03] <771 nia afal n/al mfu
SOSE001041 |0 |3 & 4 Mathyiphanal Total None None] n/a| <1.65€+03] <846 n/a nia|  pial wal  8aelu
SOBE001041 |0 {3-Nitroaniline : ug’Kg Nonef  None] na| <987 <507 a na|  niaf wal 507|U
|S08E001041 [0 {4,6-Dinitro-2-methylphenol ugkg None|  None| n/a| <1.196+03] <608 nia nial  nval wal 608{u
SOSED01041 [0 |4-Bromophenyl-phenylether ug/Kg None| - Mone| wal| <1.72E¢03] <884 n/a nfa| il al 884jU
506E001041 [0 [4-Chioro-3-methylphenol | Nonef  None| 69.1| <1.68E+03] <861 na wal il wal 861ju
S0GED01041 [0 [4-Chloroaniline Jwaa Nona]  Nons| n/a| <3.45E+03|<1.77E+03 na el  nal n/a| 1.77E+03u
SO6E001041 [0 _[4-Chiorophenyl-phenylether [ug¢g Nons|  None nal <A.71Es03] <870 a el wal wa|  argu
S06E00104t O [4-Nitroaniline jugg None None n/a| <2.01E+03<1.03E+03 nfa nfe]  nal wa| 1.03€+03u
S06E001041 |0 [4-Nitrophenol luag None None 113] <1,50E+03] <815 na nfa|  nial n/a 815U
S06E001041 [0 [Acenaphthene juang None None 79.3] <1.73E+03]  <8e9 e nfal vl na 8agu
S06E001041 |0 JAcenaphthylene ugKg None None néa| <1.91E+03| <982 nla na|  nial n/a an2lu
SO6E001041 |0 JAnthracene ug/Kg None]  MNone nja| <1.86E+03] <564 n/a nel  nal n/a 954
S0GE001041 [0 |Benzo{a)anthracene ugKg None None n{al <1.69E+03I <ps2 nfa n.'nl nIaI a BﬁZlU
S06E001041 |0 [Benzo(a)pyrene ugKg None|  None] afal <1.58E+03] <813 nia nal  nal wal 813y
S06E001041 |0 |Benzo(b)fluoranthene ugiKg Hone None| nfaﬂ <1.5TE+03 <804 nfa n/a nfa na 804|U
S06E001041 |0 |Benzo(g,h i)perylens |uaKg None None n.*a[ <1.58E+03] <812 nia n/a n/a| na| atzlu
S06E001041 |0 [Benzo(kyuoranthens lugrkg None|  None n/a| <1 64E+03[  <B4D n/a nfa| wa| g40lu
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DSR - 20060609
T02ZAZ TRAIN

Sample Group: 20060609

Core Number: 20060609 )

Sample Portion; Special Sampla {Total)
Customer Sample ID: 702-AZ-2/3 SVOA ;
' Control Limits _ ) : l

Sampled R | A% |Analyts Unkt Lowsr]  Upper] Standard % Blank Result| ODuplicate Average] RPD%| SpkRec % DatLImIII Oual Flags
S08E001041 |0 |Butylbenzylphthalate ug/Kg - Nona None nfal S5 71E+03| 2.73E+03 nfa nfa n/al nfa 1.?3E+03|BJ
$06E001041 |0 |Chrysene ug/Kg None None wa| <1.63E+03 <B36 nia nia|  wal nfal 536U
[s0eE001041 o |Din-buiyiphinalate ug/Kgy None None nia| 2.84E+04| <6 77E+03 nfa nfal i nfal 5.77E+03 -
|soseoa1041 [0 {Dien-octylphthaiate /Ky None None nfal <2 01E+03] 3.48E+03 nfa nfal g nfa| 1.03E+03})
S06E001041 |0 |Dibenz(a hyanitracene ug/Kg None|  None! nfal <1.B4E+03] <788 n/a nfal  n/al n/a 788U
S06E001041 |0 |Dibenzofuran lug/Kg None None wal <1.71E+03] <B7B wva nfa n!al ) nfal B?BIU
S0BE0010471 {0 |Disthyiphthalate wKg Ncne None n/a| <2 29E+03]<1.18E+03 e wa| - gl - nfa| 1.18E+03jU
S0BE001041 {0 [Dimethylphthaiate ugiKg None None nfa| <1.76E+03] <500 n‘a nal g nal ©  Dooju
S06E001041 |0 [Diphenylamine ugig None Mone " n/a| <8,98E+03|<3.56E+03 nia nfaf ol wal| 3.56E+D3lU
S06E001041 |0 Fluoranthens ugg - None Norie nla| <1.7BE+03 <B12 nia na|  nig nial B12JU
S06E001041 [0 [Fluorene ug/Kg None None nfa| <1.71E+03 <BED nia ‘nal  rval T T
SOGE001041 |0 {Hexachiorobenzene ugiKg None|  None nfal <1.89E+03 <B67 nig wal o wal 867jU
|s0eE001041 |0 |Hexachlorobutadiene JuaKg None| None n/a} <1.80E+03 <924 " e waj  al n/al T
SOBE0N1041 [0 [Hexachlorocyelopentadiens ug/Kg None| None na <285 <146 n/a nal  niaf n/al 1460
SO6E001041 |0 [Hexachioroethane ugi/Kg None]  Mone| nfa] <1.85E+03) <848 nfa DT T B4sjU
SOEE0Q1041 |0 |indeno(1,2 3-cd)pyrene ug/Kg None None nfal <1.80E+03 <822 nfa n)‘al niaj n.fa|- 822U
S06E001041 |O [isophorone ua/Kg None: None wa| <1.54E+03] - <790 nfa ‘g vl val 750U
[SOGE0Q1041 |0 [N-Nitrosodipropylamine . |uarKg None|  MNone| 305] <1.B0E+03] <823 n/a n/al - nief w/al B23{L)
SOEEDO01341 [0 |Naphthalene . |ugikg None None n/aj <1.72E+03 <882 n/a ‘n/a n!al va BB2|L
S06E0Q1041 [O [Mitrobenzens Juama. None Nore nfa] <t.79E+03| <916 nia n‘a n/a| nia 516U
S06E001041 [0 [Pentachioraphengl | ug/Kg None Nona 88.3] «1.34E+D3 <689} va na| g nfa 680U
SOBE004041 (O [Phenantheene ugiKg Nona Mone nfa| <1.69E+03 <66 nfa nfa|  nl nfa 866jU
S06E00104t [0 [Phenot ugiKg Hone None -76.9| <1 65E+03 <B4s5| wa na| g n/a B45jU
SO0EEQQ1041 [Q |Pyrene ugiKg Hone None £22.9| <1 T2E+0Y <881 na n/a n.’a| n/a s81|u
SO6E001041 JO |Pyridine ugiKe, None{  MNone nfal <1.5BE+03 <B11 na nfal  nal nfa s11Ju
SO6E0Q1041 O  [Tri-n-hutylphosphate ug/Kg None Hane n.fa[ 5.38E+03 <1,11E+03i nia nfa nfal n/a| 1.11E+03\U
SOGE001041 {0  |bistZ-Chloroethoxy)methane up'Kg None Mone nfa| <1.79E+03 <920} nia wal nfa hia 920U’
|S08ECO1041 [0 |hist2-Ethythexyl)phthatate ug/Kg Nonef None nfaj <2 49E+04] <1 28E+04] nia nfa nfa nfa| 1.28E+04jU
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DSR - 20060609
§ 7T02AZ TRAIN ,
Sample Group: 20060809
Core Number: 20060609
Sample Portion: Special Sample (Total)
Customer Sample ID: 702-A2-2/3 SVOA
Cantrol Limits
Samplo# R | A# {Analyte Unit Lower} Upper| Standard % Blank| Result] Duplicate Average| RPD%| SpkRac'| Detli Qual Flags]
SDBE001041 {0 [bis-(2-Chloroethyl) ether ug/Kg None None nfa| <1.77E+03 <608 n/a na|  nfa a 809U
Customer Sample ID: 702-AZ-2(3 WATER ,
Controftimits I
Sampletf R | A# [Analyte . Linit Lowaer| Upper| SBtandard % Blank Resull] Duplicate Average] RPD %} SpkRac% " Det Limi Qual Flags
|sosEco1nen [w [Nitrate uglg Nane Nona 101 <606 4 6OE+06 n/al val  nal wa| 5.23E
[sveEna1040 |w |acstate Juarg None|  None 96.9 <578} 4.05€+03) n/al na]  aval n/a) 221E
Is06E001040 |W [Bromide uglg N None 990 <312| <1.109€ +03] nial wal ol n/e| 1.19E+
|S08E001040 |w [Chloride ug/g None|  None 106] <0850 3.73E+03 nal nia niaf 1
SO6E001040 {W [Fiuoride uglg None None 101 <30.0} <115 n/a| nfal il /e 118U
SOBE001040 {W |Formate ug/a None|  None 104 <11 B <2 21E+03 n/a va| il e 2.21E+034U
S0BEQ01040 |W [Glycolate lua/g Nona|  Nonal §9.2 <478 4.76E+03) n/al nal  nfl . a| 1.82E+03})
S0SE001040 W [Nitrite uglg None|  Nonhe 102 6,40} <1,03E+03} n/al va| el nia| 1.03E+03jU
SDBEQ01040 {W [Oxalate Jugra Nora Nane 56.5 <5.26| <1.00F +03] n/al va| il nfa 1000{U
SOSEQ01040 {W |Phasphate ugig Nane Nona 102 <302[<1.16E+03| nfa| na| v nis| 1 16E+03L)
SDBEQ01040 |W [Sulfate ug/g tone None 102 <680 194E+03)| nal na]  nial . nia| 1326403}
Customer Sample ID; 702-AZ-2A
Control Limits ,,..,I
Sampie¥ - R | A# [Analyte Unit Lower Upper| Standard % Blank|  Result| Dupli Aversps| RPD%| SpkRec%| Detlimitf QualFlags
SO0GE0G1013 Recelved Sample Nona Nane nfa wa| Complate nfa wa| na nia na|
Customer Sample ID: 702-AZ-28
Control Limits
Sample¥ R | A# [Analyte Unit Lower Upper| Standard % Blank Result] Duplicata]  Averagal RPD%| SpkRec®%| DetLimit] Qual Flags
[SO6ECU1014 Received Sample None None| n/a wa| Complete] n/al wal  na wa wa|

0 A9y ‘£6TIE-Ldd-ddd

gz1 =bea

0

BL9E90POVa JO ZST



05-Dec-2006 816:11 ' "

DSRHardcopyWLimits 2.0 Page: 18
DSR.Jarv. 27.19
DSR - 20060608
70ZAZ TRAIN
Sample Group: 20060609
Core Number: 20060609
Sample Portion: Special Sample (Total)
Customer Sample ID: 702-A2.2C
Controd Limits
Sampie# R | A% [Analyte " Unit L.ower Upper| Standard % Blank Resutt] COuplicat Avernge| RPD %] SpkRec% DutLim‘nl CQual Flags
[sosecotots | [Received Sample . Mane|  None /a n/a] Complete] a va|  wa nial
Customer Sample ID: 7G2-AZ-2D
Control Limita
Sampied R | a2 |Anatyte Unit Lows]  Upper| Standard % Blank|  Resutt| Duplicste] Avernge] RPO%| SpkRec%| DetLimi{ QusiFiagn
[soeE001015 | [Received Sample None|  Nome n/a| wa| Complete{ nfa ne|  wal a nia
Customer Sample 1D: 702-AZ-2E
e - : Control Limts
Samplzh R | A% |Analyte Link Licaver, Upper| Standard % Blurrk Reseult| Duplicaie Average] RPD ™| SpkRec%| Detbimill ChualFlags
|soseoor017 Recaived Sampie Nane| ~ Nome| nia| nfa] Complets] e nal il n/a |
Customer Sample 1D: 702-AZ-2F
Ll Contral Limits
00 |samplew R | A% |Analyte Unit Lowsr|  Upper| Standard % Bank|  Resuf| Duplicste| Average] RPD%| SpkRec%| DetUimi Qualfiags
[sosEno1018 Recelved Sampia Nane]  Nona wa nfa| Complete] o wa|  nia wa wal |
Customer Sample ID: 702-AZ-SAB-BLK
Control Limits
sawples R | A% [Analyte Unk Lowsr]  Upper| Standard % Blank|  Resutt| Dupiicate] Average| RPD%| Spkhec%| OotLimit] QuatFiag
- |svsecotoz20 Recaived Sample None|  Noné nia} n/a| Complela] n/a na|  niaf nja waf ]
Customer Sample ID: 702-AZ-SAB-FBLK
Control Limits
Samp R | a2 |anaty i Upper| Standard % Blank|  Resull| Duplicaw| Average| RPD%! SpkRec%| OetLimi| Qualfl
|sceE0o1022 Received Sample | Nope]  None a n/a] Complete| nia nia]  nia] wal nie| |

Limit Viglated
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DSRHardcopyWLImits 2.0
DSR.Jarv. 2719 co
DSR - 20080609
TO2AZ TRAIN
Sample Group: 20060809
Core Numboer: 20060609
Sample Portion: Special Sample (Total)
Customer Sample ID: T02-AZ-SAB-TRPBLK
| Gonfrol Limits
Sampled R | A% [Analyta Unit Lowsr]  Upper| Standard % ‘ Result| Dupkicate] Average] RPO%| SpkRac% D“"""l Qual Flags
|soeEca1024 Recsived Sample None|  None| nia n/a) w/a n/a nfs vl
Customer Sample ID: 702-AZ-TSA-BLK
; i Contrl Limits . _
Sample® R | A% [Analyte Uait Lower Upp=s} Standard % Blank| Res: Duplicats Average| RPOD SpkRec | Dutl Qual Flegs
SOGECO1019 Recvived Sampie None|  Nome n/af nia| Compiete] naf n/a| e naf
Customer Sample |D: 702-A2-TSA-FBLK |
Control Limits
Sampte#t R [ A¥ [Analyte Unit Lower]  Upper| Standand Blank nnunl Duplicats]  Avernge| RPD %] SpkRec% ouu.«l Quat Flags
|s06E01021 | [Recaived Sample None|  Nona wal we| Complete] v; wal  al e} wal
Customer Sample ID: 702-AZ-TSA-TRPBLK
E _ Control Limits ¥
\D |samplsr R | A |Annlyte Unit Lm' Upiper| Standard % Blank Resull| D 4 Averuge| RPD%| SpkRec%| DelLimil{ Qual ags
{SﬂﬁEﬂmm Received Sampla None| None| nial n/a| Complete, n/a nal  nal nia| nal
Customer Sample ID: 702AZ TRAIN NH4NO3
: Gontrol Limits
Sample? R | A% |Analyte Lirskt Lowar| Upper| Standord % Blank Reaull| Duplicate Avernge| RPD %] SpkRec%]| DetLimif Cual Flags
|sosE0s 1043 Differential Seanning Calorimetry E [Joules/g None]  Nons| Wl n/a 302{ n/a nal  wal afaf nal
Customer Samplae ID: T02AZ TRAIN NHANO3-NACL
Control Limits
Sample# R{ A¥ [Analyle - [Unit Loww] Upper] Standard % Blank Resuit| Duphicats Averoge] RPO%| SpkRec%] DaetLimit] Qual Flags
|s06E001044 Difteruntial Scanning Calorimetry € [Joulss/g None]  None na| vl 504| na)  wa| nia n/a| al

Limit Violated

0 "A9Y "E6T1E-Ldd-ddd
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1z-d

Sample: SO6E001025
Size: 14.8200 mg
Method: Sample .
Comment: 702AZ TRAIN

TGA

File: C:\TA\Data\TGA-€\SAM072406.001
Operator: RWK

Run Date: 24-Jut-2006 10:10
Instrument: 2050 TGA VV5.4A

0 a | 220.24°C _‘
o =gt ” B h
J :
100.0% 2
A (14.82mg) s
= _ G
< 250.84°C %
5 . ' &
D | g
s <
o
40
20
|
P 1 \
0 \ s
T ¥ s T | L T T T T T T
0 100 . 200 . 300 400 _ 500 _
Temperature (°C) Universal V4.0C TA Instiumenls

gLoggopova 3Fo zZ9T 3o 2e1 =bed



ca

Sample: SO6E001025 DUP
Size: 15.9300 mg '
Method: Sample
Comment: 702AZ TRAIN

120

TGA

File: CATA\Data\TGA-6\SAM072406.002
Operator: RWK

Run Date: 24-Jul-2006 12:52
Instrument: 2050 TGA V5.4A

100 -

T

1222.11°C .

Weight (%)
3
1

40+

20

0 A% €671 €-LaU-ddd

200
Temperature (°C)

=
300

| T LE | g
400 : 500
Universal V4.0C TA Instruments
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Sample; SOGE001042

File: C:\TA\Data\TGA-6\SAM080806.001

0 AN ‘€6Z1€-1d9-ddd

Temperature (°C)

Size: 31.2050 mg TGA Operator: RWK -
Method: Sample " Run Date: 08-Aug-2006 11:15
Comment: 702 AZ TRAIN Instrument: 2050 TGA V5.4A

100 e M514°C 5 603%
| (2.692mg)
167.47°C
e 214.52°C
0. 28
: 86
g L 70.28%
s = 60- |(21.99mg)
g l
B
=
40-
! .
4
20 | ol
| 221.78°C ; ——
4
0 T T L T T 1 T T ¥ 1 T ] T T T—
0 100 200 300 400 500

Universal V4.0C TA Instruments
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Sample; S06E001042 DUP

File: C:\TAData\TGA-B1SAMOB0S08.002

Temperature (°C)

© Size: 20.3540mg TGA Operator: RWK
Method: Sample ' Run Date; 08-Aug-2006 13:35
Comment: 702 AZ TRAIN Instrument: 2050 TGA V5.4A
100+ = e C_ BATT%
4 : . (1.664mg)
187.38°C
| \193.47°C |
! 7237 3 |
i =, MY =2
| T231% = —— oo ;g/ . ha
; go- >
| | (14.73mg) E
- e | &
| § X 80+ g
'a i 2
= J =
40-
- o 5.950%
20 199.54°C x’wﬁlﬂ‘
442.21°C .
0 . 3 T T T ] . T —T T 1] o | T T ; T
0 100, 200 300 400 500

Universal V4.0C TA Instuments
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Sample: S06E001025
Size: 11.6700 mg
Method: Sample
Comment: SAM

File: CATA\Data\DSC-4\SAM0B0806.A01
Operator: RWK

Run Date: 08-Aug-2006 13:26
Instrument: 2920 DSC V2.6A

DSC

2.
0 236.51°C
1.54
1.0 &
™
= 2
S - ....i
s ! &
3 05- 316.04°C 3
i i - =
- <
5 437.87°C =
i
383.44°C
0.0 20.46J/g
311.47°C
20.58J/g
-0.5 4
’ - 178.B66°C
854.7%._'9
2. stal
1.0 e %’,g:.ﬁ;‘if S —
0 100 . 200 300 400 500 600
Exo Up Temperature (OC) Universal V4.0C TA Instruments
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Sample: S06E001025 DUP

DSC

File:. C:\TA\Data\DSC—4\SAMOB0806..801

0 A% “E6716-LdY-ddd

Temperature (°C)

600
Universal V4.0C TA Instruments

Size: 11.2400 mg Y Operator: RWK/BVD
Method: Sample Run Date: 08-Aug-20086 13:26
Comment: SAM Instrument: 2920 DSC V2.6A
3
- 23801°C
5. :
D
=3
5 1-
L .
R 4 290.24°C
-
I ,
_ 42B.44°C _
) H = -
" 388.54°C
G| 12.44J19
s 288.72°C joH ™/
' 62.39J/g
-1 T T T T T T T | T T ]
0 100 200 300 400 500
Exo Up
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Sample: SO6E001042
Size: 24.9300 mg
Method: Sample
Comment: SAM

DSC

File: C:\TA\Data\DSC-4\SAMO80806.A02

Operator: RWK

Run Date: 08-Aug-20086 14:59
Instrument: 2920 DSC V2.6A

0 ATy ‘€621 1N-ddd

. 9473°C
4-
o
s
£ 8-
T
gL
@
I
: 428.18°C
0- —H/\
305.49°C =+
213_moc "rb 76.85\1!9
1083J/g 160 %
'2 T T T T i T T T T I T T
0 100 200 300 400 500
Exo Up

Temperature (°C)

600 _
Universal V4.0C TA Instruments

gL9E90pPOYa 3o 29T 3Jo 8fl =bed



Sample: SOGE001043

File: C:\TA\Data\DSC-5\SAM092706.A01

Size: 10.7500 mg DSC Operator; RWK
Method: Sample Run Date: 27-Sep-2006 10:53
Instrument: 2920 DSC V2.6A -
6
. 298.63°C
4
o 2 5
g 2 2
5 4 o
g b:
W 5
® 7 5.94°C 2
Q 0- o
RS " 28862°C e
271.9J/g ™
269.21°C “
: 16.524/g YO
238.58°C { A
1 13.56J/g N i
-2 -
4 l L] i L L | l T l T T T . l Al T | e
0 100 200 300 400 500 800
Exo Up Temperaiu re (°C) Universal V4.0C TA instruments
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Sample: SO6E001044

File: CATA\Data\DSC-5\SAM092706.801

0'A%M ‘E6TIE-LAA-dY

Temperature (°C)

600
Universal V4.0C TA Instruments

Size: 17.9700 mg DSC Operator: RWK _
Method: Sample : Run Date: 27-Sep-2006 10:53
Instrument: 2020 DSC V2.6A
: :
290.48°C
.4
5 243.41°C
% s
5 2-
i
m
]
T | LI
Kn 1t
0 e
1 292 7o°c 1! 282.23°C
279.1Jlg  224.8J79
"2 1 i T L . I 1
0 100 200 300 400 500
Exo Up

BLI9E90F0OVA 3O 9T IO OpI <bed



. oea
- Heat Flow (W/g)

Sample: SO6E001045 "  File C\TADaDSC 5\SAM100506, A0

Size: 11.1300mg - DSC Operator: KRM
Method: Sample - . - ! Run Date: 05-Oct-2006 10:00
Comment: Air Purge g Instrument: 2920 DSC V2.6A
25 ' X
_ | 238.53°C
2.0+ '
1.5+ 316.84°C | -
ﬁ ; 3
o :
2
1.0+ 311.97°C ' &8
' 2361Jlg . i P
E . =
_ 282.59°C '
18.91J/g
0.5- _
' - 171.05°C
- 479.2)ig
491
| | 23,01
0.0 o YL
"0.5 T l_ L) | L) L] ; T | T T T T T T T T T ¥ T | T T T
0 100 200 300 400 500 600

Exo Up Temperature (°C) Universal v4.0C .TA Instrument:
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Size: 9.7000 mg
Method: Sample

Sample: S06E001046 -

Comment: Air Purge

‘File: C\TA\Data\DSC-5\SAM100506.B01

DSC ) Operator: KRM -

Run Date: 05-Oct-2006 10:00
Instrument: 2920 DSC V2.6A

0 Ay ‘C6TIE-1LI-ddd

s
4_
(o)
e
=
3 2
TR
e
(4]
D
..:I:-
435.99°C
0 308.97°C
192.21°C  126.9J/g
1740J/g -
1261
| .
[§67
-2 T T T T : T T T T | T T g T T T
0 100 - 200 300 400 500
Exo Up I

Temperature (°C)

600
Universal V4.0C TA Instrument:
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Sample SO6E001025

Figure E-1. Grains of ammonium nitrate, note shrinkage cracks,

Cc

e —————

endr

Notc the strong nitrogen peak in the Figure E-2 EDS spectra. The nitrogen peak is
typically not observable in EDS spectra because of masking by the carbon (C) peak,
unless it is prevalent as a major element of the material. The large C peak is an artifact of
SEM slide preparation..

E-1
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Sample SO6E001026

Figure E-3. The upper photo is low magnification “field view” of organic-cemented
aggregate from sample SO6E001026. Yellow boxes mark area expanded in the
photos below. The EDS results from the spot marked with a *+” in the photo above
the corresponding spectrum.
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Sample SO6E001042

Figurc E-4. Portion of sample rinsed with methanol showing particle of ammonium
nitrate, note dissolution features. Right image is blow up of area in box on left
image

S0 pm

= -

-
.

Figure E-5. EDS Spectrum from spot marked with + on Figure E-4

i€

E-3
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Figure E-6. Portion of sample not rinsed with methanol showing organic coating,
Right image is blow up of area in box on left image

Figure E-7. EDS Spectrum from material in Figure E-6

6007€
1,0

500j

400-
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Samples of DSC Residues from Crystalline and Floor Materials

The two sample containers of crystalline and floor material that were analyzed by DCS
with air as the purge gas were recovercd and examined by the SEM. Thesc small
containers were mounted directly in the SEM specimen chamber for analysis. Figure E-8
is a pair of low magnification Backscatter Electron Images (BEI) of these two containers.

Figure E-8. Backscatter Electron Images of SO6E001025 (left) and SO6E001042
(right) containers after DSC analysis with air purge.

Both containers show a dark layer of particulate that was ejected from the inside, through
the vent hole and deposited on the surtace of the container. The sample SO6E001025
material was apparently cjected with less forcefulness and a substantial amount of it
remained in a continuous layer spreading over a portion of the container surface. The
Sample SO6E001042 material was apparently ejected more forcefully as evidenced by the
more dispersed appearance of the residue across the surface of the container.

The EDS spectra of the particulate from each samplc are shown in Figures E-9
(SO6E001025) and E-10 (SO6E001042). The more volatile carbon and nitrogen are
depleted in these heated residues. The particulate from heating of SO6E001025 shows a
mix of more refractory elements, including Na, K, Ca, Mg, S, and P, while the residuc
from sample SO6E001042 is dominated by Na.

E-5
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Figure E-9. EDS Spectrum from dark material on DSC sample container from air
purge run of Sample S06E001025.
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Figure E-10. EDS Spectrum from dark material on DSC sample container from air
purge run of Sample SO6E001042.
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! - . APPENDIX F
POLARIZED LIGHT MICROSCOPY RESULTS
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Polarized Light Microscopy Results for 702-AZ Floor Sample SO6E00126 (unblended
floor sample)

(1) The sample definitely contains NaNOs. _

(2) There is non-specific evidence that the sample contains NHyNQO;.

(3) There is no evidence of “life forms” — no mold spores or filaments, no single-
celled amoebas, no isotropic particulate that might be bacterial, etc.

The dark-colored viscous organic liquid phase (see Fi gure F-1) was definitely a major
feature of the sample. There is no evidence of any particulate matter — living or
otherwise — in this organic phase.

The major solid phases were the irregular rock-shaped crystals and elongated “canoe-
shaped” crystals prominent in Figure F-2. Both were highly birefringent, suggesting
NaNOQ3;, NaNOs, and/or NH;NO;. (Those are the most common, but not the only, highly-
birefringent salt crystals). The rock-shaped crystals lack sufficiently defined edges to
determine extinction position, so could be any of the candidate salts. For those crystals
with defined edges (e.g., Figure F-3), the extinction position was mainly symmeitrical,
indicating NaNO; unambiguously, though at least one crystal with defined edges had
parallel extinction (i.e., was not NaNO,).

Ammonium nitrate crystallizes in several different phases at different temperatures. The
phase that’s stable at room temperature is described in the literature as “pseudo-tetragonal
long prisms” with relatively high birefringence (1, — 5, = 0.224). The elongated crystals
visible in Figure F-2 have high birefringence, so are consistent with NH4NO;. They also
have parallel extinction, ruling out NaNQs. Since the XRD identified NH;NOs but not
NaNQ; in the sample, the clongated crystals are most likely NHsNO;,

Figure F-4 shows a higher-magnification lock at the smaller particulate matter. The
bright crystals are irregular in shape and have high birefringence, so are likely NaNO;
and/or NH4NQj3. The smaller blue and orange crystals have lower birefringence, which is

much more common than high birefringence, and could be any number of things,
including CaCl,-4H,O (Ca and Cl having been identified in the SEM/EDS).

F-1
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Figure F-1. Uncrossed polars, low mag;
orange color is the organic phase, apparently
a thick liquid (oil, grease?); large block
crystals and elongated crystals visible within
globule; dark circles are air bubbles; light
circles are liquid bubbles, probably aqueous
salt solution.

Figure F-2. Uncrossed polars, low mag;
orange color of organic phase still visible
but diluted; embedded crystals much more
visible.

Figure F-3. Crossed polars with Red 1
compensator, low mag; single large crystal
of NaNO3; orange organic visible around
edges of crystal.

F-2

Figure F-4. Crossed polars with Red I
compensator, high mag; focus on smaller
particulate; bright crystals with irregular
shape could be NaNO; or NH;NO:. Smaller
blue/orange crystals could be CaCl,-4H,O
(but could also be any of a myriad of other
possibilities).
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SOG6E001042

Polarized Light Microscopy Results for 702-A7Z Floor Sample S06E001042 (blended
floor samples)

The sample contains a mixture of large NH4,NO3 crystals, large NaNO; crystals, and very
tiny crystals of indeterminate [by PLM| composition.

Figure F-5 is a low-mag overview of the sample. All of the larger bright particles are
either NH4sNO; or NaNOs — can’t tell which is which in this view because of their
irregular shape. Both crystals have very high birefringence [NaNO; = 0.26, NHsNO; =
0.22], which makes them very difficult to tell apart from one another based on
polarization colors. They’re casy to tell apart by their interference figures (see next page)
if you can detect the interference figures.

Figure F-6 is a close-up showing the prevalence of the 3™ phase — the tiny particulate of
unknown composition that coats the larger particles and fills the spaces between them.

Figure F-7 Figure F-8




Page 154 of 162 of DA04063678

RPP-RPT-31293, Rev. 0

Figures F-7 and F-8 are conoscopic interference figures of the large NHsNO; crystal in
the center of Figure F-9. Figure F-7 has the quarter-wave plate inserted and Figure F-8
has it removed. The clearly biaxial figure indicates the crystal is NH4NO; and not
NaNQ;. NH4NO; crystals are orthorhombic at room temp (two optic axes — biaxial).
NaNQj crystals are rhombohedral but not orthorhombic — they belong to the hexagonal
system, though they don’t appear to be hexagonal at all. They have one optic axis
(uniaxial).

The large crystal in Figure F-10 also gives a biaxial interference figure—it is NH4NOs.

In Figure F-11, the crystal marked ‘a’ is NH4NOs, and the one marked ‘b’ is NaNO;. The
others in the figure gave no recognizable interference figure, so it could not be
determined whether they were ammonium or sodium. Of all the crystals evaluated,
“indeterminate™ (no recognizable interference figure—could be either NH4sNO; or
NaNQO3) was the most common, followed by NHsNO; (which was very common), and
then by NaNOs (which was rare). Figure F-12 is the highest magnitication get of the tiny
particulate—can not tell anything about it, except that it is birefringent.

Figure F-11 Figure F-12
a= NH4N03 b= N3N03

F-4
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APPENDIX G
| X-RAY DIFFRACTION RESULTS
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Figure G-1. XRD spectra of SO6E001025 showing ammonium nitrate.
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Figure G-2. Sample SO6E001026 showing a mixture of ammonium nitrate and
sodium nitrate.

00-000-0452> Nlrammite - NHANG3 |

04-007-8658> Na(NG3) - Sadhum Nitrate |
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Figure G-3. Sample S06E001042 showing a mixture of ammonium nitrate and
sodium nitrate.

G-3
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APPENDIX H
SCANNING ELECTRON MICROSCOPY OF SAMPLE S06E001029 (PIPE)
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Examination of the pipe interior revealed a loose scattering of coarse white particulate
near the ends of the pipc section and a bulge of material attached to the interior wall of
the pipe, approximately halfway along its length. A portion of the white particulate was
recovered into a Petri dish and a spatula was inserted in the tube to sample the material
adhering to the interior wall. This deposit was, in fact, a hollow blister that was firmly
attached to the tube wall. The surface of the blister was thin and fragile and broke apart
easily when scraped with the spatula. Several fragments of this material were recovered.

Figurc H-1. The field image, below shows scveral of the small white particles and
large flakes from the blister
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Figure H-2, An EDS X-Ray spectrum from the center of the yellow box shows that
carbon makes up the dominant element in the blister material
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Figure H-3. The white particulate was observed to be coarse aggregates of fine-
grained material with a chemical composition (again, obtained from the center of
the yellow box) that is consistent with a zeolite.

H-2
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Figure H-4. EDS spectrza of material from Figure H-3.
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