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The 120-F-1 waste site is located within the 100-FR-2 Operable Unit on the Hanford Site, 
approximately 660 m (2,170 ft) southeast of the 105-F Reactor. The 120-F-1 waste site includes 
two distinct dumping areas. 

The 120-F-1 waste site was originally described as a single, open trench filled with fluorescent 

bottles and laboratory apparatus with a second area of disturbed soil with surficial plastic debris 
approximately 46 m (150 ft) to the southeast (BHI 1994). Due to its pro imity, the probable 
source of the debris found at the 120-F-1 waste site is believed to be the 08-F Building, but the 

y have contained debris from other locations within the 100-F Ar . Prior to remediation, 
the original access road was overgrown with 0.9 m (3-ft-) high sagebrush, indicating that the site 
had not been used for many years. The exact dates of site operation are unknown. 

ncandescent light bulbs, instrument vacuum tubes, small alkaline batteries, chemical 

The 120-F-1 waste site was interim stabilized March 23, 1998 (BHI 199th). The trench was 
covered with 30 sheets of plywood to provide a demarcation layer to aid in future remediation. 
A protective layer of soil, from material mounded to the side of the trench during the original 
excavation, was placed over the plywood in a layer approximately 0.2 to 0.6 m (0.6 to 2 ft) deep. 
The site was further protected by a barrier attached to metal posts and warning signs. Samples 
collected during the 1998 interim stabilization detected contamination of lead and mercury but 
no radiological contamination (BHI 199th). 

In preparation for remedial action at the site, a standard geophysical investigation was conducted 
in the vicinity of the glass dump. The second area of debris to the southeast was identified as a 
waste dumping area in the geophysical interpretation (BHI 2004). The southeastern dumping 
area proved to be larger than the aforementioned glass dump and contained concrete, wire debris, 
small drums with heavy oil-type petroleum hydrocarbons, and some stained soil with pesticides 
(dic~lorodipheiiyldichloroethylene [DDE] and dichlorodiphenyltrichloroethane [ DDT]). The 
second area was remediated as part of the 120-F-1 Glass Dump Waste Site. 

Confirmatory sampling was not performed because the presence of contamination was already 
documented during interim stabilization. On January 2 1,2006, an industrial hygiene 
investigation of the 120-F-1 waste site was conducted to determine whether beryllium was 
present in the phosphor material used in the fluorescent tubes dumped at the 120-F-1 waste site 
(BHI 2006). Beryllium was used in the manufacture of fluorescent light bulbs prior to 1949. 
The previously interim-stabilized waste site was opened using a front-end loader. At this 
juncture, it was discovered that the plywood barrier had failed and the fluorescent tubes were 
crushed. Pieces of the fluorescent tubes and accompanying soils were sampled. The samples 
were analyzed for metals, including mercury and beryllium. Beryllium was detected in one of 
three samples at a concentration below its average background concentration. It was determined 
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Attain 

that the fluorescent tubes were not manufactured with beryllium and that beryllium would not be 
a health concern during remove, treat, and dispose (RTD) activities at the 120-F-1 waste site. 
However, mercury and, to a much lesser extent, metals such as manganese, nickel, and cadmium 
were detected and determined to be possible airborne inhalation hazards. Therefore, wetting 
methods for dust suppression were indicated for the pending RTD of the site. 

All individual COPC concentrations 
are below the direct exposure criteria. 

ial action at the 120-F-1 waste site began in September 2007 and was completed in March 
2008. Two distinct areas were excavated resulting in disposal of approximately 1,505 bank 
cubic meters of contaminated materials to the Environmental Restoration. Disposal Facility. 

~~~ ~ 

Attain a hazard quotient of < I  for 
all individual noncarcinogens. 

A summary of the cleanup evaluation for the soil sample results against the applicable criteria is 
presented in Table ES- 1. The results of the verification sampling are used to make 
reclassification decisions for the 120-F- 1 waste site in accordance with the Tri-Party Agreement 
Hundbook Management Procedures, TPA-MP- 14 (DOE-RL 2007). 

All individual hazard quotients are less 
than 1. 

Direct Exposure - 
Radionuclides 

Attain a cumulative hazard 
quotient of < I  for noncarcinogens. 

Direct Exposure - 
Nonradionuclides 

The cumulative hazard quotient (4.2 x 
IO-') is less than 1. 

Risk Requirements - 
Nonrad ionucl ides 

Attain a cumulative excess cancer 
risk of < I  x for carcinogens. 

Ground wa ter/Ri ver 
Protection - 
Radionuclides 

The total excess cancer risk 
( 1 . 1  x lo-') is less than 1 x l O? 

Remedial Action Goals esults 

I I 1 Radionuclides are not site COPCs. Attain 15-mrem/yr dose rate above 
background over 1,000 years. 

Attain an excess cancer risk of 
<1 x for individual 
carcinogens. 

The individual excess cancer risk for 
carcinogens are less than 1 x low6. 

Attain single-COPC groundwater 
and river protection RAGS. 

Attain national primary drinking 
water standards? 4 mrem/yr 
(betzdgamma) dose rate to target 
receptor/organs. 

Meet drinking water standards for 
alpha emitters: the most stringent 
of 15 pCi/L MCL or 1/25th of the 
derived concentration guides from 
DOE Order 5400.5.b 
~- 

Meet total uranium standard of 
30 pg/L (21.2 pCi/L). 

Radionuclides are not site COPCs. 

Yes 

Yes 

Yes 

Yes 
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ary o ctio 

Ground wa ter/Ri ver 
Protection - 
Nonradionucl ides 

~ 

Attain individual nonradionuclide 
groundwater and river cleanup 
requirements. 

esults 

Residual concentrations of selenium, 
diesel range TPH, and motor oil range 
TPH are above the groundwater and 
river protection soil RAGS. However, 
RESRAD modeling predicts these 
constituents will not reach 
groundwater (and, therefore, the 
Columbia River) within 1,000 years.d 

Yes 

“National Psimary Dsinking Water Regulations” (40 Code of Federal Regulatiotzs 141). 
Radiatiori Protection of the Public and the Environment (DOE Osdes 5400.5). 
Remedial Design Report/Ret?zedial Actioii Work Plan for the 100 Area (DOE-RL 2005b). 
Based on the 100 Area Analogous Sites RESRAD Cafculations (BHI 2005), these constituents ase not psedicted to migrate more 
than 2 m (6.6 ft) vestically in 1,000 years (based on the lowest soil-pastitioning coefficient distsi ution [for TPH] of 50 rnL/g). 

COPC 
MCL 
RAG = remedial action goal 
RESRAD = RESidiial RADioactivity (dose model) 
TPH = total petroleum hydrocarbons 

= contaminant of potential concesn 
= maximum contaminant level (dsinking water standard) 

Verification sampling for both the northwest and the southeast excavations within the 120-F- 1 
waste site was performed in December 2007 (WCH 2007b) to determine if the remedial action 
goals had been met. The contaminants of potential concern (COPCs) for verification sampling 
included inductively coupled plasma metals, hexavalent chromium, mercury, semivolatile 
organic compounds, and polychlorinated biphenyls (PCBs) (WCH 2007a). In the southeast 
excavation, total petroleum hydrocarbons were also COPCs. 

Several iterations of material removal and sampling for limited analytes were conducted in the 
northwest excavation after the initial verification sampling results showed elevated contaminant 
levels. The verification sample results from the northwest excavation showed elevated levels o 
several pesticides and metals. Additional material was removed and the boundary of the waste 
site was increased. A second sample design was prepared for the northwest portion, and this area 
was sampled for PCBs and pesticides on February 4,2008. The second set of samples also 
showed elevated levels of pesticides. Again, material was removed and the site boundary was 
increased. The northwest excavation was then sampled for pesticide analytes only on February 
19, 2008, using a third, revised sample design. Slightly elevated pesticide levels were still 
present and additional material was removed from the area, which again changed the remediation 
boundary. Sampling for pesticide analytes was performed on March 5 ,  2008 in the northwest 
excavation using a fourth sample design. The fourth set of sampling results showed detectable 
levels of pesticides at a single sample site. A final remediation was performed at this specific 
area after which the same location was resampled. Pesticides were undetected in the sample. 
The full set of verification samples for the northwest excavation was then taken on March 18, 
2008, using the sampling coordinates from the fourth sample design. 

In accordance with this evaluation, the verification sampling results support a reclassification of 
this site to Interim Closed Out. The current site conditions achieve the remedial action 
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objectives and the corresponding remedial action goals established in the Remedial Design 
RepodRemedial Action Work Plan for the 100 Area (DOE-RL 2005b) and the Interim Action 
Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, 
Hanford Site, Benton County, Washington (EPA 1999). These results show that residual soil 
concentrations support future land uses that can be represented (or bounded) by a 
rural-residential scenario. The results also demonstrate that residual contaminant concentrations 

unrestricted future use of shallow zone soil (i.e., surface to 4.6 m [15 ft]) and 
contaminant levels remaining in the soil are protective of groundwater and the Columbia River. 
Although a portion of the excavation extends into the deep zone, the site is being closed out 
using shallow zone criteria; therefore, no deep zone institutional controls are required. 

A comparison against ecological risk screening levels has been made for the site contaminants of 
potential concern (COPCs) and other constituents. Screening levels were not exceeded for the 
site constituents, with the exception of antimony, boron, manganese, mercury, and vanadium. 
Exceedance of screening values does not necessarily indicate the existence of risk to ecological 
receptors. It is believed that the presence of these constituents does not pose a risk to ecological 
receptors because concentrations of antimony, manganese, and vanadium are below site 
background levels, and boron concentrations are consistent with those seen elsewhere at the 
Hanford Site (no established background value is available for boron). A single verification 
sample contained a concentration of mercury approximately two times above Hanford Site 
background. All other samples of mercury are below the ecological screening levels. 

Remaining Sites Verification Package for the 120-F-1 Glass Dump Waste Site ES -4 
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This report demonstrates that the 120-F-1 glass dump waste site meets the objectives for interim 
closure as established in the Remedial Design RepodRemedial Action Work Plan for the 
100 Area (RDR/RAWP) (DOE-RL 2005b) and the Interim Action Record of Decision for the 

100-KR-I, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, Hanford Site, 
Benton C o u n ~ ,  Washington (Remaining Sites ROD) (EPA 1999). These results show that 
residual soil concentrations support future land uses that can be represented (or bounded) by a 
rural-residential scenario. The results also demonstrate that residual contaminant concentrations 
support unrestricted future use of shallow zone soil (i.e., surface to 4.6 m [ 15 ft]) and 
contaminant levels remaining in the soil are protective of groundwater and the Columbia River. 
Although a portion of the excavation extends into the deep zone, the site is being closed out 
using shallow zone criteria; therefore, no deep zone institutional controls are required. 

100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-I, 100-HR-2, 

A comparison against ecological risk screening levels has been made for the site contaminants of 
potential concern (COPCs) and other constituents. Screening levels were not exceeded for the 
site constituents, with the exception of antimony, boron, manganese, mercury, and vanadium. 
Exceedance of screening values does not necessarily indicate the existence of risk to ecological 
receptors. It is believed that the presence of these constituents does not pose a risk to ecological 
receptors because concentrations of antimony, manganese, and vanadium are below site 
background levels, and boron concentrations are consistent with those seen elsewhere at the 
Hanford Site (no established background value is available for boron). A single verification 
sample contained a concentration of mercury approximately two times above Hanford Site 
background. All other samples of mercury are below the ecological screening levels. 

The 120-F-1 glass dump waste site, part of the 100-FR-2 Operable Unit, was located 
approximately 660 m (2,165 ft) southeast of the 105-F Reactor (Figure 1). The site originally 

area (southeast excavation) was later added as described below. 
ed of an uncovered trench filled with waste (northwest excavation), but a second dumping 

The 120-F-1 waste site was designated in the RDR/RAWP (DOE-RL 2005b) and the Remaining 
Sites ROD (EPA 1999) as an area for remove/treat/dispose (RTD) due t reports of fluorescent 
tubes, vacuum tubes, small batteries, and empty chemical bottles in an open trench. In 
accordance with the Sampling and Analysis Instruction for the 120-F-1 Glass D ~ m p  Site 
(BHI 1998b), the site was surveyed for volatile organic compounds and mercury vapors. No 

Remairziizg Sites Ver@cation Package for the 120-F-I Glass Dump Waste Site 1 



Attachment to Waste Site Reclassification Form 2008-028 

0 

Rev. 0 

Exidng Building 

105-F Reactor Fcotpnnt f -- 1 

120-IF-I c- 
SCALE 1: 5000 

50 0 50 100 200 meters 

Overall Site 
120-F-1 

Remaining Sites Verification Package for  the 120-F-I Glass Dump Waste Site 

\ 

2 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

organic vapors were detected, but mercury vapors were detected in the immediate vicinity of the 
broken fluorescent tubes. 

Interim stabilization and limited sampling was performed on March 23, 1998. ' Interim 
stabilization was conducted as a housekeeping activity to reduce and stabilize hazards and to 
deter accidental or inadvertent entry. Evaluation of the data from samples collected during 
interim stabilization is provided in the 120-F-1 Glass Dump Interim Stabilization Final Report 
(BHI 199th). The data evaluation concluded that no radiological contamination was present and 
the lead and mercury results associated with the fluorescent bulbs reaffirmed that RTD was 
required at the 120-F-1 waste site. 

On January 21, 2006, an industrial hygiene investigation of the 120-F-1 waste site was conducted 
to determine whether beryllium was present in the phosphor material used in the fluorescent 
tubes dumped at the 120-F-1 waste site (BHI 2006). Beryllium was used in the manufacture of 
fluorescent light bulbs prior to 1949. The previously interim-stabilized waste site was opened 
using a front-end loader. At this juncture, it was discovered that the plywood barrier had failed 
and the fluorescent tubes were crushed. Pieces of the fluorescent tubes and accompanying soils 
were sampled. The samples were analyzed for metals, including mercury and beryllium. 
Beryllium was detected in one of three samples at a concentration below its average background 
concentration. It was determined that the fluorescent tubes were not manufactured with 
beryllium and that beryllium would not be a health concern during RTD of the 120-F-1 waste 
site. However, mercury and, to a much lesser extent, metals such as manganese, nickel, and 
cadmium were detected and determined to be possible airborne inhalation hazards. Therefore, 
wetting methods for dust suppression were indicated for the pending RTD of the site. 

ts 

In preparation for remedial action at the site, a standard geophysical investigation was conducted 
in the vicinity of the glass dump (BHI 2004). The second area of debris was identified in the 
geophysical interpretation, just southeast of the original glass dump. The second, southeast 
dumping area was larger than the original, northwest glass dump and contained concrete, wire 
debris, small drums with heavy oil-type petroleum hydrocarbons, and stained soil with pesticides 
(dichlorodiphenyldichloroet~ylene [DDE] and dichlorodiphenyltrichloroethane [DDT] ). 

esig 

The 120-F-1 site was sent directly to remediation without confirmatory sampling based on 
process knowledge and sampling results (B 11994, 199th). 
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Remediation of the 120-F- 1 waste site was performed during September 2007. Approximately 
1,505 barik cubic meters (BCM) of debris from both of the 120-F-1 dump sites was excavated 
and disposed of at the Environmental Restoration Disposal Facility (ERDF). Eight in-process 
samples were collected prior to the initial verification sampling (Append x A). From the 
northwest excavation, one sample of suspect asbestos-containing material (ACM) (J 152H5), one 
sample of the soil beneath the ACM (J152H6), and two additional soil samples (J153H3 and 
J153H4). From the southeast excavation, in process samples were collected from an ERDF 
container with oil saturated soil (J152V6), the site of the excavated soil (J155N6), a site with 
yellow staining before excavation (J 15JBO) and after excavation (J 15P45). Remedial action 
continued in the northwest excavation even after verification sampling due to elevated levels of 
pesticides in the samples. A final post-excavation civil survey of the waste site is presented in 
Figure 2. 

The northwest excavation contained fluorescent light bulbs and laboratory glassware, as well as 
most of the pesticide contaminated soil from the waste site. The southeast excavation containe 
a significant amount of demolition debris such as concrete, wire, and steel, as well as breached 
oil drums and pesticide contaminated soil. The southeast excavation is deeper than the northwest 
excavation because of the buried debris and stained soil. Selected photos of the material found at 
the 120-F-1 waste site are presented in Appendix B. 

Remedial action goals (RAGS) are the specific numeric goals against which the cleanup 
verification data are evaluated to demonstrate attainment of the remedial action objectives for the 
site. Verification sampling for the 120-F-1 waste site was initially performed on December 3 
and December 17,2007 (WCH 2007b) to collect data from both excavations to determine if the 
RAGS had been met. Inadvertently, hexavalent chromium analysis for these samples was not 
requested while analyses for anions, cyanide, and sulfide were added. Several iterations of 
material removal and sampling for limited analytes were conducted in the northwest excavation 
after the initial verification sampling results showed elevated contaminant levels (Appendix A). 
The verification sample design for the northwest area was updated to account for changes in the 
excavation boundary. The final verification sampling for the northwest excavation was 
conducted on March 18, 2008. Hexavalent chromium sampling for the southeast excavation was 
performed on February 19,2008. The following subsections provide additional discussion of the 
information used to develop the verification sampling design. The results of verification 
sampling are also summarized to support interim closure of the site. 

The waste site COPCs for the 120-F-1 waste site are described in the verification work 
instruction (WCH 2007a). COPCs for verification sampling in the northwestern excavation are 
inductively coupled plasma (ICP) metals, hexavalent chromium, mercury, semivolatile organic 
compounds by semivolatile organic analysis, pesticides, and polychlorinated biphenyls (PCBs). 
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120-F- 1 
NORTHWEST /- EXCAVATION 

Note: I. Vertical Datum: North America Vertical Datum (NAVD88) 
2. Elevation Contours In 0.5 Meter Intervals. 

SCALE 1: 500 
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In the southeast excavation, the COPCs are the same as in the northwest excavation with the 
addition of total petroleum hydrocarbons. All analyses are discussed in the Data Evaluation 
portion of this remaining sites verification package. 

esig 

This section describes the basis for selection of an appropriate sample design and determination 
of the number of verification samples that were collected. The 120-F-1 waste site was divided 
into two decision units for the purpose of verification sampling. The first decision unit consisted 
of the southeast excavation and the second decision unit consisted of the northwest excavation. 

The decision rule for demonstrating compliance with the cleanup criteria requires comparison of 
the true population mean, as estimated by the 95% upper confidence limit (UCL) on the sample 
mean, with the cleanup level. Therefore, a statistical sampling design was the prefened 
verification sampling approach for this site because the distribution of potential residual soil 
contamination over the site was uncertain. The Washington State Department of 
publication, Guidance on Sampling and Data Analysis Methods (Ecology 1995), recommends 
that systematic sampling with sample locations distributed over the entire study area be used. 
This sampling approach is referred to by the Washington State Department of Ecology as “area- 
wide sampling.” 

Statistical parameters (i.e., standard deviation within the populations) for residual contaminant 
levels following remediation at the 120-F-1 waste site were unknown at the time of sample 
design development. Therefore, the standard deviation of the residual contaminant population 
was assumed to be less than 25% of the corresponding decision thresholds for the population. 
This assumption was verified later using the resulting verification sampling data in Appendix C. 
The assumption held true for all analytes with the exception of lead in the southeast excavation. 
This topic will be considered in the data quality assessment for the data set. 

Each excavation footprint was delineated in Visual Sample Plan’ and used as the basis for 
location of a random-start systematic grid for verification soil sample collection locations. A 
total of 10 Verification soil samples were calculated to be collected on a random-start, triangular 
grid for each sampling area. Because the nature of the debris found at the two dumping areas 
within the 120-F-1 waste site was significantly different and because the COPCs for the two 
areas are different, each area will be separately evaluated with 10 samples collected within each 
area. A triangular grid was selected for this investigation based on studies that indicate 
triangular grids are superior to square grids (Gilbert 1987). Additional discussion of the 
development of the statistical verification design is available in the 120-F- 1 verification work 
instruction (WCH 2007a). 

Verification samples from both excavations were collected in December 2007 for all COPCs 
except for hexavalent chromium. In its place, IC anions, cyanide, and sulfide analyses were 
inadvertently requested. The sample results showed elevated levels of several pesticides 

’ VisuaI Sample Plan is a site map-based user-interface program that may be downloaded at http://vsp.pnl.gov. 
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Sample 
Location 

(chlordane, heptachlor, dieldrin, endrin, and DDD) and had a higher than acceptable practical 
quantitation limit for several PCB samples from the northwest excavation (Appendix A, Table 
A-2). Additional material was removed from the northwest excavation, and a second sample 
design for the northwest excavation only was developed due to an increase in the excavation 
boundary. Samples were collected on February 4,2008, for PCB and pesticide analyses only. 
The results of these samples showed several elevated pesticide values (Appendix A, Table A-3), 
and additional material was removed from the northwest excavation. The excavation boundary 
was again expanded and an updated sample design was prepared. Samples were collected from 
these locations on February 19,2008. Sample results for 3 of the 10 sample locations showed 
slightly elevated levels of one or more pesticides (Appendix A, Table A-4). Additional material 
was again removed and samples were collected at locations from a new sample design on March 
5,2008. Only one sample (NW-5) showed detection of pesticides (Appendix A, Table A-5). 
Additional material was removed from this location, but the excavation boundary did not change. 
This single sample location was resampled on March 11, 2008, with no detected pesticides 
(Appendix A, Table A-6). With regulatory agency concurrence (WCH 2008a), this final 
sampling design was then used to collect verification samples from all 10 locations in the 
northwest excavation for the full suite of analyses. The revised sample design for the northwest 
excavation, presented in Appendix I>, differed from that in the original design (WCH 2007a) 
only in the specific sample locations due to the enlarged waste site boundary. The statistical 

tions and parameters were not altered in the design revision. 

Actual 
Sample Coordinatesb 
Media Northing Number 

Easting 

Summaries of the samples collected and the analyses performed for the verification Sampling 
event are presented in Table 1 and the locations are shown in Figure 3. All sampling was 
performed in accordance with ENV- 1, Environmental Monitoring & Management, to fulfill the 
requirements of the 100 Area Remedial Action Sampling and Analysis Plan (DOE-RL 2005a). 

~ ~~ 

N 147198.5 1 1 'Oil 1 E581052.6 
J16335 

Sample Analysis' 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides 

~~ ~ 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides 

ICP metals, mercury: SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides 

Remainiizg Sites Verification Package for tlze 120-F-I Glass Dump Waste Site 7 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

e~i~icatio y for t e.a ( 

Sample 
Location 

Sample 
Media 

SE- I O  Soil 

Actual 
Coordina tesb 

Sample Analysis' 
Northing 
Easting 

r 

N 147 196.4 
E 58 1066.5 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides 

SE-7 J 16339 Soil 

N 147191.3 
E 58 1072.8 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides SE-8 J 1 6340 Soil 

N 147 199.4 
E 58 1074.0 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides SE-9 J16341 Soil 

N 147 194.3 
E 58 1080.4 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides J I 6342 SE- I O  Soil 

N 147190.5 
E 58 1 05 1.3 SE-I I Soil Hexavalent chromium J I6B36 

J 16B37 N 147185.4 
E 58 1057.7 SE-2 Hexavalent chromium Soil 

N 147198.5 
E 58 1052.6 SE-3 Hexavalent chromium J36B38 

J16B39 

Soil 

N 147193.4 
E 58 1058.9 Hexavalent chromium SE-4 Soil 

N 147188.4 
E 581065.2 

N 147201.5 
E 581060.1 

SE-5 J 16B40 

J16B41 

Hexavalent chromium 

Hexavalent chromium 

Soil 

SE-6 Soil 

N 1471 96.4 
E 58 1066.5 SE-7 J 16B42 Hexavalent chromium Soil 

N 147191.3 
E 58 1072.8 SE-8 Hexavalent chromium J16B43 

J 1 6B44 

Soil 

N 147199.4 
E 58 1074.0 

Hexavalent c hromi u ni SE-9 SoiI 

N 1471 94.3 
E 58 1080.4 

J 16B45 Hexavalent chro mi um 

N 14721 1.5 
E 581035.4 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions Nw-  1 J 16DT7 Soil 

N 147210.0 
E581041.3 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions J 16DT8 Nw-2 Soil 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions 

N 147217.4 
E 58 1033.8 

J 1 6DT9 Nw-3 Soil 

N 147215.9 
E 58 1039.7 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions Nw-4 J 16DVO 

Jl6DVl 

Soil 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions N w - 5  I Soil 

N 147214.3 
E 58 1045.6 
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erifi~a ary for e.a ( 

Sample 
Location 

NW-6 

Nw-7 

NVV-8 

NW-9 

w - 1 0  

Duplicate of 
J16333 

Duplicate of 
J 16B46 

Duplicate of 
J 1 6DV7 

Equipment 
Blank 

Equipment 
Blank 

I I 

I I 
I I 

I I 

I I 

I I 
I 

I I 

Silicasand 1 NA I 516354 

Silica sand I NA 1 J16DT6 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions 

~~ 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions 

~~ 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions 

ICP metals, mercury, SVOA, PCBs, pesticides, 
TPH, IC anions, total cyanide, sulfides 

Hexavalent chromium 

ICP metals, mercury, hexavalent chromium, 
pesticides, SVOA, PCBs, IC anions 

ICP metals, IC anions 

ICP metals, IC anions 

'' Source: Field logbook EFL- 1 174-4, pp. 27-29 (WCH 2007b) and 88-89 (WCH 2008b). 
Washington State Plane (meters). 
Analyses of IC anions, total cyanide, sulfides were inadvertently requested for the southeast excavation samples instead of 
hexavalent chromium. These analyses were not required for the verification sampling. Due to detections of some anions, this 
analysis was added to the northwest excavation samples for consistency. Hexavalent chromium samples for the southeast 
excavation were collected at a later time. 

HEIS = Hanford Environmental information System 
ICP = inductively coupled plasma 
IC = ion chromatography 
NA = not applicable 
PCB = polychlorinated biphenyl 
SVOA = semi-volatile organic analysis 
TPH = total petroleum hydrocarbons 
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Chromium, total 7.4 (<BG) 80,000 18.5 
Cobalt 5.3 (<BG) 1,600 32 
Copper 12.6 (<BG) 2,960 59.2 
Hexavalent chromium 1.8 2.1 4.8 
Lead 6.1 (<BG) 353 10.2 

512I) Manganese 259 (<BG) I 1,200 
Mercury 0.65 24 0.33 
Molybderium 0.85 400 8 
Nickel 9.3 (<BG) 1,600 19.1 I) 

Rev. 0 

18.5 No -- 

NA No -- 

2 No -- 

10.2 No -- 

22.0 I) No -- 

512b No -- 

0.33 I) Yes Yes e 
-- NA No 

27.4 No -- 

Verification samples were analyzed using U.S. Environmental Protection Agency-approved 
analytical methods. The laboratory-reported data results for all constituents are stored in the 
Environmental Restoration project-specific database prior to archival in the Hanford 
Environmental Inforination System and are presented in Attachment 1 of the 95% UCL 
calculation in Appendix C. 

As noted earlier, the 120-F-1 waste site was divided into two sampling a eas for verification 
sampling: the northwest excavation and the southeast excavation. Evaluation of the verification 
data from the excavation footprint was calculated using the 95% UCL on the true population 

These calculations are provided in Appendix C. When a COPC was detected in fewer than 50% 
of the verification samples collected, the inaximum detected value was used for coinparison 
against the RAGs. If no detections for a given COPC were reported in the data set, then no 
statistical evaluation or calculations were performed for that COPC. 

r residual concentrations of COPCs as specified by the RDR/RAWP (DOE-RL 2005b). 

Comparisons of the statistical and maximum results for COPCs with the shallow zone RAGs for 
the southeast and northwest excavation footprints are summarized in Tables 2a and 2b, 
respectively. Both sampling areas are evaluated using the more restrictive shallow zone cleanup 
criteria, even though a portion of the southeast excavation exceeded 4.6 m (15 ft) in depth. 

inants that were not detected by laboratory analysis are excluded from these tables. 
Calculated cleanup levels are not presented in the Cleanup Levels and Risk Calculations 
Database (Ecology 2005) under Washington Administrative Code (WAC) 173 -340-740( 3) for 
aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these 
constituents are not considered site COPCs. 
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'' Lookup values and RAGS obtained from the Remedial Design Report/Renzedial Actiorz Work Plan for the 100 Area 
(DOE-RL 2005b) or calculated per WAC 173-340-720, WAC 173-340-730, and WAC 173-340-740, Method B, 1996, unless 
otherwise noted. 
Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[4][d] (Ecology 1996). 
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) (Ecology 1996) using an 
airborne particulate mass-loading rate of 0.0001 g/m3 (WDOH 1997). 
No Hanford Site-specific or Washington State background value available. 

migrate more than 2 m (6.6 ft) vertically in 1,000 years based 011 the soil-partitioning distribution coefficient for mercury of 
30 mug. The vadose zone underlying the remediation footprint is approximately 6.6 m (21.7 ft) thick. Therefore, residual 
concentrations of mercury are predicted to be protective of groundwater and the Columbia River. 

Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). 

e Based on the 100 Area Analogous Sites RESRAD Calculations (BHI ZOOS), residual concentrations of mercury are not expected to 

' See sulfate data discussion in following section. 

-- = not applicable RAG = remedial action goal 
BG = background RDL = required detection limit 
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose assessment model) 
NA = not available WAC = Wash iugton Adinin istrative Code 
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Maximum Result 

'' Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area 
(DOE-RL 2005b) or calculated per WAC 173-340-720, WAC 173-340-730, and WAC 173-340-740, Method B, 1996, unless 
otherwise noted. 
Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[4][d] (Ecology 1996). 
Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3]) (Ecology 1996) using an 
airborne particulate mass-loading rate of 0.0001 g/m3 (WDOH 1997). 
No Hanford Site-specific or Washington State background value available. 

e Based on the 100 Area Aiialogous Sites RESRAD Calculations (BHI ZOOS), residual concentrations of selenium are not expected to 
migrate more than 1 in (3.3 ft) vertically in 1,000 years based on the soil-partitioning distribution coefficient for selenium of 150 
mL/g. The vadose zone underlying the remediation footprint is approximately 6.6 m (2 1.7 ft) thick. Therefore, residual 
concentrations of selenium are predicted to be protective of groundwater and the Columbia River. 

' Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). 
-- = not applicable RAG = remedial action goal 
BG = background RDL = required detection limit 
COPC = contaminant of potential concern RESRAD = RESidual RADioactivity (dose assessment model) 
NA = not available WAC = Washirigtori Administrative Code 

Evaluation of the verification sampling results in Tables 2a and 2b show that all direct exposure 
cleanup levels are met for the two sampling areas within the 120-F-1 waste site. 

In the southeast excavation (Table 2a), groundwater and Columbia River protection RAGs were 
exceeded for mercury based on a single sample result. Analysis of the remaining nine samples 
did not detect mercury. Data were not collected on the vertical extent of residual contamination, 
but RESidual RADioactivity (RESRAD) modeling predicts that compounds having a soil- 
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partitioning coefficient ( K d )  greater than 12 mL/g will not migrate through the 6.6 m (21.7-ft-) 
thick vadose zone between the shallow zone and groundwater at the deeper southeast portion of 
the waste site (BHI 2005). The Kd for mercury is 50 mL/g and, as discussed above, is not 
expected to migrate through the vadose zone. Therefore, the remediation performed in the 
southeast excavation of the 120-F-1 waste site is protective of groundwater and the Columbia 
River. 

In the northwest excavation (Table 2b), the Columbia River protection RAG was exceeded for 
selenium based on a single sample result. Analyses of the remaining nine samples did not detect 
selenium. Data were not collected on the vertical extent of residual Contamination, but RESRAD 

ng predicts that compounds having a soil-partitioning coefficient (Kd)  greater than 8 mL/g 
will not migrate through the 10.5 m (34.4-ft-) thick vadose zone between the shallow zone and 
groundwater at the shallower, northwest excavation of the site (BHI 2005). The I(d for selenium 
is 150 mL/g and, as discussed above, selenium is not predicted to migrate through the vadose 
zone within 1,000 years. Therefore, the remediation performed in the northwest excavation of 
the 120-F-1 waste site is protective of groundwater and the Columbia River. 

All other COPCs for the 120-F-1 waste site were either not detected or were quantified below 
RAGS. 

When using a statistical sampling approach, a RAG requirement for nonradionuclides is the 
WAC 173-340-740(7)(e) three-part test. The application of the three-part test for the 120-F-1 
waste site is included in the statistical calculations (Appendix C). All residual COPC 
concentrations for both excavations within the 120-F-1 waste site pass the three-part test. 

Assessment of the risk requirements for the 120-F- 1 waste site is determined by calculation of 
the hazard quotient and carcinogenic (excess cancer) risk values for nonradionuclides. These 
calculations are located in Appendix C. The requirements include an individual hazard quotient 
of less than 1.0, a cumulative hazard quotient of less than 1.0, an individual contaminant 
carcinogenic risk of less than 1 x and a cumulative excess carcinogenic risk of less than 
1 x lo? These risk values were conservatively calculated for the entire waste site using the 
highest values from each of the sampling areas. Risk values were not ca culated for constituents 
that were not detected or were detected at concentrations below Hanford Site or Washington 
State background values. The calculations indicated that all individual hazard quotients for 
noncarcinogenic constituents are less than 1 .O. The cumulative hazard quotient for the 120-F- 1 
waste site is 4.2 x lo? All individual cumulative carcinogenic risk values are less than 1 x lo? 
The cumulative carcinogenic risk value is 1.1 x 
requirements are met. 

Therefore, nonradionuclide risk 

Sulfate Data Discussion 

The sulfate data analysis in the southeast excavation was problematic due to a spread of three 
orders of magnitude in the sample results and the use of a lognormal distribution to calculate the 
95% UCL. A 95% UCL value of 1,740,000 mgkg was obtained from the 10 sample results 
(censored) using Ecology MTCAStat software and a lognormal distribution (Figure 4). 
MTCAStat software uses Land’s method of statistical calculation and a €3-statistic when the data 
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is determined to be lognormal. However, the maximum sulfate result from these 10 samples was 
8,410 mgkg with a mean of 5,202 mgkg and a standard deviation of 2,660 mgkg (Figure 4). 

The 95% UCL result from MTCAStat software using a lognormal distribution and a H-statistic 
does not provide a realistic upper value for sulfate. Significant sample heterogeneity is apparent 
in the primary and duplicate samples for these samples where a 92% relative percent difference 
was calculated for sulfate (Appendix C). W i l e  80% of the sulfate data were above the detection 
limit indicating a lognormal MTCAStat analysis is suitable, the maximum sulfate result is the 
appropriate value to use for comparison against the RAGs in this case. 

The sulfate data were analyzed using ProUCL version 4.0 (EPA 2007) to determine if a better 
statistical test was appropriate. Results from this analysis indicated the ata was gamma 
distributed and suggested using an adjusted gamma UCL (Figure 5). The 95% UCL value for 
sulfate using this test was 7,396 mgkg. 

The groundwater protection RAG for sulfate is based on a secondary maximum contaminant 
level (MCL) value. This RAG (25,000 mgkg) is nearly three times the maximum value from the 
sample set (8,410 mgkg). There is no direct exposure value for sulfate. There is a health based, 
drinking water advisory level for sulfate of 500 mg/L from EPA (EPA 2003). This equates to a 
soil concentration value of 50,000 mgkg using the 1OOX rule as prescribed in the RDRIRAW 
(DOE-RL 2005b). 

For the sulfate results in the 120-F-1 southeast excavation, the MTCAStat 95% UCL value does 
not provide a realistic upper bound of concentration. Furthermore, the source of the sulfate RAG 
is a secondary MCL, which is driven by aesthetic concerns, not health risks. Therefore, it is 
appropriate to use the maximum sample result for comparison against the groundwater and 
Columbia River protection RAGs. 

A data quality assessment (DQA) is performed to compare the verification sampling approach, 
the field logbook (WCH 2008b), and resulting analytical data with the sampling and data quality 
requirements specified by the project objectives and performance specifications. 
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mq/kq 
338 
1.2 
1.25 
841 0 
153 

241 0 
32.8 
11.4 
51.3 
3.2 

Sample 
J 1 6333/J 1 6334 

J 1 6332 
J 1 6335 
J16336 
J16337 
J 1 6338 
J 1 6339 
J 1 6340 
J 1 6341 
J 1 6342 

Number of samples Uncensored values 
Uncensored 10 Mean 1141.22 

Censored Lognormal mean 5202.02 
Detection limit or PQL Std. devn. 2659.44829 
Method detection limit Median 42.05 

TOTAL 10 Min. 1.2 
Max. 841 0 

-ognormal distribution? Normal distribution? 
,-squared is: 0.965 r-squared is: 0.486 
7ecommendations: 
Jse lognormal distribution. 

JCL (Land's method) is 17371 21 9.6435668 
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A I  B I  C D ]  E l  F I  G I  H I  i1 J l K l  1 
General UCL Statistics for Full Data Sets 

User Selected Options 

From File WorkSheeLwst 

Full Precision OFF 

Confidence Coefficient 95% 

Number of Bootstrap Operations 2000 

re 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 
E? 

General Statistics 

Number of Valid Observations 10 Number of Distinct Observations 10 

Raw Statistics Log-transformed Statistics 

Minimum 1.2 

Maximum 8410 

Mean 1141 

Median 42.05 

SD 2659 

Coefficient of Variation 2.33 

Minimum of Log Data 0.182 

Maximum of Log Data 9.037 

Mean of log Data 3.91 1 

SD of log Data 3.048 

Skewness 2.777 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.512 

Shapiro Wilk Critical Value 0.842 

Shapiro Wilk Test Statistic 0.948 

Shapiro Wilk Critical Value 0.842 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's4 UCL 2683 95% H-UCL 17362755 
~~ ~~~ 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 6239 

97.5% Chebyshev (MVUE) UCL 8369 95% Adjusted-CLT UCL 3314 

95% Modified4 UCL 2806 99% Chebyshev (MVUE) UCL 12555 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.228 

Theta Star 5012 

nu star 4.554 

Approximate Chi Square Value (.05) 0.952 

Data appear Gamma Distributed at 5% Significance Level 

Nonparametric Statistics 

Adjusted Level of Significance 0.0267 95% CLT UCL 2525 

95% Jackknife UCL 2683 

95% Standard Bootstrap UCL 2484 

Adjusted Chi Square Value 0.703 

Anderson-Darling Test Statistic 0.649 

Anderson-Darling 5% Critical Value 0.842 

Kolmogorov-Smirnov Test Statistic 0.21 7 

Kolmogorov-Smirnov 5% Critical Value 0.292 

95% Bootstrap4 UCL 27842 

95% Hall's Bootstrap UCL 24331 

95% Percentile Bootstrap UCL 2769 

95% BCA Bootstrap UCL 3622 

95% Chebyshev(Mean, Sd) UCL 4807 

97.5% Chebyshev(Mean, Sd) UCL 6393 

99% Chebyshev(Mean, Sd) UCL 9509 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

95% Approximate Gamma UCL 5459 

95% Adjusted Gamma UCL 7396 

Potential UCL to Use Use 95% Adjusted Gamma UCL 7396 

7 

8 

9 
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The DQA for the 120-F-1 waste site established that the data are of the right type, quality, and 
quantity to support site verification decisions within specified error tolerances. All analytical 
data were found to be acceptable for decision-making purposes. The evaluation verified that the 
sample design was sufficient for the purpose of clean site verification. The cleanup verification 
sample analytical data are stored in the ENRE project-specific database for data evaluation prior 
to its archival in the HEIS and are summarized in Appendix C. The detailed DQA is presented 
in Appendix E. 

The 120-F-1 glass dump waste site has been remediated in accordance with the Remaining Sites 
ROD (EPA 1999) and the RDRIRAWP (DOE-RL 2005b). The site was remediated by removing 
approximately 1,505 BCM of material for disposal at the ERDF. Statistical sampling to verify 
the completeness of remediation was performed, and analytical results for the two decision units 
were shown to meet the cleanup objectives for direct exposure, groundwater protection, and river 
protection. Accordingly, an interim closure reclassification is supported for the 120-F- 1 waste 
site. The 120-F-1 waste site excavation area has a maximum depth of approximately 6.5 m 
(21 ft), which includes a shallow zone and a deep zone. However, the entire excavation area is 
considered one decision unit, and will be closed out using the more restrictive shallow zone 
cleanup criteria; therefore, institutional controls to prevent uncontrolled drilling or excavation 
into the deep zone are not required. 

40 CFR 14 1 , “National Primary Drinking Water Regulations,” Code of Federal Regulations, 
as amended. 

BHI, 1994,100-F Reactor Site Technical Baseline Report Including Operable Units 100-FR-1 and 
100-FR-2, BHI-0003 1, Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

BHI, 1998a, 120-F-1 Glass Dump Interim Stabilization Final Report, BHI-0 1 197, 
Bechtel Hanford, Imc., Richland, Washington. 

BHI, 1998b, Sampling and Analysis Instructioiz for  the 120-F-1 Glass Dump Site, BHI-01022, 
Rev. 0, Bechtel Hanford, Inc., Richland, Washington. 

BHI, 2004, Results of Geophysical Investigation at 100-F-Area Remaining Sites, Interoffice 
Memorandum to R. A. Carlson, CCN 112477, dated May 27,2004, Bechtel Hanford, 
Inc., Richland, Washington. 

BHI, 2005, 100 Area Analogous Sites RESRAD Calculatioiw, 0100X-CA-VO050, Rev. 0, 
Bechtel Hanford, Inc., Richland, Washington. 
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B HI, 2006, hdustrial Hygiene Investigation of Potential Beryllium- Contaminated Fluorescent 
Light Bulbs, CCN 0571201 dated February 9,2006, Bechtel Hanford, Inc., Richland, 
Washington. 

DOE Order 5400.5, Radiation Protection of the Public and the Environment, as amended, 
U.S. Department of Energy, Washington, D.C. 

DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan, DOEEL-96-22, 
Rev. 4, Draft B, U S .  Department of Energy, Richland Operations Office, Richland, 
Washington. 

DOE-RL, 2005b, Remedial Design Report/Remedial Action Work Plan *for the 100 Area, 
DOE/RL-96- 17, Rev. 5 ,  Draft B, U.S. Department of Energy, Richland Operations 
Office, Richland, Washington. 

DOE-RL, 2007, Tri-Party Agreement Handbook Management Procedures, RL-TPA-90-000 1 , 
Guideline Number TPA-MP- 14, “Maintenance of the Waste Information Data System 
(WIDS),” Rev. 1, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

Ecology, 1995 , Washington Sta e Department of Ecology Toxics Cleanup Program - Guidance 
on Sampling and Data Analysis Methods, Publication No. 94-49, Washington State 
Department of Ecology, Olympia, Washington. 

Ecology, 1996, “Model Toxics Control Act--Cleanup,” Washington Administrative Code (WAC) 
173-340, Washington State Department of Ecology, Olympia, Washington 

Ecology, 2005 , Cleanup Levels and Risk Calculations (CLARC) Database, Washington State 
Department of Ecology, Olympia, Washington, 
<https://fortress. wa. gov/ecy/clarc/C ARCHome.aspx>. 

EPA, 1999, Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-I, 
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 
100-IU-6, and 200-CW-3 Operable Units, Hanfnrd Site, Benton County, Washington, 
US.  Environmental Protection Agency, Region 10, Seattle, Washington. 

EPA, 2000, Guidance for Data Quality Assessment, EPA QA/G-9, QAO0 Update, 
U.S. Environmental Protection Agency, Office of Environmental Information, 
Washington, D.C. 

EPA, 2003, Drinking Water Advisory: Consumer Acceptability Advice and Health Efects 
Analysis on Sulfate, EPA 822-F-03-007, U.S. Environmental Pro ection A g e w ,  Office 
of Water (4304T), Health and Ecological Criteria Division, Washington, D. C. 

EPA, 2006, Integrated Risk Information System (IRIS), U.S. Environmental Protection Agency, 
Washington, D.C., available at <http://www.epa.gov/iris>. 
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EPA, 2007, ProUCL, Version 4.0, U.S. Environmental Protection Agency, Washington, D.C. 
<http://www .epa.gov/esd/tsc/install.htm>. 

ENV- I, Environmeutal Monitoring & Management, Washington Closure Hanford, Richland, 
Washington. 

Gilbert, R. O., 1987, Statistical Methodsfor Environmental Pollutioiz Morzitoring, Wiley & 
Sons, Inc., New York, New York. 

PNNL, 2002, Visual Sample Plan, Version 2.0, available at http://dqo.pnl.gov/VSP, Pacific 
Northwest National Laboratory, Richland, Washington. 

WAC 173-340, “Model Toxics Control Act -- Cleanup,” Washington Administrative Code, 
amended 1996. 

WCH, 2007a, Work Instruction for Verificatiorz Sampling of the 120-F-1 Glass Dump Waste Site, 
0 100F-WI-G0069, Rev. 0, Washington Closure Hanford, Richland, Washington. 

WCH, 2007b, 100-F Remedial Sampling, Logbook ELF-1 174-4, pp. 27-29,37-39, and 67-68, 
Washing ton C1 osure Hanford, Richland, Washington. 

WCH, 2008a, Revised 120-F-1 Verification Sampling, CCN 139173 dated February 14,2008, to 
R. Lobos and D.C. Smith from J. M. Capron, Washington Closure Hanford, Richland, 
Washington. 

WCH, 2008b, 100-F Remedial Sampling, Logbook EFL-1173-4 pp 37-39, 81-82, and 88-89, 
Washington Closure Hanford, Richland, Washington. 
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Americium-241 GEA Barium-133 Cesium-137 Cobalt-60 Europium-152 
Sample Sample Date I Number 

pCYg Q MDA pCYg Q MDA pCYg Q MDA pCYg Q MDA pCi/g Q MDA 
soil J152H3 5/3/2007 0.088 U 0.088 0.06 U 0.06 0.069 U 0.069 0.14 U 0.14 
soil J152H4 5/3/2007 0.1 1 U 0.1 I 0.1 13 0.038 0.035 U 0.035 0.091 U 0.091 

container J152V6 6/6/2007 0.22 U 0.22 0.1 U 0.1 0.088 U 0.088 0.18 U 0.18 ------------ ---- 

Europium- 154 

pCi/g Q MDA 
0.2 U 0.2 
0.12 U 0.12 
0.28 U 0.28 

Asbestos 
I I I I i I 

soil 
soil 

container 

ellow stain 
stockpile 

HEIS I Sample I Number Isample Datel 

J152H3 5/3/2007 0.13 U 0.13 12.4 0.38 0.414 0.099 0.621 0.28 0.621 0.28 0.578 0.08 
J152H4 5/3/2007 0.09 U 0.09 12 0.36 0.43 0.063 0.758 0.12 0.758 0.12 0.764 0.056 
J152V6 6/6/2007 0.18 U 0.18 10.3 0.84 0.379 0.11 0.672 0.3 0.672 0.3 0.46 0.11 
J155N6 6/6/2007 0.19 U 0.19 11.3 0.9 0.441 0.13 0.575 0.39 0.575 0.39 0.588 0.12 -------------------- ; J15JBO 9/11/2007 0.142 U 0.142 13.2 0.128 0.406 0.278 0.406 0.278 0.292 0.08 1 

Total Asbestos Notes 

Acronyms and notes apply to all of the tables in this appendix 
Note: Data qualified with B, C, and/or J are considered acceptable values. 
C 
D = diluted 
J = estimate value 
PQL= Practical Quantitation Limit 
R =rejected 
Q = qualifier 
U = undetected 
X = tentatively identified compound 

= blank contamination (inorganic compounds) 

suspect ACM 
soil 

J 152H5 5/3/2007 non-detected 60 - 70 % fiberglass 
J 152H6 5/3/2007 non-detected 3 - 5 % fiberglass 



rocess samples. (7 pages) 

soil 
soil 

container 
stockpile 

2 
c, ?? 
n 
00 

J 152H3 5/3/2007 8910 6.2 1.4 U 1.4 1.8 1.8 97.4 C 0.09 0.53 0.04 
J 152H4 5/3/2007 5670 4.6 I U I  2.8 1.3 102 C 0.06 0.36 0.03 
JI 52V6 6/6/2007 3450 C 5.1 0.68 U 0.68 1.3 U 1.3 140 C 0.06 0.07 0.03 
J 1 55N6 6/6/2007 5760 C 5.2 0.69 U 0.69 2.2 1.3 96.5 C 0.06 0.03 U 0.03 ----------------- 

yellow stain initial JI5JBO 
Yellow stain after RTD J15P45 

9/11/2007 1280 C 5 0.67 U 0.67 1.2 u 1.2 48.8 C 0.06 0.03 U 0.03 
9/19/2007 5350 5.8 0.77 U 0.77 3.5 1.4 46.4 C 0.07 0.04 U 0.04 

~ 

N 
0 
0 

N 
00 

Sample Boron Cadmiiim Calcium 
Number mgkg Q 

Sample Date Sample 
PQL mgkg Q PQL mgkg Q PQL 

soil J I52H3 5/3/2007 3.8 1.6 0.13 U 0.13 10100 C 3.2 
soil J 152H4 5/3/2007 4.8 1.2 0.65 0.09 4770 C 2.4 

container J 152V6 6/6/2007 20.4 1.1 0.23 0.15 6950 C 2.2 
stockpile J 155N6 6/6/2007 3 1.1 0.33 0.16 6180 C 2.2 

Chromium (Total) Cobalt 
mgkg Q PQL mgkg Q PQL 

12.1 C 0.34 9 0.28 
8.8 C 0.25 7 0.28 
3.1 0.32 2.9 0.25 
8.1 0.31 7.1 0.25 



a 
Y soil J 152H4 5/3/2007 1.2 U 1.2 541 C 1.3 0.51 0.28 503 C 

container J 152V6 6/6/2007 1.3 U 1.3 1200 2.6 0.28 U 0.28 269 C 
stockpile J 155N6 6/6/2007 1.3 U 1.3 1400 2.7 0.28 U 0.28 136 C 

yellow stain initial Jl5JBO 911 112007 1.3 U 1.3 959 C 2.6 0.27 U 0.27 678 C 
Yellow stain after RTD J 15P45 9/ I9/2007 1.5 U 1.5 2650 C 3 0.32 U 0.32 1040 C 

-PP-P---P--p--p-.- 

1 

27 m 
1.4 46.6 0.32 
2.2 16.3 0.25 
2.2 41.2 0.25 
2.1 10.2 0.24 
2.5 59.4 0.28 

P 
container 
stockpile 

s 
2 m 

J152V6 6/6/2007 86 C 0.12 
J155N6 6/6/2007 63.5 C 0.13 

4 
Table A-1. 120-F-1 In-Process samples. (7 pages) 

N 
0 
0 z 
N 
00 

? 
w 

I vellow stain initial I J15JBO I 9/11/2007 I 10 I C I 0.12 I 
I Yellow stainafterRTD I J15P45 I 9/19/2007 I 24 I C 1 0.14 I 



2 
n h h 

Sample J152H3 
soil 

5/3/2007 

Table A-1. 120-F-1 In-Process Samples. (7 Pages) 
I I I I I I I I 

J15JB0 Sample J15P45 yellow Sample J152H4 Sample J152V6 Sample ,J155N6 

stain @ 20 ft 9/19/2007 soil container waste designation yellow stain 
5/3/2007 6/6/2007 9/11/07 9/11/2007 Constituents 

Polvchlorinated BiDhenvls 

I esticides I ij 

N 
0 
0 z 
N 
00 

? 
-P 
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Table A-1. 120-F-1 In-Process Samples. (7 Pages) 
I I I I I I I 

Constituent 
Sample J15P45 yellow 

stain @ 20 ft 9/19/200: yellow stain 
9/11/2007 

Sample ,7152H3 Sample J152H4 Sample J152V6 Sample J155N6 

5/3/2007 5/3/2007 6/6/2007 911 1/07 
container waste designation 



Constituent 

Sample J152H3 
soil 

5/3/2007 

Sample J152H4 Sample J152V6 Sample 5155N6 Sample Jl5JB0 

5/3/2007 6/6/2007 9/11/07 911 112007 
soil container waste designation yellow stain 

Table A-1. 120-F-1 In-Process Samples. (7 Pages) 

Sample J15P45 yellow 
stain 0 20 ft 9/19/2007 



Et? 
E NW-4 

NW-5 
NW-6 
NW-7 
Dup of 
J 16349 
NW-8 
NW-9 

N W - I O  
Equip blank 

anomaly 

4 
2 
3 

516346 12/3/2007 5780 12.5 0.94 U 0.94 2.6 1.6 79.5 0.31 0.4 0.16 2.7 1.6 0.16 U 0.16 
516347 12/3/2007 5500 12.8 0.96 U 0.96 2.1 1.6 65.8 0.32 0.37 0.16 1.9 1.6 0.16 U 0.16 
J 16348 12/3/2007 5790 11.7 0.88 U 0.88 2.3 1.5 64.1 0.29 0.33 0.15 2 1.5 0.55 0.15 
516349 12/3/2007 4600 11.7 0.88 U 0.88 2.3 1.5 81.3 0.29 0.3 0.15 2.3 1.5 1.0 0.15 

5 I6350 12/3/2007 5340 12.2 0.92 U 0.92 2.4 1.5 72.3 0.31 0.31 0.15 1.9 1.5 0.49 0.15 
J 1635 1 12/3/2007 4780 12.4 0.93 U 0.93 2.6 1.5 48.1 0.31 0.29 0.15 1.7 1.5 0.71 0.15 

J 16353 12/3/2007 4930 12.2 0.92 U 0.92 2.3 1.5 59.8 0.31 0.33 0.15 1.5 u 1.5 0.15 u 0.15 
516354 12/17/2007 80.7 3.7 0.28 U 0.28 0.46 U 0.46 1.7 0.09 0.05 U 0.05 0.46 U 0.46 0.05 U 0.05 
5163712 1211 1/2007, 114 3.6 , 1.6 U 0.27 , 2.8 , U , 0.45 , 1.8 , , 0.09 , 0.04 , , 0.04 , 0.36 , C , 0.45 , 0.50 , U . 0.04 , 

516352 12/3/2007 5090 12.3 0.92 U 0.92 3 1.5 67.2 0.31 0.33 0.15 1.6 1.5 0.15 u 0.15 

I Sample I HEIS I Sample I Calcium 1 Chromium I Cobalt I Copper I Iron I I I Lead I Magnesium I 
6 

? 
Go 0 



Lu 

NW-4 516346 12/3/2007 0.55 U 0.55 2.3 U 2.3 2.33 U 2.3 2.33 U 2.3 2.3 U 2.3 2.3 U 2.3 29.6 U 29.6 
NW-5 516347 12/3/2007 0.55 U 0.55 2.4 U 2.4 2.45 U 2.4 2.45 U 2.4 2.4 U 2.4 2.4 U 2.4 27.3 U 27.3 
NW-6 516348 12/3/2007 0.55 U 0.55 2.6 U 2.6 2.56 U 2.6 2.56 U 2.6 3.3 2.6 2.6 U 2.6 21.8 U 21.8 

DUP of 
516349 J16350 12/3/2007 0.48 U 0.48 2.4 U 2.4 2.38 U 2.4 2.38 U 2.4 2.7 2.4 2.4 U 2.4 22.8 U 22.8 

NW-7 516349 12/3/2007 0.53 U 0.53 2.6 U 2.6 2.55 U 2.6 2.55 U 2.6-- 2.6 U 2.6 2.6 U 2.6 22.5 U 22.5 
--_c 

NW-8 J16351 12/3/2007 0.45 U 0.45 2.3 U 2.3 2.3 U 2.3 2.3 U 2.3 2.3 U 2.3 2.3 U 2.3 23.2 U 23.2 
NW-9 516352 12/3/2007 0.49 U 0.49 2.7 U 2.7 2.68 U 2.7 2.68 U 2.7 2.7 U 2.7 2.7 U 2.7 23.4 U 23.4 

N W - I O  516353 12/3/2007 0.56 U 0.56 2.2 U 2.2 2.93 2.2 2.24 U 2.2 4.9 2.2 3.1 2.2 24.5 U 24.5 

Lu 

g? 
n 

? 
u3 

N 
0 
0 z 
N 
00 

0 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

Table A-2. 120-I?-1 Northwest Excavation Sampling Results from Initial Verification Samples. (8 

Constituent 

J 16346 516343 516344 J 1 6345 
Sample Location NW-1 Sample Location NW-2 Sample Location NW-3 Sample Location NW-4 

Saniple Date 12/3/08 Sample Date 12/3/08 Sample Date 12/3/08 Sample Date 12/3/08 

p g k g  I Q I PQL I pg k g  I Q l  PQL I pg k g I Q /  PQL 1 pg k g  101 PQL 
Polvchlorinated Bi~henvls 

Rernaiiziizg Sites Verification Package for the 120- F-1 Glass Dump Waste Site A-10 



Attachment to Waste Site Reclassification Form 2008-028 

J 1 6343 
Sample Location NW-1 

Sample Date 12/3/08 

Rev. 0 

516344 516345 516346 
Sample Location NW-2 Sample Location NW-3 Sample Location NW-4 

Sample Date 12/3/08 Sample Date 12/3/08 Sample Date 12/3/08 

Table A-2. 120-F-1 Northwest Excavation Sampling Results from Initial Verification Samples. (8 
I I I I I 

Constituent 

Remaining Sites Verification Package for the 120-F-1 Glass Dump Waste Site A - l l  



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

5 16347 
Sample Location NW-5 

Sample Date 12/3/08 

Table A-2. 120-F-1 Northwest Excavation Samrding Results from Initial Verification Samr, 

516350 516348 516349 
Sample Location NW-6 Saiiiple Location NW-7 Diip of 516349 

Saiiiple Date 12/3/08 Sample Date 12/3/08 Sample Date 12/3/08 Coiistituent 

Aroclor- 1242 15 U 15 7400 UD 7400 7400 UD 7400 7000 UD 7000 
Aroclor- 1248 15 U 15 7400 UD 7400 7400 UD 7400 7000 UD 7000 
Aroclor- 1254 15 U 15 7400 UD 7400 7400 UD 7400 7000 UD 7000 

.Amrlnr-l7hT) . IS . IJ . 15 . 7400 , UD. 7400 , 7400 .UD. 7400 , 7000 .UD. 7000 , 

Remaining Sites Verification Package for the 120- F-1 Glass Dump Waste Site A-12 



Attachment to Waste Site Reclassification Form 2008-028 

J 16347 
Sample Location NW-5 

Sample Date 12/3/08 

Rev. 0 

516348 516349 516350 

Sample Date 12/3/08 Sample Date 12/3/08 Sample Date 12/3/08 
Sample Location NW-6 Sample Location NW-7 Dup of 516349 

Table A-2. 120-F-1 Northwest Excavation Saninling Results from Initial Veri cation Samples. (8 

Constitlien t 

Remainiizg Sites Verification Package fo r  the 120- F-1 Glass D L U ’ L E ~  Waste Site A-13 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

2-Me t h y ]naphtha lene 
2-Methylphenol (cresol, 0-) 

2-N i troani 1 ine 
2-N itroplienol 

Table A-2. 120-F-1 Northwest Excavation Sanipling Results from Initial Verification Samples. (8 
I I I I I 

350 U 350 380 U 380 370 U 370 
350 U 350 380 U 380 370 U 370 
880 U 880 950 U 950 930 U 930 
350 U 350 380 U 380 370 U 370 

Sample Location NW- 
Constitilent 

Aroclor- 1254 I 7000 U l  7000 I 7600 1 U 1 7600 1 
Aroclor- 1260 I 7000 U l  7000 I 7600 I U I 7600 1 

i Pesticides 

Remaining Sites Verification Package for the 120-F-I Glass Dump Waste Site A- 14 



Rev. 0 Attachment to Waste Site Reclassification Form 2008-028 

516351 
Sample Location NW-8 

Sample Date 12/3/08 
Cons ti tuent 

Table A-2. 120-F-1 Northwest Excavation Sanipling Results from Initial Verification Samples. (8 , 
516353 

Sample Location NW- 
10 

San,p,e Date 12/3/08 

516352 
Sample Location NW-9 

Sample Date 12/3/08 

Remaining Sites Verification Package fo r  the 120-F-1 Glass Dump Waste Site A-15 



k? 
7 
(h b 

3 
2: 

Lu 

Lu 

re-Verification Sampling 

J169K6 J169K7 J169K8 J169K9 J169L0 
Sample Location NW-1 Sample Location NW-2 Sample Location NW-3 Sample Location NW-4 Sample Location NW-5 

Sample Date 2/4/08 Sample Date 2/4/08 Sample Date 2/4/08 Sample Date 2/4/08 Sample Date 2/4/08 Constituent 

I 1 Q 1  PQL 1 pgkg l Q 1  PQL I pgkg I Q l  PQL I pg k g  1 Q 1  PQL I pgkg l Q l  PQL 
I I I I 

Polychlorinated Biphenyls 
Aroclor- 10 1 6 14 U 14 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 122 I 14 U 14 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor-1232 14 U 14 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- I242 14 U 14 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 1 248 14 U 14 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor-1254 14 U 14 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 1260 14 U 14 14 U 14 14 U 14 14 U 14 14 U 14 

Pesticides * Aldrin 1.5 U 1.5 1.4 U 1.4 1.6 U 1.6 1.4 U 1.4 
Alpha-BHC 1.5 U 1.5 1.6 U 1.6 1.4 U 1.4 1.6 U 1.6 1.4 U 1.4 

Beta-BHC 1.5 U 1.5 1.8 J,I 1.6 1.4 U 1.4 1.6 U 1.6 1.4 U 1.4 
Delta-BHC 1.5 U 1.5 1.4 U 1.6 1.4 U 1.4 1.6 U 1.6 1.4 U 1.4 
Dichlorodiphenyldichloroethane 1.5 U 1.5 16 I 1.6 1.4 U 1.4 9.3 I 1.6 1.4 U 1.4 

Alpha-Chlordane 12 1.5 260 1.6 6.1 J 1.4 190 1.6 50 1.4 



able A-3. 120- erification Sampling 
I I I I I I 

J169L5 
Sample Location NW- 

10 
Date 2/4/08 

J169L1 J169L2 J169L3 J169L4 
Sample Location NW-6 Sample Location NW-7 Sample Location NW-8 Sample Location NW-9 

Sample Date 2/4/08 Sample Date 2/4/08 Sample Date 2/4/08 Sample Date 2/4/08 Constituent 

b s: 3 

g? 
ch 

Aldrin 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Alpha-BHC 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Alpha-Chlordane 2.7 J 1.4 1.4 U 1.4 4.7 J 1.4 1.4 U 1.4 1.4 U 1.5 
Beta-BHC 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Delta- BHC 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Dichlorodiphen yldichloroethane 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Dichlorodiphenyldichloroethy lene 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Dichlorodipheny ltrichloroethane 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Dieldrin 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Endosulfan I 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Endosulfan TI 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Endosulfan sulfate 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Endrin 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Endrin aldehyde 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Endrin ketone 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 
Gamma-BHC (Lindane) 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.4 1.4 U 1.5 

---, 

- ~~~ ~ 

? 
i-i 
4 

w 
5 
0 

0 



cu 

4 
E 
i;; 2 
m 

J16B47 J16B48 J16B49 J16B50 
Sample Location NW-1 Sample Location NW-2 Sample Location NVV-3 Sample Location NW-4 

Sample Date 2/19/08 Sample Date 2/19/08 Sample Date 2/19/08 Sample Date 2/19/08 Constituent 

jtdk I Q l  PQL jtgkg I Q I PQL , pg k g  l Q l  PQL , jtg /kg I Q l  PQL 
Pesticides 

J16B51 
Sample Location NW-5 

Sample Date 2/19/08 

2.0 I u I 2.0 I 
2.0 I u I 2.0 I 

2.0 I u I 2.0 I 

2.0 I u I 2.0 1 
2.0 I u I 2.0 I 
2.0 I u I 2.0 I 

0 



Constituent 

J16B56 
Sample Location NW- 

10 
Sample Date 2/19/08 

Aldrin 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Alpha-BHC 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Alpha-Chlordane 33 2.0 2.2 u 2.2 2.0 u 2.0 8.4 J 2.1 2.1 u 2.1 
Beta-B HC 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Delta-B HC 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Dichlorodi phenyldichloroethane 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Dichlorodiphenyldichloroethyleiie 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Dichlorodiphenyltrichloroethane 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Dieldrin 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Endosulfan I 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Endosulfan I1 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Endosulfan sulfate 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Endrin 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Endrin aldehyde 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Endrin ketone 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Gamma-BHC (Lindane) 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
gamma-Chlordane 39 2.0 2.2 u 2.2 2.0 u 2.0 7.4 J 2.1 2.1 u 2.1 
Heptachlor 16 2 .o 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Heptachlor epoxide 17 2 .o 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Methoxychlor 2.0 u 2.0 2.2 u 2.2 2.0 u 2.0 2.1 u 2.1 2.1 u 2.1 
Toxanhene 20 u 20 22 u 22 20 u 20 21 u 21 21 u 21 

0 



5 z 
t, 

~~ ~ ~ 

J16DD4 
Sample Location NW-1 

Sample Date 3/5/08 

I 

2 
c, x. 
a 

GO n 

J16DD5 J16DD6 J16DD7 J16DD8 
Sample Location NW-2 Sample Location NW-3 Sample Location NW-4 Sample Location NW-5 

Sample Date 3/5/08 Sample Date 3/5/08 Sample Date 3/5/08 Sample Date 3/5/08 

s 
2 
t, 

Aldrin 1.3 U 1.3 1.3 U 
Alpha-BHC 1.3 U 1.3 1.3 U 
Alpha-Chlordane 1.3 U 1.3 4.2 J 
Bet a-BHC 1.3 U 1.3 1.3 U 
Delta-BHC 1.3 U 1.3 1.3 U 
Dichlorodiphen yldichloroethaiie 1.3 U 1.3 1.3 U 
Dichlorodiphen yldichloroeth ylene 1.3 U 1.3 1.3 U 
Dichlorodiphenyl trichloroethane 1.3 U 1.3 1.3 U 
Dieldrin 1.3 U 1.3 1.3 U 
Endosulfan I 1.3 U 1.3 1.3 U 
Endosulfan I1 1.3 U 1.3 1.3 U 
Endosulfan sulfate 1.3 U 1.3 1.3 U 
Endrin 1.3 U 1.3 1.3 U 
Endrin aldehyde 1.3 U 1.3 1.3 U 
LEndrin ketone 1.3 U 1.3 1.3 U 
G amma-BHC (Lindane) 1.3 U 1.3 1.3 U 
gamma-Chlordane 1.3 U 1.3 4.6 J 
Heptachlor 1.3 U 1.3 1.3 U 
Heptachlor epoxide 1.3 U 1.3 1.3 U 
Methoxychlor 1.3 U 1.3 1.3 U 
Toxaphene 13 U 13 13 U 

5 z 

Pesticides 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 160 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 11 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.7 J 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 ' 1.3 U 1.3 180 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 65 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
13 13 U 13 13 U 13 13 U 13 

re-Verification Sampling 

Constituent 

w 
0 
52 
0 w 
00 



able A-5. 120- erification Sampling 

2? 
“c m 

I 

Constituent 
Sample Location NW- 

Sample Date 3/5/08 

Aldrin 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Alpha-BHC 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Alpha-Chlordane 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
B eta-BHC 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Delta-BHC 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Dichlorodiphenyldichloroethaiie 1.3 U 1.3 1.3 U 1.3 1.3 u 1.3 1.3 U 1.3 1.3 U 1.3 
Dichlorodiphenyldichloroeth ylene 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Dichlorodiphenyltrichloroethane 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Dieldrin 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Endosulfan I 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Endosulfan I1 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Endosulfan sulfate 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Endrin 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Endrin aldehyde p--p-------pP-- 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Endrin ketone 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
Gamma-BHC (Lindane) 1.3 U 1.3 1.3 U 1.3 1.3 u 1.3 1.3 U 1.3 --- 1.3 U 1.3 

Heptachlor ~ 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 
gamma-Chlordane 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 u 1.3 

---------- 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 1.3 U 1.3 --- 1.3 U 1.3 
1.3 U 1.3 1.3 U 1.3 1.3 -~ U 1.3 

IToxaDhene 13 U 13 

? 
E 
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eri S. 

Constituent Sample Location NW-5 
Sample Date 3/11/08 

I P % k  
esticides 

Dichlorodiphen y ldichloroe~ane I .3 
Dichlorodipheny ldichloroethylene 1.3 
Dichlorodiphenyl trichloroethane 1.3 
Dieldrin 1.3 

U 1.3 
U 1.3 
U 1.3 
U 1.3 

Endosulfan I 1.3 U 1.3 
Endosulfan I1 1.3 U 1.3 
Endosulfan sulfate 1.3 U 1.3 

IEndrin aldehyde I 1.3 

I 

U 1.3 
U 1.3 

Endrin ketone 1.3 U 1.3 
Gamma-BHC (Lindane) 1.3 U 1.3 

Remaitzing Sites Verification Package for the 120-F-I Glass Dump Waste Site A-22 
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120-F-1 Waste Site Excavation. 
. .  

Laboratory Bottles, Incandescent Bulbs, and Fluorescent Bulbs From 120-F-1. 

Remaining Sites Verijkation Package for the 120-F-1 Glass Dump Waste Site 

Rev. 0 
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Laboratory Bottles, Incandescent Bulbs, and Batteries From 120-F-1. 

Metal Debris from 120-F-1. 

Remaining Sites Verijkation Package for the 120-1;-1 Glass Dump Waste Site B-2 
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Yellow Stained Soil from 120-F-1 Southwest Excavation. 

Breached, Oily Drum from 120-F-1. 

Remaining Sites Verijkation Package for the 120-F-1 Glass Dump Waste Site B-3 
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The calculations in this appendix are kept in the active Washington Closure Hanford project files 
and are available upon request. When the project is completed, the file will be stored in a 
U.S. Department of Energy, Richland Operations Office, repository. s calculation has been 
prepared in accordance with ENG- 1, Engineering Services, ENG- 1-4.5, “Project Calculation,” 
Washington Closure Hanford, Richland, Washington. The following calculations are provided in 
this appendix: 

120-F-I Cleanup Verification 95% UCL, Calculation, 0100F-CA-V0350, Rev. 0 ..................... C-2 

120-F-1 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk 
Calculation, 0100F-CA-V0355, Rev. 1 ......................................................................... C-37 

lculations provided in this appendix have been generated to document compliance with 
established cleanup levels. These calculations should be used in conjunction with other relevant 
documents in the administrative record. 

Reinaiiziizg Sites Verification Package for  the 120-F-I Glass Duinp Waste Site C- 1 
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Acrobat 8.0 

JobNo. 14655 Project Title: 100-F Field Remediation 

Area: 100-F 

50 4l?l06% 
Discipline: Environmental *Calculation No: 01 00F-CA-V03$fc 

Subject: 120-F-1 Cleanup Verification 95% UCL Calculation 

Computer Program: Excel Program No: Excel 2003 

The attached calculations have been generated to document compliance with established cleanup levels. These calculations 
should be used in conjunction with other relevant documents in the administrative record. 

Committed Calculation IX Preliminary r Superseded  r Voided r 

J. D. Fancher Sheets = 16 

ARY OF REVlSlO 

WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from lntranet 

Rev. 0 
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Washinaton Closure Hanford CALCULATION SHEET 

Originator H. M. Sulloway Date 04/03/08 Calc. No. 01 . OOF - CA-VO35 J Revitd;Lq~~Q., 
Project I 00-F Field Remediation 
Subject 120-F-1 CLEANUP VERIFICATION 95% UCL C A L C U L A T I O r  

Job No. 14655 Checked L D. Habelt' 
Sheet No. 1 o 16 

1 Summary 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
35 
36 
37 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

28 

38 

Purpose: 
Zalculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, 
serform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test for 
ionradionuclide analytes and calculate the relative percent difference (RPD) for primary-duplicate sample pairs for each contaminant of 
:oncern (COC) and contaminant of potential concern (COPC), as necessary. 

rable of Contents: 
Sheets 1 to 4 - Calculation Sheet Summary 
Sheet 5 to 8 - Calculation Sheet Shallow Zone Verification Data 
Sheet 9 to 10 - Calculation Sheet Duplicate Analyses 
Sheet 11 to 16 - Ecology Software (MTCAStat) Results 
Attachment 1 - 120-F-1 Verification Sampling Results (18 sheets) 

SivenlReferences: 
1) Sample Results (Attachment 1). 
2)  Background values and remedial action goals (RAGS) are taken from DOE-RL (2005b), DOE-RL (2001), and Ecology (1996). 
3) DOE-RL, 2001, Hanford Site Background: Part I, Soil Background for Nonradioactive Analytes , DOEIRL-92-24, Rev. 4, 

U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
4) DOE-RL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP), DOEIRL-96-22, Rev. 4, U.S. Department of 

Energy, Richland Operations Office, Richland, Washington. 
5) DOE-RL, 2005b, Remedial Design RepoNRemedial Action Work Plan for the 100 Area (RDR/RAWP), DOEIRL-96-17, 

Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
3) Ecology, 1992, Statistical Guidance for Ecology Site Managers, Publication #92-54, Washington Department of Ecology, 

Olympia, Washington. 
7) Ecology, 1993, Statistical Guidance for Ecology Site Managers, Supplement S-6, Analyzing Site or Background Data with 

Below-detection Limit or Below-PQL Values (Censored Data Sets), Publication #92-54, Washington Department of Ecology, 
Olympia, Washington. 

3) Ecology, 1996, Model Toxic Control Act Cleanup Levels and Risk Calculations (CLARC I/), Publication #94-145, 
Washington State Department of Ecology, Olympia, Washington. 

3) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>. 

IO) WAC 173-340, 1996, "Model Toxic Control Act - Cleanup," Washington Administrative Code. 

Solution: 
Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDRlRAWP (DOE-RL 2004b). 
Use data from attached worksheets to perform the 95% UCL calculation for each analyte, the WAC 173-340-740(7)(e) 3-part test for 
nonradionuclides, and the RPD calculations for each COCICOPC. The hazard quotient and carcinogenic risk calculations are located 
in a separate calculation brief as an appendix to the Remaining Sites Verification Package (RSVP). 

Calculation Description: 
The subject calculations were performed on data from soil verification samples (Attachment 1) from the 120-F-1 waste site. The data 
rNere entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet functions and/or creating 
formulae within the cells. The statistical evaluation of data for use in accordance with the RDRlRAWP (DOE-RL 2005b) is documented 
3y this calculation. In addition to the statistical soil samples collected at this site, nonstatistical data were collected, and the results are 
also included in Attachment 1. As the maximum detected values for these data sets are used instead of the 95% UCL (additional 
3iscussion is provided in the RSVP), calculations on these data sets are not included herein. Duplicate RPD results are used in 
-valuation of data quality within the RSVP for this site. 

Remaining Sites Verificatiorz Package for the 120-F-I Class Dump Waste Site (2-3 
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28 
29 
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CALCULATION SHEET / Washinqton Closure Hanford 

Date 04/03/08 Calc. No. 01 00F-CA-V0350 Rev. No. 

Shee;;: 
Checked L. D. Habel ‘ Job No. 14655 

Originator H. M. Sulloway 
Project 100-F Field Remediation 
Subject 120-F-1 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

ummary (continued) 
vlethodology: 
:or nonradioactive analytes with S50% of the data below detection limits the statistical value calculated to evaluate the effectiveness of 
:leanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection limits, as determined by direct inspection 
i f  the sample results (Attachment I), the maximum detected value for the data set is used instead of the 95% UCL, and no further 
:alculations are performed for those data sets. For convenience, these maximum detected values are included in the summary tables 
hat follow. The 95% UCL was not calculated for data sets with no reported detections. Calculated cleanup levels are not available in 
tcology (2005) under WAC 173-340-740(3) for aluminum, calcium, iron, magnesium, potassium, silicon, and sodium; therefore, these 
;onstituents are not considered site COCsICOPCs and are also not included in these calculations. The 95% UCL values were also no 
:alculated for radium-226, radium-228, thorium-228, thorium-232, and potassium-40, as these isotopes are not related to the 
Iperational history of the site and thus not considered COCsICOPCs. 

VI nonradionuclide data reported as being undetected are set to % the detection limit value for calculation of the statistics (Ecology 
1993). For radionuclide data, calculation of the statistics was done on the reported value. In cases where the laboratory does not 
eport a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation. For the statistical evaluation of 
iuplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as 
lescribed above. 

-or nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and 
he 95% UCL calculated on the appropriate distribution using Ecology software. For nonradionuclide small data sets (n e IO) the 
:alculations are performed assuming nonparametric distribution, so no tests for distribution are performed. For nonradionuclide data 
Iets of ten or greater, as for the subject site, distributional testing is done using Ecology’s MTCAStat software (Ecology 1993). Due to 
iifferences in addressing censored data between the RDRIRAWP (DOE-RL 2005b) and MTCAStat coding and due to a limitation in 
he MTCAStat coding (no direct capability to address variable quantitation limits within a data set), substitutions for censored data are 
)erformed before software input and the resulting data set treated as uncensored. 

“he WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
I) the 95% UCL exceeds the most stringent cleanup limit for each COPCICOC, 
!) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPCICOC, 
i) the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPCICOC. 

‘he RPD is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are 
lreater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical method 
ind is listed in Table 11-1 of the SAP (DOE-RL 2004a). Where direct evaluation of the attached sample data showed that a given 
Inalyte was not detected in the primary and/or duplicate sample, further evaluation of the RPD value was not performed. The RPD 
:alculations use the following formula: 

RPD =[ IM-Sl/((M+S)I2)]*100 

where, M = Main Sample Value S = Split (or duplicate) Sample Value 

:or quality assurance/quality control (QNQC) split and duplicate RPD calculations, a value less than 30% indicates the data compare 
avorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPD is greater than 30% (or 35% for regulatory split 
lata), further investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of 
?e subject site. Additional discussion is provided in the data quality assessment section of the applicable RSVP, as necessary. 

Remaining Sites Vel-ifiicntion Package for the 120-F-I Class Dump Waste Site C-4 
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The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow zone 
excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP 
for this site. 

Washinston Closure Hanford ,f CALCULATION SHEET 

8 

Originator H. M. Sulloway Date 04/03/08 Calc. No. 01 00F-CA-V0350 
Job No. 14655 Checked L. D. Habel /& Rev;;;; %/j+lby Project 100-F Field Remegatioh 

Subject 120-F-1 CLEANUP VERIFICATION 95% UCL CALCULATIONS SheetNo. o 16 
1 Summary (continued) 
2 I Results: 

Units 
95% UCL Maximum 
Resulta Valuea 

Analyte 

Southeast Excavation Results Summary - Shallow Zone Excavation 
7 WAC 173-340-740(7)(e) Evaluation: 

WAC 173-340 3-Part Test for most stringent RAG: 
95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limit? 

NO 
NO 
NO 

Relative Percent Difference Results, J16333 and 

Analyte Duplicate Analysis 

Barium 
Calcium 2 6% 

-I__ 

__ 

Silicon 

Zinc 14 9:h 

required for analytes not included in this table. 

38aThe 95% UCL result or maximum value, depending on data censorship, as described in the methodology section 
39 
40 AbbreviationsIAcronyms: The following abbreviations andlor acronyms are used in this calculation: 
41 B = blank contamination (organics) 
42 BG = background 
43 C = blank contamination (inorganics) 
44 COC = contaminant of concern 
45 COPC = contaminant of potential concern 
46 D = diluted 
47 DE = direct exposure 
48 GW = groundwater 
49 J = estimate 
50 MDA = minimal detectable activity 
51 MTCA = Model Toxics Control Act 
52 PQL = practical quantitation limit 

QNQC = quality assurancelquality control 
RAG = remedial action goal 
RDL = required detection limit 
RDRIRAWP = remedial design repoNremedia1 

action work plan 
RESRAD = RESidual RADioactivity (dose model) 
RPD = relative percent difference 
RSVP = remaining sites verification package 
SAP = sampling and analysis plan 
TDL =target detection limit 
U = undetected 
UCL = upper confidence limit 

Reinaining Sites Verification Package for the 120-F-I Glass Dump Waste Site c-5 
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Results: 
The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow zone 
excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPD calculations, and are for use in risk analysis and the RSVP 
for this site. 

Washinqfon Closure Hanford I CALCULATION SHEET 

32 censorship, as described in the methodology section. 
33 

WAC 173-340-740(7)(e) Evaluation: 

WAC 173-340 3-Part Test for most strinclent RAG: 
95% UCL > Cleanup Limit? 
> 10% above Cleanup Limit? 
Any sample > 2x Cleanup Limit? 

NO 
NO 
NO 

Analyte Duplicate Analysis 

bRelative percent difference evaluation was not 
required for analytes not included in this table 

Remaiizirzg Sites Verification Package for  the 120-F-I Glass Dump Waste Site C-6 
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WashiR4ton Closure Haniord 

Rev. 0 

Subject 120-F-1 CLEANUF VER FIGZ'PITION 95% UCL CA-CULATIONS Subject 120-F-1 CLEANUF VER FIGZ'PITION 95% UCL CA-CULATIONS 

Drrtc 04/03/08 
JobNo- 14655 

0 1 OOF-SA-V0350 
Checked L. D. Howl )& 

trc 

Rev. No. 
Date 

Shest No. 

1 Southeast Excavation - Shallow Zone Verification Data 
2 Sampling HEIS Sample 
3 Area 

I 

Arsenic Barium Beryilium Boron I t Lead Copper Cobalt Chromium 
mgfkg 0 PQL mg/kg Q : PQF mglkg , Q i PQL mykg I Q ', PQL Number Date , mglkg j Q PQL mg/kg j Q i PQL mgkg ! Q * PQL [ mglkg I Q : PQL 

J-6333 I..- ~..--.. ....I.-- 12/77/2007 ..._..-, -" ........_ 7.8 __._ 1.3 

J-6334 12/17/2007 1.5 
. . . . . . . .  ............... ...... ... . ..... . 11 ......................................... : I 0.79 4?*9__" -. L-L.o.26- --.~..-!L!% ..--..I . ......--... ?:.!P ; 2:E. _i 321- 1 :.___...E?! _ _ _ _  _!?.:?*, i __,_ c 'I. 0,?3 .-._ 
1.5 41.1 C 0.30 0.43 j 0.1 s 0.6 11.6 9.0 j 0.90 c ' 0.60 

................... ........ . . . . . . . . . . . . . . . . . . . . .  . . . . . .  ...................... ... > .............. ?... _____ 
... ........ 

............. .... ..... ....... .... ..... ...... .......... 0.58 ? - -Z-3 J~.63.??.. 1?1T'2007 ?:-?.-.---... 1.4 ,..._, 
. .. 

......... .... ............... ........ 

: .I L 4  
.: SEA-... i:-!&% 1.&?!2!?-~-?... .,.- 3.3 ____,,(_ ".. 

8 _-SEI4 _ _  Ji63% ..!.?:!7!2ooT*. 2.5 
-.-.!?E J..!6,137.- !?!!!2007- ---2:?_ 

lo.- ' '  SE-6 .Ji %?... .!2/1.?'20??.--=.-..- 
..$!E? .,.. ".. .J.?6339 .!.X12OK .23 

' 2  . . ~  .Sf:L_ __ J EJ40 . -L?E!2927.- 
13 SF:?.. J16341 12/17/2007 -- .z.? --.- 

. ....... ....... .. .. . .  .... 
... .......... ....... 

.. ..... ...... 
...... ........... .... ........... ..... 

6.6 14 SE-10 J 1 6342 1211 if2007 
I 5  Statistical Computation Input Data 
16 Sampling '. '. HEIS __rc 

Sample Arsenic Barium Boron C hrclmium Cohaft Copper 1 Lead 
m g i k i i i  PCJL mglkg ], QL POL t mg/kQ I Q 1 POL 

1c 

2.8 I 

.............. .... ... .... 
.... .... ....... ........................ ..................... . .  4,3 72.3 i I . . . . .  2 : ~  i t . _ ........ j i 

P:? I ..J.Z.:.G, _...-. !~ -........ i -..-." ..- ..-.,.-. 

.......... . ..... .... ....... ....... 12.1 ! I 3.T 
I ; '  

. .  - .._.__. 3 . L  -.., .: ._ : "..ll .--. I. .-.- - .-,.. - .- - --- --_________ 
..... .... ... . ... ..... ... ............... ..... .... .. 

2.8 j - - - - p  

. .  
.. ..... .......... ... ... 2.6 : : . . . . . . . .  ....... 13.3 i j 

----- ....._... -.. 

____-__. -. __. -. -- -- ..- 
.... ______,.-..__. . 4:jz. _. ._.__.. j.. ....... -.~..- .,._ --,..-?.I.-!? : 

...... ..... .._.._^.I -- ...._._....-._..... 4." .,..-. .- ......-. .... ..CI.^_- 11.1 ......... . - -  .. 5.5 ! ? 

... . . . . . . . .  ......... 4.2 i ____-_____ 13.1 :_.____..?..!?......._.I. /. _. - 
4.9 

9.G i I 5.7 ! ! 54 10.4 -- 
3.3 i i 

. . .  . . . . . . .  . 
_______ 

. .  
(3.6 I : 6.1 10.0 

2.4 
0.0 

..; !?? .:.....I *.: ̂ .. - ,- 

- A-__ 

28 Statistical Coinputations . . . . .  
II 

29 Arsenic Barium Beryllium Boron Cobalt 7 Copper Lead C hrornium 

Lalge data 5et (n s l O ) ,  use LarW data Set (n >lO:l, use Latge data set (n >lo), tse 
MTCAStat lognormal 

diatribution. 

I (  !.p _ _  -, i 10 i , - ..: rp- ?.. -1. -- ----....- !P L j .r ._ -;-- 

Lai-ge data set (11 > d  0), 
,ognorrna, and ~ormal 

stat istic. 

Large data set (n >IO), use Large data set (n  21 01, use Large da:a set (n >lo), use Large data set (n O), use 
MTCAStat lcgnornat MTCAStat lognormal MTCP,Stat lognormal MTCAStat lognormal MTCAStat lognormal MTCASia' lognormal distribution rejscterl? USE 2- 85% X L  value based on 

distri bulion. distribution. dislribution. distribution. distribution. disrlbution. 
...... .. ................ ..... ..... .... ..-...,...-.. . -_ .. ..-. - ........-...... - - .~ ._ -..,..--- __ _ -. ._ -,- . - ._ ..... - _ . -_ - . _______ 

. . . . . . . .  . . . .  ...... . ......... ........ . . . . . . .  .. ... ..... ..................... ...... ...... ......... 10 . 10 
1- 

30 
31 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . ... .... .... . . . . . . . . . . . . . . .  . . .  .... 
........ ...... .... . . . . . . . . . . .  ...... .... ... . . . . . .  ... . .. .............. .. ................. ... .. ... .. 4.6 ' 

0% I !  
32 04.5 %@?!!!?!!.l!Ei! -.LE! i 0% : 1 ,ox. ..i.. ..,._I 9%. P%-. _I ,i. - - 
33 -... ..-r b!?an .2!S I .- 45.7 _I o?!. i .._. _ _ _  _ _  _ _ _ _  4.8 ;.. 1 ......I!..? ~ ~ _ I _ _ _ _ _ , . _ _ _ _ _ _ _ _  I _. 
34 s'a'!cta!?..!!Y!.d!@!! -......??E .i- 'S:?.. .L ..__I 0.17 _________. ; ___._________.._. . i  O!?? .; i 

..... ..... I .6.,. . . ~  ~~ 

3G - .axi.u!. 93e?%J.va!ue .7?:0... . . *  L.. !:C _.....-8_1 ?--.-~--___:... 6: I..... -.-.-!.?:?---;.-.-. -- 

2.' 
'I .9 . . . . . . .  ....... . . . . .  ... . .... . ................ . . . . .  ....... ........ . . . . . . . . . . . . . . . . . .  0.81 ....... . . . . . . . . . . . . .  .?. 37. ....... - 

.. .... . . . . . . . . . . . . . .  ..... . . .  . 5.3 . .... ..... 12.6 ......... . . . . .  . . . . . . .  . . . . . .  
...... ...... 

7.4 0-73. i ,  _I 4.6 I.____ i -.- j 

.... ...... .............. 
0 .?3 4.6 7.4 ; ' 5.3 12.6 I j ! 

GW Prc.tection 22.0 River Prutectiort 10.2 GW P Wxtion 8 River 
320 WI Protection 32 

GW & River 18.5 GW 'ivcr 
Protection Prulection 

35 I ..- r- ..:gs"..ul.ct.on.n!~~~! 22 _ _ _ j  58.2 I 

37 Satistical value 2.9 58.2 j 

38 2o REiGW River 
132 GW Prutectiurt 1.51 

. Most Stringent Cleanup Limit lor 
nonradionuclide and RAG type Proledion 

39 WAC 173-340 3-PART TEST 
95Yc ucL 1> C'ea.iuLJ Liriri'7 NO- ...................... .: .... --,..., NO . .__,_- ... NO ___________.______-__. NO . NO NO ... . .....__... NO ............................. .__,,,._____. 40 ............... 

NO .............................. 41 ' lo% above Cleaqup ...-.E. 9-- - .!?.e- N O  NO NU NO Y. 9.. . ............................................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NU N O  42 Any sample > 2X Cleawp L!mit? KO N 0 NCJ NO NO NO 

1 
WAC 173-340 
Comp! iance? 

The tlsfs sat t h ~  .?-pwt Th? data set meets the %pan ThG data ser meek the 3-parI The d a h  set meets the 3-pal The data set meets the 3-p~rI 'The data set meets the 3-part 7 he data set meets t h e  :$-part The data set rn~ets  the 3-part 
tSst Criteria whm CctmPareC to lest criteria when compared to test crikria when cornparedlo test criteria w h m  cnmpated 10 -est criteria when ramparerr to test criteria when cfirnvirerl to lest criteria &hen compared tc test Criteria when ccrnpared to 

tPe m3St strtilgent cleanup limit. the rrcst stt'inp-tt cleanlip limit. the most stnr,gsnl cleani~p iirnit. 1% moat stringent cleanup Intit. the most alringeni c.leani.tp limit. Ihf? most stringent c l e ~ ~ u p  limit ttw most stringent cleanup iimi:. the most stringent cleancp limit 

I 

s3L I 1 1 I 
UCL Y upper confidence limit 
VJAC = Vt%shiRgl'on Adminiztfafrue Cod@ 

44 C = hknk contamination 
45 DE = direct expclsitre 

GLV = poundmter 
HEIS = Hwnicrd Environmental Information System 

fd3A - min mum detxtable act v.ty 
fdfCA t Model Toxcis Control Act 

FQL - practical qban:itaCon 1mii 
U = unde:ected 

Remaining Sites Verification Package for  the 1720-F-1 Glass Dump Waste Site c-7 



Attachment to Waste Site Reclassification Form 2008-028 

the most stringent cleanup limit. 

Washinatan Closure Wanford 

Originator 
Projed 100-F Field Remediation 
Subject 120-F-1 CLEANUP VERIFICATtON 95% UCL CALCULATIONS 

the most stringent cleanup limit. the most stringent cleanup limit. the most stririgent cleanup limit. the most stringent cteanup limit. 

Rev. 0 

The dala set meets the 3-part The data set meets the 3-part 
test criteria when compared to lest criteria when compared to 

Date 04/03/08 
JobNo.  14655 

The data set meets the 3-part 
test criteria when compared to 

The data sei meets the 3-part ' The data set meets the  3-pad 
test criteria wl-ten compared to test criteria when compared to 

01 00F-CA-VO350 I 

Checked L. D. Habel {-=+e 

28 Statistical Computations 
29 Manganese Nickel Vanadium Zinc 1 

' -  Bis(2-ethyl hexy l)phtha late 

Large data set (n >IO), 

distribution. distribution. distribution. distribution. rejected, use z-statistic. 

Large data set (n >IO), use Large data set (n >-to), use Large data set (n  >lo), use Large data set (n  >10), u s e  
95% UCL value based on MTCAStat lognormal MTCAStat lognormal MTCRStal lognormal MTCAStat lognormal lognormal and normal distribution 

......... ......... ~ 

I o  , 1 - - ~ .............. .&......... .... ......... ....... ................ ~ -... . . . . . . . . . . . . . . . . . . . .  _ .  ... _...._... 
................... . ...... . ........... ... . . . .. ...... 1 8 ......- -1 ...~.- 10 

0% I 20oio i 
0.072 1 

747  i 

47.1 

........................... . . . . . . .  . .  .......... ... ...... ....................... ............... ...... . .  . . . . . . . .  

........................ ... .................... ......... ........ ..... . ...... ..... .......... .... 
. . . . .  .......... ............. .... ........ ...... .......... ..... . . .  

0.11 ............ _. . 
0 20 

.............. .... .. . . . .  ........... ............... .......... ............. 
i 0% : 0% 

1 .o 
33.7 j. . . I . .  ,??:e .i ..1 

30 
31 N 10 ; 
32 %-iDetectio?.!!mJt .; _. _..___.__-__..,__ -----.'... i 

33 .'...._... 

34 StaPdard4eviation ____??--_?- ___ i-_ ,__.._______. 7.42 .li__.__I --. j.. - .  

95% "CL on mean 259. , 382.. ..I i..--..--.- 37.5. -L.L 
36 ..M.?uc.imu.! deteG%!value __ .314.. ._ i... ____: _.._-_________ _. -. ______-.______.. -. 

I I  

...... . .... ............. ....... .......... . .. ... . . . . . . .  . .  ... . . 

0 ,  
, ~ . ~  .ml,.-r.._.--- ~ - - -  ...~-.. 

........... ,"^ 

' 

49.7 j .; -,- L 1.. .1 
9.3 ! 38.5 f 37.5 : i 0.11 i 

Mean 234 

i t  

35 

37 Statistical value 259 1 i 

38 

- 
GW Protection 67.8 River Protection 0.36 River Protection nonradictnuclide and RAG type 51 2 Protection 19.1 GW Protection 85.1 GW & River Most Stringent Cfeanup Limit for 

L 

. . . . . . . . . . . . . . . .  __  __. ....... I..__ ... 
. . . . . .  __-_ _ ........ 

WAC 173-340 
Compliance? 

Rev. No, 
Date 

Sheet No. 6 of 16 
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Attachment to Waste Site Reclassification Form 2008-028 

Washinqton Closure Hanford + 

Rev. 0 

Originator 
Project 100-F Field Remediation 
Subject 120-F-1 CLEANUP VERIFICATION 96% UCL CALCULATIONS 

Date 04/03/08 
Job No. 14655 

01 UOF-CA-V0350 Calc. No. 
Checked L.D. Habel I& 

Rev. No. 
Date 

Sheet No. 

,I Nokhwest Excavation - Shallow Zone Verification Data 

Sample Barium 7 Cobalt HElS 
rng/kg : Q PQL I 

. .  
Number Date mglkg j GI : PQL 
J 1 6DV6 3.4 8t200E. ... ..................... .. ................ . .... .............................. .. . . .  ............................................ ...... ........... 77.4 j : 0.3 ..-. .., 0.34 L.. ' -0-1.4 2.9 I ' 1.4 11,6 0.6 s_:? .-.i ....._.... .i. ...,..I. 0.6 

. ,  
! '  ! !  

0.58 
.... ............ .... ...................................................... __ -- 

81.0. i 0.3 

......... ..................... .... ......... ............................................ 
....... .... ........... ..... ....... ... .... 

...... ....... ........... ..... ...... .. ....... 

............ ...... ..... ......... ........ 
.... . . . .  ....... ... .....................-.. 

............ .... .... ..... ....... . . .  ... 

Or.?? 0.54 7.3 
7 

___ 52.9 0.3 

15 Statisticat Computation Input Data 

28 Statistical Computations -. ... 

29 Arsenic Barium Beryllium Boron f Chromium I Cobalt [ 1 Copper Lead 
Large data sei (n >IO), Large data set (n Large data set (n >?O),  use Large data set (n >IO), use Large data set (n '1 use logncrrnal normal and normal MTCASW loyrrur I ita1 MTCASM 1oynor.nal 

Large data set (n >lo), use 

distribution. 

Large data sel (n >lo), use 

distribution. 

Large data sei (n >lo), use 

dislri bution. distribution. distribution. NlTCAStat lognormal distribution rejected, ~~e =- distribution rejected, use z- 95% UCL value based on MTGAStat lcgnormal MTGAStat lognormal MTCAStar lognormal 

statistic. ,_ . .~ ................ .... ., . 
statistic. distribution. 

30 .................................................. --. ...... ._._____-____._. I - p  __.-_____ 

0% 1 1 .............................................................. ....... ......... .......................................................... ................. . ... . . .  ... ......................... ..................... 

31 N I O i i .  .--.-..-,.-, ~ - 10 
32 -: 904 
33 .L!E 2.4 I .: 48.7 

36 .-_@&"2detected-va!ue _..3.!.- i _:_. .., 
37 Statistical value 2.5 j : 65.8 : I 0.26 I 7.6 I 7 1.7 

................................................................. 
_!!? _.___. J - u -  

2.4 

I 12.2 ; I 2.9 7.1 . 

7.1 I i 12.2 2.9 

GW Protection 22.0 River Protecticn 10.2 

................ .......................... ........... . .......... .......... .................... ................ 10 
0% i 
10.8 
1.39 i 

.--___-_---.- L .-_____._.._._ 

____ ____ ..IO __.____. _____._.....I !,".. 
I 10 i I 

. .  
...................... ..... ....................... ........ ....... . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  ............. .................................... . ..... 

I_ j j ___._________._ 
. . . . . .  ... ...... ........................... ... . . . . . . . . . .  ... ..... ................................. ..... .... ...... .................... 

0% j 40% 

.............. 

. I  

.01?2. 1 .> i 1.3 ..; 

034. / i 1 8:s ._..... 1 ..:. 

! :  - ,  

............... ........ ........... ....... ..... 
0-55+--~+ ~ 

.. .. ................ ....... ..... ............................. 1.6 f-. 95% UCL on mean 2.5 j ........??, 81 .o, 8 ~ I. ,I. .:. .; ~ ~ 0:26.,~ i... .r.. 
t .  . .  

; I  

2.0 : 

Yo c Detection limit 0% i 1 

........................... ..... ........ ........ . . . . . . .  . . . . . . . . .  .. . . . . . . . . . . . . . .  .... ...... ............... ..... ............................. ................... 

, 

............ 

.___ 
! '  

. I  S!??!ar_d.de\ir!a?ip? ..-.P,28_ 1.: .-.! Q:? .,: :. , ,.0,059 .; ___ _________ * I  34 
35 

,.,. 

GW E: River 
Protection GW Protection 1.51 

DEGW & River 
132 

4 1  C = blank contamination 
45 DE = direct exposure 

GW = groundwater 
HElS = Hanford Environmental Inlormation System 

MDA = minimum detectable activity 
FATCA = Model Toxcis Control Act 

PQL = practical quantitaticn limit 
U = undetected 

UCL t upper confidence limit 
WAC: =: Washing~off Administrative Code 

Remaining Sites Verificatiorz Package for the 120- F-1 Glass Dump Waste Site c-9 



Attachment to Waste Site Reclassification Form 2008-023 

Subject 120-F-1 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

Rev. 0 

Date 04/03/08 Cafc. No. 01 00F-CA-V0350 
L. D. Habd kJ& 

Rev. No. 
Date 

Sheet No. 

3i) 

28 Statistical Computations 
23 Manganese Nickel 

Largc data sct (n >'IC)), 

distribution rejected, use z- 
statistic. 

Large data set (n ''G)J use 
lognorma[ and normal 95Y0 UCL value based on MTCAStat logl?ormaI 

cistribution. 

10 ' 

.... 11.5 I 
0.652 i 

................. .... 71.8 
I S . ~  i 

Mean 286 ?..,--. i --.. ...-. 

..................................... ...... ... 

............................... .... . . . . .  ............................ 
...... ....... ........ ........... ....... . ........................... 

.................................................. ....... ... .......... .................. ......... ....... .... 

-- 
' 

1 :  

' I  
N 1:' f i 

i,LDetect@ALF! --o% 1 ;. 
34 Standm deviation f19.A.. ..i -L 

35 .-...- " ? ~ ~ , ~ ~ . ~ ! . . ~ ? - F ~ ~ !  .-... 318 i 
36 MaximLm detected value 378 : i _ _  
37 Statistical value 31 8 11.8 1 I 

Most Stringent Cleanup Limit for 
35 nonrsdionuctide and RAG type 

GW & River 
Protection 19.1 SW Protection 512 

39 WAC 173-340 3-PART TEST 1 

WAC 4 73-340 
Corn pl ia nce? 

The data set meets the 3-part The dala set meets the 3-part 
test criteria when compzred lo test criteria when compared :o 

:he most stringent cleanup litnit. the most siringent cleanup Wnit. 

43 I. - __._ f 
44 C = blank contamination 
45 13 =diluted GW - groundwater J 7 estimate 

CE = direct exposure HEfS = Haniord Environmental Information System 

V anad i urn 1 Zinc Sulfate I B i s ~ 2 - ~ t h y l h e ~ y l ) p ~ t h a ~ a ~ e  

Large data set (n >IO) ,  use 
MlCAStat lognormal 

distribution. 

Large data set (n >IO},  use 
MTCAStat togncrmal distribution. 

. . .  .................................. . .. .... l.-_*.. 1 - ,  ............ 

Lorgc data sct (n >>10), 
lognormal and normal 

distribut'm rejecred, use z- 

Large data set (n =.I 0), ilse 
PATCASlat lognormal 

dislri bution. 
stati Sf!?: - _. 

10 : 10 I I C  I I . . . . . . . . .  . I .  . . . . . . . . . . . . . . . . . . .  i.. . j . ___...____ .I i_.- ........ ;. .. .._.-.. ... 10 ; 1 
I ......... .... .. ......... . . .  

........ .................. ....... 

0% : '. 

46.0 t 

1 1 5  ' 5.77 ! ; -i 373  i I 53.9 I I 
67.7 I j 42.5 i : 

. .. .. 
..- < : 

"-_ -..,-..-,... 4.. 4,- .-.--..111-1.--- .,.~,.. ........-. ,...---- 
' 

. . . . . . . . . . . .  ......... -: i ...........- .... ..^ ................ ._I ........ ..-, ................ 
___. ._ 2 ..I._._____i.-.~~-, ._I,i_^ ..... .......--... -- .... , : ......... :. . . . . .  

53.9 37.3 I 1 6.4 ! 0.12 : 

85.1 GW Protection 67.8 River Proiection 25,000 GVV Protection 0.36 Rive: Protection 

NO NO 

1, I 

NO ............ ... .. -1 ... - .... - . . . . . . . . . . . .  .-.. .......-.. ,-_.. ~ ......-.--.. _ 

The data set neets the $part The data sei mc+ets the S-part Thf? d ~ t a  sfd meets the 3-part 
lest criteria when cmpared to I test criter a when compared to test criteriz when compared to 

the  most stringent cleanup 1irnit.f the most stringent cleanup limit. the most stringent cleanup limit. the rrmt stringent cleanup limit 

The data ?et meets the 3-part 
test criieria when compared to I 

. J  __ .".. ._.. ....._... ~ 
I .......... 

PQL = practical qunntitation limit 
U 7 uncfetecred 

UCL = Lrpper confidence limit 
'JllAC = W&shington Administrative Code 

MDA = minimum detectable activity 
UTCA = ktadel Toxcis Control Acl 

Reinairzing Sites Verification Package for the 120- F- I Glass Duinp Waste Site c- 10 



Attachment to Waste Site Reclassification Form 2008-028 

18 
19 
20 
21 
22 

- ~ r p  Closure ~~~~~~~ 

Briginator H. M. Sultoway 
Project 100-F Field Rer 

Subjecf 120-F-1 CLEANUP VERIFICATION 95% UCL CALCULATIONS 

1 i 2 
I Yes (continue) Yes (continue) _ _  

II 

TDL 1 5 5 75 5 4 400 
Both > PQL? I_- Yes (continue) - .. Yes (continue) - Yes (cottinue) Yes (cor_ftinue) -- Yes (continue) Yes (continue) 

Duplicate Both >5xPDL? yes (talc RP%~-- __ _ _  Yes (calc _II RPD) No-Stop (acceptable) _. -- ---______- Yes (calc RPD) Yes (calc RPD) _-- No-Stop (acceptable) No-Stop- (acceptable) . Yes I (calc RPD) 
Analysis RP13 5.4% 25.3% 10.8% 15.8% i * 9 %  

I Not ;Ipplicz hie NG applicable No - acceptable No - acceptable Not applicable Difference =. 2 I D L ?  I Not applicable Not applicable No - acceptable 

Rev. 0 

ale 04/03/08 
Job No.- 14655 

0. 01 00F-CA-VO350 
L. D. Habel L A Y  Cheeksd 

Bis (2-ethylhexyl) 
S u If ate phthalate Sodium \la nadium Zinc Chloride 

24 Sampling HElS Sample 
25 Area Number Date mg/kg \ Q PQL mgfkg Q ,_9?L mglkg Q I PQL -. mgfhg a PQL WkJ 1 Q PQL rn9lk9 Q !  PQk 4 

30,2 3.1 2.4 493 - D  24 0.021 J B  - _ _  0.35 J16333 12117/2007 200 G j 33.1 0.37 -? 1.6 5.3 26 SE-2 - 

J16334 12/17/2007 200 C 6.0 26.5 0 -42 26.0 C 1.8 , 3.4 , 2.3 183 D 23 0.34 U , 0.34 

--- - --_ 

28 
29 
30 
31 
32 
33 

Renzainiizg Sites Verification Puckage for the 120- F-1 Glass Dump Waste Site c-11 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

6 
7 
8 
9 

10 
11 

~ ~ a ~ ~ i ~ ~ ~ 5 f f  Closure Hapl ford 

Project 
Subject 120-F-I CLEANUP VERIFICATION 95% UCL CALCULATfONS 

ate 04/03/08 01 00F-CA-V0350 Calc. 
Chec L. D. Habei&&-- 

TDL 5 5 2 0.5 2 100 i 2 i 4 1 
Yes  (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) Yes (continue) - 

Duplicate - Both >SxTDL? _I Yes (calc RPD) N&S!op (acceptable) i Yes (calc RPD) Mo-Stop (acceptable) No-Stop (accepta9le) I No-Stcp (acceptable) Yes (ciik RPD> 

No - acceptable No - acceptable Not applicable Not app icabte 

--_I__._---- Yes {continue) _ _  _---- - Both > PQL? I 

-̂1----.1_ 

Yes (cak RPD) 

Analysis RPD 8.4% t 4.5% I 2.8% 9.0% - 
t No - acceptable Not applicable No acceptable Not applicable Difference > 2 TDL? 

12 

13 Sampling r HEIS Sample Copper tron bead Ma ynesium Manganese N ickell I Potassium I Si f icon 
14 Area Number Date mgikg Q 1 PQL mg/kg Q PQL f mg/kg Q PQL 1 mglkg Q PQL . mg/kg 6) PQL mg/kg Q P f k g  1 Q PQL mglkg Q PQL 

L 7.2 378 f 0.12 I1  -9 0.58 1400 ___--- - 11.6 - - - - A66 1 1.6 13 3.9 i 
I 

~ - J16DV6 3/18/2008 1 11.6 __ _ _ _  _ _ _  0.58 23500 15 NW-IO 
Duplicate of t f 

23 - 
I Bis (2-ethylhexyl) 

phthalate Sodium Vanadium Zinc Nitrate Sulfate 
24 Sampling HElS Sample 
25 Area Number Date 

0.018 J 0.36 

0.028 J B  0.36 27 J16DV6 J16DV7 3/18/2008 126 5.8 52.8 0.4 41.9 -I .7 19.8 2.64 4.3 2.6 111 

28 Analvsis: 

5.5 2.7 
~ - _ ^ _  .- ~ _ _ _ _ I I _  -----I - --- . - ~  I-.--L__ - . - - . ~  f 1.7 25.3 2.68 26 NW-10 J l6DV6 3/18/2005 123 -_ 5.8 54 .O 0.4 42.5 

Duplicate of 

Rernaiizirzg Sites Verification Package fo r  the 120-F-I Class Dump Waste Site c-12 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

Originator H. M. Sulloway Date 04/03/08 
Praject 100-F Field Remediation JobNo. 14655 
Subject 120-F-1 CLEANUP VERIWATDN 95% UCL CALCULATfONS 

Rev. NO. 
gate 

Sheet No. 

Caic. No. 0100F-CA-VO350 I 
Checked L. 3. Habel 

1 Southeast €xcavaflon Ecology Software (MTCAStaPf Results 

2 DATA ID Barium 95% UCL Calculation 
1.7 J16333J1 6334 
3.3 J 16332 
2.2 J 1 6335 Number of samples 
2.5 J16336 Uncensored 10 
3.2 J16337 Censored 
2.3 J I  6338 Detection limit or PQF 
2.4 J 1 6339 Method detection limit 
2.4 J7 6340 TOTAL 10 
2.5 J16341 
2.8 J 1 6342 

47.0 Jl6333/J163M 
J 1 6332 28.8 

30.4 J163a 
54.7 J f 6336 
36.0 J 1 6537 
36.3 J16338 
52.3 J16S39 
29.3 J 16340 
70.2 J16341 
72.0 J16342 

0.50 
0.50 
0,41 
0.69 
0.58 
0.47 
0.70 
0.54 
0.77 
0.99 

J16333/J 16334 
J16332 
J 7 6335 
3 1 6336 
J 1 6337 
J16338 
J-l6339 
J 1 6340 
J16341 
J 16342 

Uncensored values 
10 Mean 0.61 

Lognormal mean 0.62 
Sid. devn. 0.17 

Median 0.56 
10 Min. 0.41 

Max. 1.0 

Uncensored values 
Mean 2.5 

Lognormal mean 2.5 
Sid. devn. 0.47 

Median 2.5 
Min. 1.7 
Max. 3.3 

Number of sampfes 
W i-rcensored 

Cexored 
Detection limit or PQL 
Method detection iimit 

TOTAL 

Uncerisored values 
10 Mean 45.6 

Lognormal mean 45.9 
Std. devn. 16.3 

Median 41.5 
10 Min. 29.0 

Max. 72.0 

Number of samples 
Uncensored 

Censored 
Detection limit or PQL 
Method detection limit 

TOTAL 

M orm al distribution? 
0.97 0.96 r-squared is: 

Lognormal distribution? 

Recommendations: 
Use lognormal distribution. 

r-squared is: C.93 
Normal distribution? 
r-squared is: 0.93 

Lognormal distribution? 
r-squared is: 

Recommencations: 
Use lognortrial distribution. 

Normal disttibuiion? 
0.923 r-squared is: 0.901 

Lognormal distribution? 
r-squared is: 

Recommendations: 
Use lctgnormai disiribution. 

0.73 UCt (Land's method) is 2.9 UCL (Land's method) is UCL (Land's method} is 58.2 

DATA ID Chromium 95% UCL Calculation 
6.1 J163331J16334 
6.4 J16332 
5.0 J 1 6335 
7.2 J 1 6336 
7.3 J16337 
7.6 J16338 
7.3 .J 16339 
8.1 J 7 6340 
5.7 J1634 1 
6.6 J16342 

4.4 J16333fJ16334 
4.3 J 16332 

Number 0' samples 3.8 J 16335 
6.1 J16336 Uncensored 
4.6 J16337 Censored 
4.3 J 16338 Detection limit or PQL 

Method detection limit 4.9 A6339 
4.2 J1634O TOTAL 
5.4 J16341 
6.1 J 7 6342 

Uncensored values 
10 Mean 4.8 

Lognormal mean 4.8 
Std. devn. 0.81 

Median 4.5 
I O  Min. 3.9 

Max. 6.1 

Number of samples 

Censored 
Detection iimit or PQL 
Metkod detection limit 

Uncensored 10 

TOTAL 10 

Uncensored values 
Mean 

Lognormal mean 
Std. devn. 

Median 
Min. 
Max. 

Number of samples Uncensored values 
Uncensored IO Mean 2.1 

Censored Lognormal mean 2.2 
Detection limit or PQL Std. devn. 1.9 

Median 1.58 Meihod detection limit 
TOTAL IO Min, 0.65 

Max. 5.6 

Log no rmai distribution? 

Recommendations: 
Use tognormal distribution. 

Normal distribution? 
r-squared is: 0.900 r-scuared is: 0.76 

UCL (Land's method) is 4.6 

6,7 
6.7 
0.95 
6.9 
5.0 
8.1 

0.97 
Lognormal distribution? Normal distribution? 

0.89 r-squared is: 0.91 r-squared IS: 
Recommendations: 

Use lognormal distribution. 

Lognormal distribution? 

Recommendations: 
Use lognormal distribution. 

r-squared is: 0.95 
Nor mal distribution? 

r-squared is: 

UCL (Land's method) is 5.3 UCL (Land's method) is 7.4 

Reinairzing Sites Verification Package fo r  the 120-F-1 Glass Dump Waste Site C-13 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

Washinrlfon &“/osure ffantord CALCULATION SHEET 

Oriainator H. M. Sullo~vav Date 04/03/08 Calc. No. 0100F-CA-V0350 
Checked L.U. Habei )& 

Rev. No. 
Dale 

Sheet No. 

- 
Project 100-F Field Remediation’ JobNo. 14655 
Subject 120-F-I CLEANUP VERIFICATION 95% UCL CALCULATIONS 

1 Southeasi Excavation Ecology Software (MTCASeat) Results 
2 DATA ID Manganese 95% UCL Calculation DATA ID Lead 95% UCL Calculation . .  

12.0 J16333/J16334 
12.3 -116332 . 

10 J l  6333/J16334 
2.7 J t 6332 
3 J f 6335 Number of samples 

3.7 J 1 6336 Uncensored 
2.6 J 16337 Censored 
2.8 J $6338 Detection limit or PQL 
5.5 J 1 6339 hlethod detxtion limit 
2.6 J 1 6340 TOTAL 
9.6 J16341 
3.3 J16342 

215 J16333/J16334 
191 J 1 6332 
191 J 16335 
26 I J i 6336 
229 J I 6337 
206 JIG338 
247 J 1 6339 
21 6 31 6340 
270 J163a 
314 J 1 6342 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
10 
19 

Uncensored values 
10 Mean 234 

Lognormal mean 234 
Std. devn. 39.1 

Mecian 223 
10 Min. 191 

Max. 314 

2.1 JIM35 Number of samples 
3.3 J 1 6336 Uncensored 
3.3 J 1 6337 Censored 
I .4 J i 6338 Detection limit or PQC 
1 .I J 1 6339 Method detection limit 
3.1 J 1 6340 TOTAL 
0.L J16341 

Unconsored values 
10 Mean 

Lognomal mean 
Std, devn. 

Median 
10 Min. 

Max. 

Uncensored values 
10 Mean 4.6 

Lognormal mean 4.5 
Std. devn. 2.9 

Idedian 3. f 
10 Min, 2.6 

Max. 10 

Number of samples 
Uncensored 

Censored 
Detection limit or PQL 
Method de:ection limit 

TOTAL 

11.9 
11.9 
1.17 
12.0 
10.0 
13.3 

0.96 

10.0 J 1 6342 

Lognormal distribution? 
r-squared is: 

Recommendations: 
Use IognGrmril dislribution. 

Lognormal cistribution? 
r-squared is: 

Recommendations: 
Use lognormal distribution. 

Normal distribution? 
0.95 r-squared is: 0.93 

Normal distribution? 
0.95 r-squared is: 

Lognormal distribution? 
r-squared is: 

Recommendations: 
Reject BOTH logriorrntll Eind normal distributions. 

Normal distribution? 
0.79 r-squared is: 0.71 

259 UCL. (Land’s method) is 12.6 UCL (based on Z-statistic} is 6.1 UCL (Land’s method) is 
20 
21 
22 

DATA ID Zinc 95% UCL Calculation 
28.1 
24.8 J 1 6332 
24.1 J16335 

Mean 32.6 35.9 J 1 6336 
Censored Lognormal mean 32.6 28.1 J 1 6337 Std. devn. 7.47 

J 1 6338 28.4 
Median 29.7 39.0 J 1 6339 

Min. 24.1 30.9 J16340 TOTAL 10 
Max. 47.1 47.1 J16341 

39.4 J 1 6342 

J 1 633U 1 6354 

Number of samples Uncensored vahes 
Uncensored 10 

Detection limit or PQL 
Method detection limit 

Vanadium 95% UCL Calculation DATA 
29.8 
28.0 
25.5 
38.9 
33.3 
25.7 
38.3 
31.4 
36.4 
49.7 

ID 
J 1 6333iJ 1 6334 

86332 
J16335 
J 1 6336 
J 1 6337 
J16338 
J16339 
J16340 
J16341 
J 1 6342 

8.1 
8.4 
7.0 
11 
8.8 
9.9 
8.4 
9.1 
7.7 
8.9 

J I  6333/J I 6334 
JIG332 
J1633 Number crf samples Uncensored values 
J 1 6336 Uncensored 10 Mean 8.7 
Jl6337 Censored Lognormal mean 8.7 
J 1 6338 Detection limit or PQL 3td. devn. 1.0 
J 1 6339 Method detection limit Median 8.6 
J 1 6340 TOTAL 10 hlin. 7.0 
J16341 Max. 11 
J 1 6342 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

Number of samples Uncensored values 
Mean 33.7 

L.ognormal mean 33.8 Cens orec 
Std. devn. 7.42 0.etection limit or PQL Median 32.4 

Method detection limit 
Min. 25.5 

Max. 49.7 

Uncensorec 10 

TOTAL 70 

Normal distribution? Loynotmal distribution? 

Recommendations: 
Use lognormal distribution. 

r-squared is: 0.94 r-squared is: 0.92 
Lognorinal distribution? Normal distribution? 

r-squared is: 0.98 r-squared is: 0.98 
Recommendations: 

Use lognormal distribution. 

Loynonnal disti.ibufion‘? Normal distribution? 
r-squared is: 0.96 r-squared is: 0.92 

Recommendations: 
Use lognormal distribution, 

33 
34 
35 
36 
37 
313 
39 

UCL (Land’s method) is 37.5 UCL (Land’s method) is 9.3 UCL (Land‘s method) is 38.5 

C-14 Remaining Sites Verificaiion Package fur  the 120-F-I Glass Dump Waste Site 
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Attachment to Waste Site Reclassification Form 2008-028 

Washington Clasore Hiinforof 

Originator Date 04/03/08 

C ALCU LATION SHE ET 

Project 100-F Field Remediation Job No. 14655 
Subject 120-F- 1 CLEAN UP VERIFICATION 95% UCL CALCULATIONS 

1 Northwesf Excavation Ecology Software (WTCAStai) Results 

Rev. 0 

2 

Number of samples Uncensored values 
Uncensored 10 Mean 2.4 

Censored Lognormal mean 2.4 
Detection limit or PQL Std. devn. 0.28 
Method detection limit Median 2.4 

TOTAL 10 Min. 2.0 
Max 2.9 

ognormal distribution? Normal dislrioution' 
r-scuard is: 0.96 r-squared is: 0.96 

Recommendations: 
Use lognormal distribution. 

UGL (Land's nethod) is 2.5 

Numbcr d scrnplcs Uncerlsored values 
Uncensored 10 Mean 1 3  

Censored Lognormal mean 1.3 
Dctcction limit or PQL Etd. dew. 0.55 
Method detection limit Median 1 5 

TOTAL 10 Min. 0.65 
Max. 2.0 

Lognormal distribution? Normal distribution9 
r-squared is. 0.83 r-scuared is: 0.87 

Recommendations: 

UCL (based on Z-statistic) IS 7.6 

Calc. No. 01 00F-CA-VO350 
Checked t. 3. H a k r &  

Y. No. 
Date T 

Sheet No. 14 o w  

DATA ID Barium 96% UCL Calculation 
79.2 J1 GDV6,'JI 6DV7 
65.3 J 163T7 
69.0 J163T8 Number of sarn~les Uncensored values 
30.7 J163T9 Uncensored 10 Mean 18.7 
30.7 J 16UVO Censored Lognormal mean 49.2 
27.0 J16DVI Detection limit or PQL, Std. deun. 19.5 
39.7 J16DV2 Method detec:ion limit Median 46.3 
63.3 J 16DV3 TOTAL 10 Min. 27.0 

Max, 79.2 52.9 J '1 6DV4 
29.2 J 16DV5 

Lognorrrial distribution? Normal distribution? 
rsquarcc is: C.903 r-squarcd is: 0.904 

RecommendRtinns: 
Use lugiiurrrial dislribulioti. 

UCL (Land's method) is 65.8 

DATA 1D Chromium 95% UCL Calculation 
11.1 JlGDVfS'JlGDV7 
11 .l J76DT7 
11.8 J 16DT8 Number of samples IJncensored values 

Uncensored 10 Mean 10.8 12 4 J 16DT9 
13.0 41 63VO Gens wed Lognormal mean 10.8 
9.30 J163Vi Detection limit or PQL Std. devn. 1.39 

Median 11.1 11 1 J163V2 Method dctection limit 
"OTAL 10 Min. 8.80 8.80 J163V3 

9.40 JiB3V.1. Max. 13.0 
10.1 J163V5 

Lognormal distribution? Normal distribution? 
r-squared is: 0.96 r-squared is: 0.97 

Recornmertdations: 
Use lognormal distribution. 

UCL (Land's methoc) is 11.7 

0.34 J16DV6/J16DV7 , 

0.26 J16DT7 
8.26 J 1 GDT8 
8.17 J16DTQ 
0.15 J I GDVD 
0.17 J 16DVl 
0.21 J I 6DV2 
0.24 J 16DV3 

J 16DV4 0.23 
0.16 J 16DV5 

Uncensored values Number of samples 
UncensGred 10 Mean 0.22 

Censcrred Lognormal mean 0.22 
Std. dew.  0.059 

Median 0.22 
TOTAL 70 Min. 0.15 

Max. 0.34 

Detectioi limit or PQL 
Method detection limit 

.ognormal distribution? Normal distribution? 
r-squared is: 0.95 r-squared is: 0.92 

RscarnmRnrlations: 
Use .oynoririal dislribcttion. 

UCL (Land's method) is 0.26 

Cobalt 95% UCL Calculation DATA ID 
8.0 J16D1WJ16OV7 
7.3 J 16DT7 Uncensorcd vnlucs 
7.1 J'6DTB Plumber of samples Mean 6.3 
5.0 J i 6DT9 

Lognormcl mean 6.4 4.8 J 1 6DVO Censored Std. devn 1.4 
3.9 J 16DU1 Detection limit or PQL 

Method deiection limit Median 6.4 5.7 J i 6DV2 
rdin. 4.8 8.5 J16DV3 
hlsx 8.5 7.2 J 7 GDV4 

4.9 J 3 6DV5 

Urrcerisored 10 

TOTAL IO 

Log no:ma I disi; ri bution? 

Recommendations: 
Reject BOT1 1 tognormal and normal distributions. 

Normal distribution? 
0.89 r-squared is: 0.88 r-squared is: 

UCL (based on Z-statistic) is 7.1 

Remaining Sites Verification Package fo r  the 120-F-I Glass Diiinp Waste Site C-16 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

G ALC ULATlON S M EET WashinrWlon Closure Hanford 

Subject 120-F-1 CLEANUP V € R l F l G A T l o ~ - % m  

1 Northwest Excevation Ecology Softwzre (MTCAStat) Results 

Number of samples Uncensored vabes 
Uncensored 10 Mean 11.5 

Censored Lognormal mean 11.5 
Detection lirrit or PQL Std. devn. 1 15 
Method detection limit Median 11.2 

TOTAL 10 Min. 10.3 
Max. 13.3 

Lognormal distribution? Normal distribution? 
r-squared is: 0.91 r-squared is: Q 90 

Recommendations: 
Use lognomai dislributiori. 

Number of savples Uncensored values 
Uncensored I O  Mean 11.5 

Censored Lognormal mean 11.5 
Detection lirrit or PQL Std. devn. 0.65 
Method detection limit: Median 11.3 

TOTAL 10 Min. 10.8 
Max. 13.0 

Lognormal distribution? Normal distribution? 
r-squared is: 0.88 r-squared is: 0.86 

Recommendations: 

UCL (based on 2-statistic) IS 7 1.8 

@ale. No .__-___ O ~ O ~ ~ - C A - V 0 3 5 0  , 

Checked L. D. Habel 9 :& 

DATA ID Lead 95% UCL Calculation . 

4.2 J163331JI 6334 
2.8 316332 
3.0 J16335 Number of sampies Uncensored values 

Uncensored 10 Mean 2.4 J16336 I .6 
1.7 J 16337 Censored. Lognormal mean 2.4 
2. I J16338 Detection limit or PQL Std. devn, 0.82 
2.2 J16339 Method detection iirnit fdedian 2.2 
1.6 J16340 1OTAL 10 Min. 1.6 

Max. 4.2 2.8 JIB341 
1 .a J16342 

Lognormal distribution? Normal distribution? 
r-squared is: 0.93 r-squared is: 0.87 

R ecommendattjons: 
Use lognortnai distribution. 

UCL (Land's niethod) is 2.9 

DATA ID Vanadium 95% UCL Calculation 
53.4 J163331J16334 
53.7 J15HP2 
48.7 J 1 65T8 Number 0.1 samples Uncensored values 
35.6 J I  65T9 Uncensored 10 Mean 46.0 

Ccnsorcd Lognormal mean 46.1 34.3 
34.6 J l f i D V l  Detmlion limit or Pnl. Std. dew. 11.5 
40.6 J 7 6DV2 Method detection limit Median 44.7 
67.7 J 1 6DV3 TOTAL 10 Min, 34.3 
55.2 J 1 6DV4 Max. 67.7 

J 1 6DVO 

35.7 J 1 6DV5 

Lognormal distribution? Normaf distribution? 
r-squared is: 0.90 r-squared is: 0.89 

RecomrnendaZio?s: 
Use lognormal distribution. 

UCL (Land's method) is 53.9 

Manganese 95Y0 UCL Calculation DATA ID 
375 
305 J 1 6332 
329 Jt6335 Number of semples 

Uncensored 10 Mean 286 239 J f 6336 
Censored Lognormal mean 286 238 J 3 ti337 

229 J 7 6338 Detection limit or PQL Std devn. 49.4 
Median 287 269 J16339 Method detection limit 

blin. 229 324 J 7 6340 
Max. 375 J16341 307 

241 J16342 

J 1 63331J 1 6334 

Uncensored values 

TOTAL 10 

Normal distribution? Lognoma. distribution? 

Recommendations: 
ilse tognormal distribution. 

0 92 r-squarec is: 0.92 r-squared is: 

UCL {Land's method) IS 318 

Zinc 95% UCL Calculation DATA 113 
42.2 
37.7 Jl5HP2 Uncensored values 
38.8 
28.7 J 16DT9 Uncensored 10 Mean 34.3 

Lognormal mean 34.3 27.7 J 16DVO Ccnsorod Sfd. devn. 5.77 
38.1 ,116nvI 
31.1 J16DV2 Method detection I mit Median 34.4 
40.9 J76DV3 TOTAL 10 Min. 27.7 
38.1 Jl6DV4 Max. 42.2 
29.4 J16DV5 

J 1 6333/J 1 6334 

J16DT8 Number of samples 

neimtinn limit nr POI 

Locpormai distribution? Normal distribution? 
r-squared is: 0.88 r-squared is: 0.88 

Recommendations: 
Reject BOTH tognormal and normal distributions. 

UCL (based on Z-statistic) is 37.3 

Rernainirzg Sites Verificatioiz Package for  the 120-F-I Glass Duinp Waste Site C-17 
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N 
0 
0 z 
N 
cx, 

w 
CD r 
0 



g? 
n 

Attachment 1. 120-F-1 Verification Samnling. Results. 

I S:iniplc I IlEIS I Sanlple 1 Cnlcium I Chromium I Cobalt I Copper I Iron I Lead I Magnesium I 

Attachment 1 Sheet No. 2 of 1 S 
Originator I.1. M. Sulloway Date 04/03/05 

Checked L. D. Habel Datc 04/03/0S 
Cak. NO. 01 00F-CA-V0350 Rev. NO. 0 
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Attachment 1 Sheet No. 3 of I5 
Originator H. M. Sulioway Date 04/03/08 

Checked L. D. Habel Date 04/03/05 
Calc. No. 0100F-CA-V0350 Rev. No. 0 

N 
0 
0 z 
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9 E 
t, 

Sample 
LociItion 

SE-I 
SE-2 

Diiplicate of 
,I16333 

SE-3 
S E I  
SE-5 
SE-6 
SE-7 
SE-8 
SE-9 
SE-IO 
NW-I 
NW-2 
N W A  
NW-4 
NW-5 
NW-6 

Attachment 1. 120-F-1 Verification Sampling Results. 

I-IEIS Sample Silver Sodium Vanadium Zinc Bromide Chloride Total petroleum 
hydrocarbons Niiriiber Date - 

J16332 12/17/2007 0.28 U 0.28 117 C 5.7 28 0.4 24.8 C 1.7 137 U 137 2.4 U 2.4 2.4 U 2.4 
516333 12/17/2007 0.26 U 0.26 200 C 5.3 33.1 0.37 30.2 C 1.6 138 U 138 2.4 U 2.4 3.1 2.4 

316334 12/17/2007 0.3 U 0.3 200 C 6 26.5 0.42 26 C 1.8 138 U 138 2.3 U 2.3 3.4 2.3 
316335 12/17/2007 0.29 U 0.29 127 C 5.8 25.5 0.4 24.1 C 1.7 137 U 137 2.5 U 2.5 2.5 U 2.5 
316336 12/17/2007 0.29 U 0.29 183 C 5.7 38.9 0.4 35.9 C 1.7 143 U 143 2.7 U 2.7 9.7 2.7 

J1633S 12/17/2007 0.27 U 0.27 152 C 5.5 25.7 0.38 28.4 C 1.6 140 U 140 2.5 U 2.5 2.5 U 2.5 
116339 12/17/2007 0.3 U 0.3 172 C 6 38.3 0.42 39 C 1.8 140 U 140 2.6 U 2.6 2.6 U 2.6 
516340 12/17/2007 0.27 U 0.27 193 C 5.3 31.4 0.37 30.9 C 1.6 139 U 139 2.7 U 2.7 2.7 U 2.7 
316341 12/17/2007 0.31 U 0.31 154 C 6.2 36.4 0.43 47.1 C 1.9 145 U 145 2.3 U 2.3 2.3 U 2.3 
,516342 12/17/2007 0.32 U 0.32 180 C 6.4 49.7 0.44 39.4 C 1.9 146 U 146 2.6 U 2.6 2.6 U 2.6 
J16DT7 3/18/2008 0.27 U 0.27 139 5.4 53.7 0.38 37.7 1.6 141 U 141 2.4 U 2.4 3.5 2.4 
Jl6DT8 3/15/2008 0.28 U 0.28 132 5.6 48.7 0.39 38.8 1.7 140 U 140 2.4 U 2.4 2.4 U 2.4 
316DT9 3/15/2005 0.26 U 0.26 112 5.2 35.6 0.36 28.7 1.6 133 U 133 2.2 U 2.2 2.2 U 2.2 
JIGDVO 3/18/2005 0.26 U 0.26 131 5.2 34.3 0.36 27.7 1.6 134 U 134 2.2 U 2.2 2.2 U 2.2 
J16DVI 3/18/2008 0.26 U 0.26 174 5.1 34.6 0.36 28.1 1.5 138 U 138 2.5 U 2.5 2.5 U 2.5 
J16DV2 3/lS/2OOS 0.25 U 0.25 120 5.1 40.6 0.35 31.1 1.5 134 U 134 2.4 U 2.4 2.4 U 2.4 

mg/kg Q PQL mg/kg Q PQL mgkg Q PQL mg/kg Q PQL mglkg Q PQL mg/kg Q PQL mg/kg Q PQL 

316337 12/17/2007 0.28 U, 0.28 430 C 5.7 33.3 0.4 28.1 C 1.7 139 U 139 2.5 U 2.5 34 2.5 

Attachment 1 Sheet No. 4 of 18 
Originator H. M. Sulloway Date 04/03/08 

Cliecked L. D. Habel Date 04/03/08 

NW-7 JlbDV3 3/18/2008 
NW-8 J16DV4 3/18/2005 
NW-9 JI6DV5 3/18/2008 

3IGDV6 3I6DV7 3/18/2008 
NW-IO JI.6DV6 3/18/2008 

Eqiiip blank J16354 12/17/2007 
Equip blank Jl9DT6 3/18/2008 

Duplicate of 

6 

0.26 U 0.26 147 5.3 67.7 0.37 40.9 1.6 134 U 134 2.5 U 2.5 2.5 U 2.5 
0.28 U 0.28 140 5.5 55.2 0.39 38.1 1.7 144 U 144 2.6 U 2.6 7.6 2.6 
0.2s U 0.28 I12 5.7 35.7 0.40 29.4 1.7 141 U 141 2.6 U 2.6 2.6 U 2.6 

0.29 U 0.29 126 5.8 52.8 0.40 41.9 1.7 141 U 141 2.6 U 2,.6 2.6 U 2.6 
0.29 U 0.29 123 5.8 54.0 0.40 42.5 1.7 143 U 143 2.7 U 2.7 2.7 U 2.7 
0.09 U 0.09 9.2 C 1.9 0.21 0.13 0.63 I C 0.56 
0.08 U 0.08 10.6 1.6 0.11 U 0.11 0.48 l U  0.48 2.4 U 2.4 2.4 U 2.4 

N 
0 
52 

Calc. No. 01 00F-CA-V0350 Rev. No. 0 

9 
13 
13 

0 
N 
00 
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Attachment 1. 120-F-1 Verification SamDline Results. 

Attacliment ieei No. 
Originator Date 

Checked Date 
Calc. No. 01 00F-CA-V0350 Rev. No. 
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Attachment 1.120-F-1 Verification Samaling Results. 

.4ttachinent 

Calc. No. 0100F-CA-V0350 Rev. No. 
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Attachment to Waste Site Reclassification Form 2008-028 

516332 
Sample Location SE-I 
Sample Date 12/17/07 

Rev. 0 

J16333 316334 ,116335 
Sample Location SE-2 Dup of 516333 Sample Location SE-3 
Sample Date 12/17/07 Sample Date 12/17/07 Sample Date 12/17/07 

1 pg/kg I Q 1 PQL I pg/kg I Q I PQL I pg/kg I Q I PQL 1 &kg I Q I PQL 
I I 

Polychlorinated Biphenyls 
Aroclor- I 0 1 6 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 122 1 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 1232 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor-1242 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor-I248 14 U 14 14 U 14 14 U 14 14 u 14 
Aroclor-1254 14 U 14 14 U 14 14 U 14 14 U 14 
Aroclor- 1260 14 U 14 14 U 14 14 U 14 14 U 14 

~ - ~ ~ -  ~ 

Pesticides 
Aldrin 1 4  u l  1 4  1 4  u 1 4  1 4  IU 1 4  1 4  u l  1 4  
Alpha-BHC 1 4  u }  1 4  1 4  u 1.4 1 4  U I 4  1 4  ul 1 4  
Alpha-Chlordane 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u i  1 4  

~~ ~ 

Beta-BHC 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Del ta-BHC 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Dtchlorodipheiiyldtcliloroethane 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1.4 U 1 4  
Dtchlorodiplienyldichloroethylene 1 4  U 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Dichlorodiphenyltrrchloroetliane 1 4  u 1 4  1 4  u 1.4 2 1  .I 1 4  1 4  u 1 4  
D teldrin 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Endosulfan I 1 4  u 1 4  1 4  u 1 4  I 4  u 1 4  1 4  u 1 4  
Endosulfan 11 1 4  U 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Endosulfan sulfate 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Etidrtii 1 4  U 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Endrin aldehyde 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Endrin ketone 1 4  U 1 4  1 4  u 1 4  1 4  U 1 4  1 4  u 1 4  
Gamma-BHC (Lindane) 1.4 u 1 4  1 4  u 1 4  1 4  U 1 4  1 4  u 1 4  
gamma-Chlordane 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Heptachlor 1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  1 4  u 1 4  
Iieptacliloi epoxt de 1 4  u 1 4  1 4  U 1.4 1 4  u 1 4  1 4  u 1 4  
Methos ychlor 1 4  u 1 4  1 4  u 1 4  1 4  U 1 4  1 4  u 1 4  

----__.-_______---- 

Toxaphene 14 U 14 14 U 14 14 U 14 14 U 14 

Constituent 

Seniivolatile Organic Analytes 
1,2,4-Trichlorobetizene 340 U 340 350 U 350 350 U 350 I 340 U 340 
1,2-Diclilorobenzene 340 U 340 350 U 350 350 U 350 I 340 U 340 
I ,3-Dichlorobenzene 340 U 340 350 U 350 350 U 350 340 U 340 
1 ,4-Dichlorobenzene 340 U 340 350 U 350 350 U 350 340 4 340 
2,4,5 -Trichlorophenol 860 U 860 860 U 860 860 U 860 860 U 860 
2,4,6-Trichloroplienol 340 U 340 350 U 350 350 U 350 340 U 340 
2,4-Dichlorophe1iol 340 U 340 350 U 350 350 U 350 340 U 340 
2,4-Ditiietliylphenol 340 U 340 350 U 350 350 U 350 340 U 340 

860 U 860 860 U 860 860 U 860 860 U S60 
2,4-Dinitrotoluene 340 U 340 350 U 350 350 U 350 340 U 340 
2,6-Dinitrotoluene 340 U 340 350 U 350 350 U 350 340 U 340 
2-Chloroiiaphtlialene 340 U 340 350 U 350 350 U 350 340 U 340 
2-Chlorophenol 340 U 340 350 U 350 350 U 350 340 U 340 
2-Methylnaphthalene 340 U 340 350 U 350 350 U 350 340 U 340 

340 U 340 350 U 350 350 U 350 340 U 340 2-Metliylplienol (cresol, 0-) 
2-Nitroaniline S60 U 860 S60 U 860 860 U 860 860 U 860 

340 U 340 2-Nitrophenol 340 U 340 350 U 350 350 U 350 

---------- ~ 

---___.____I___------- 

--____..__-- 

Attaclinient Sheet No. 
Originator Date 

Checkcd Date 

7 01’ I s 
04/03/05 
04/03/0s 

Calc. NO. 0 1 00F-CA-VO350 Re\/. NO. 0 

Remairiirzg Sites Verifcation Package for the 120-F-I Glass Dump Waste Site e-25 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

Attachment 1 .  120-F-1 Verification Sampling Results. 
I I I 

Constituent 

516332 316333 JIG334 516335 
Dup of ,116333 

Saniple Date 12/17/07 
Saniple Location SE-3 
Saniple Date 12/17/07 

Attachinetii I Sheet No 8 of IS  
Date 04/03/0S 

L. D. I-label Date 04/03/05 
Originalor 1-1. M. Sulloway- 

Checked 
Calc. No. 01 00F-CA-V0350 Rev. No. 0 

Renzainiizg Sites Verification Package for the 120-F-I GJass Dump Waste Site (2-26 



Attachment to Waste Site Reclassification Form 2008-028 

516336 
Sample Location SE-J 
Saniple Date 12/17/07 

Rev. 0 

516339 516338 
Saniple Location SE-5 Sample Location SE-6 Saniple Location SE-7 
Sample Date 12/17/07 Sample Date 12/17/07 Saniple Date 12/17/07 

516337 

Attachment 1. 120-F-1 Verification Sarnding Results. 

Aroclor- 10 16 14 
Aroclor- 122 1 14 
Aroclor- 1232 14 
Aroclor-1242 14 
Aroclor-1248 14 
Aroclor- 1254 14 
Aroclor-1260 14 

Constituent 

U 14 14 U 14 14 U 14 14 U 14 
U 14 14 U 14 14 U 14 14 U 14 
U 14 14 U 14 14 U 14 14 U 14 
U 14 14 U 14 14 U 14 14 U 14 
U 14 14 U 14 14 U 14 14 U 14 
U 14 14 U 14 14 U 14 14 ' U 14 
U 14 14 U 14 14 U 14 14 U 14 

--------_____--_____. 

Attnrhinrnt 1 Sheet No. 9 of IS 
Originator tl M. Stilloway Datc 04/03/0S 

Cliecked L D Ilabel Date 04/03/08 
Calc No 0100F-CA-V0350 Rev No 0 
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516336 
Sample Location SE-4 
Sample Date 12/17/07 

Attachment 1. 120-F-1 Verification Sarnoling Results. 

J 16339 516335 
Saniple Location SE-5 Sample Location SE-6 Saniple Location SE-7 
Sample Date 12/17/07 Sample Date 12/17/07 Saniple Date 12/17/07 

516337 

Rev. 0 

Constituent 

A ttachmeiit 1 Sheet No. IO of 1 S 
Originator 1-1. M. Sulloway Date 04/03/08 

Checked L. D. I-label Date 04/03/05 
Calc. No. 01 00F-CA-VO350 Rev. No. 0 
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iroclor-1016 
\roclor- 122 1 
iroclor-1232 
\roclor-1242 
\roclor-1248 
\roclor-l254 
\roclor-l260 

Rev. 0 

14 U 14 15 U 15 15 u 15 14 U 14 
14 U 14 15 U 15 15 u 15 14 U 14 
14 U 14 15 U 15 15 u 15 14 U 14 
14 U 14 I5 U 15 15 U I5 14 U 14 
14 U 14 15 U 15 15 u 15 14 U 14 
14 U 14 23 15 15 U 15 14 U 14 

I 14 I U I  14 I 9.8 i J i  15 i 15 i U i  15 I 14 i U i  14 i 

Attachment 1. 120-F-1 Verification Sampling Results. 
I I I 

\ Idrin 
Upha-BHC 
ilpha-Chlordane 
ieta-BHC 
Ielta-BHC 
)ichlorodiphenyldlclloroethane 
fichlorodipheiiyldichloroethylene 
)ichlorodiphenyltrichloroethane 
heldnn 
Indosulfan I 
I~idosulfai~ 11 
:ndosulfan sulfate 
.iidrin 
a d n n  al dehpde 
n d n n  ketone 
hnima-BHC (Lindane) 
amina-Chlordane 
Ieptachlor 
Ieptachlor epoxide 
Aethoxychlor 

-~ 

oxaphene 

Constituent 

Pestieicies 
1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1.4 U 1 4  

1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD 1 5  I 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 8  JD 1 5  1 5  UD 1 5  1 4  u I 4  
1 4  UD 1 4  1 7  JD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD I 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 8  JD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  

1 4  UD I 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 . 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD- 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  
1 4  UD 1 4  1 5  UD I 5  1 5  UD 1 5  1 4  u 1 4  
14 UD 14 15 UD 15 15 UD I5 14 U 14 

1 4  UD - 1 4  1 5  UD 1 5  1 5  UD 1 5  1 4  u 1 4  

1 4  UD 1 4  1 5  UD I 5  l? UD 1 5  1 4  u 1 4  

Scrnivolatilc Organic Analytes 

516341 J 16342 
Sar~lple Location SE-30 
Sample Date 12/17/07 

,2,4-Trichlorobei1zene 350 U 350 360 U ’ 360 370 I U 370 340 
,2-D1chlorobenzene 350 U 350 360 U 360 370 I U 370 340 
,3-Dichlorobenzene 350 U 350 360 U 360 370 I U 370 340 
,4-Dichlorobenzene 350 U 350 360 U 360 370 I U 370 340 
,4,5-’rr1cliloropl1enol 870 U 870 910 U 910 920 I U 920 850 
, ~ , ~ - T ~ I c I I ~ o ~ o ~ I I ~ I ~ o ~  350 U 350 360 U 360 370 U 370 340 
,4-DicIilorophenol 350 U 350 360 U 360 370 U 370 340 
,4-D11~ictIiylphenol 350 U 350 360 U 360 370 U 370 I 340 
,4-Dini trophenol 870 U 870 910 U 910 920 U 920 I 850 

,6-D1n1trotoluene 350 U 350 360 U 360 370 U 370 340 
-Cl~IoronapI~tl~aleiie 350 U 350 360 U 360 370 U 370 340 
-Chlorophenol 350 U 350 360 U 360 370 U 370 340 
-Methyli~apl~tlialene 350 U 350 360 U 360 370 U 370 340 
-Methylphenol (cresol, 0-) 350 u 350 360 U 360 370 U 370 340 

-NI trophenol 350 u 350 360 U 360 370 U 370 340 

,4-Dlnitrotoluene 350 U 350 360 U 360 370 U 370 350 

~ 

-Nitioaniline 870 U 870 910 U 910 920 U 920 850 

I I 

p g k g  I Q I PQL I p g k g  I Q I PQL 1 pgkg I Q I PQL 
Polvclilorinated Binlienvls 

U 340 
U 340 
U 340 
U 340 
U 850 
U 340 
U 340 
U 340 
U 850 

U 340 
U 340 
U 340 
U 340 
U 340 

U 340 

U 350 

U 850 

J16DT7 
Sample Location NW‘-1 

Sample Date 3/18/07 

ug/kg I Q I PQL 

Attacliii iciit I Sheet No. 1 I of 18 
Originator H. M. Sulloway Date 04/03/08 

Checked L. D Habel Date 04/03/08 
Calc. No 0100F-CA-V0350 Rev. No. 0 
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516340 
Sample Location SE-8 
Saniple Date 12/17/07 

pgkg I Q I PQL 

Constituent 

Rev. 0 

516341 J 16342 J16DT7 
Snniple Location SE-9 Sample Location SE-IO Sample Location NW-1 
Sample Date 12/17/07 Sample Date 12/17/07 Sample Date 3/18/07 

pglkg 1 Q I PQL pg /kg I Q I PQL pg/kg I Q I PQL 

Attachment 1. 120-F-1 Verification Sampling Results. 

Seniivola tile Organic Analytes (continued) 
3,3'-Dichlorobe1izidiiie 350 U 350 360 U 360 370 U 370 340 U 340 
4-Methylphenol (p-cresol) 350 U 350 360 U 360 370 U 370 340 U 340 
3-Nitroaniline 870 U 870 910 U 910 920 U 920 850 U 850 
4,6-Dini tro-2-methylphenol 870 870 910 U 910 920 U 850 U 850 
4-Bromophenyl-phenyletlier 350 U 350 360 U 360 370 U 370 340 U 340 
4-Chloro-3-methylphenol 350 U 350 360 U 360 370 U 370 340 U 340 
4-Chloroaniline 350 u 350 360 U 360 370 U 370 340 U 340 
4-Cliloroplien)tl-plienylether 350 U 350 360 U 360 370 U 370 340 U 340 
4-Nitroaniline 870 U 870 910 U 910 920 U 920 850 U 850 
4-Ni trophenol 870 U 870 910 U 910 920 U 920 850 U 850 
Acenaplithene 350 U 350 360 U 360 370 U 370 340 U 340 
Acenaphthylene 350 U 350 360 U 360 370 U 370 340 U 340 
Aiitliracene 350 U 350 360 U 360 370 U 370 340 U 340 
Beiizo(a)antliracene 350 U 350 360 U 360 370 U 370 340 U 340 
Benzo(a)pyrene 350 U 350 360 U 360 370 U 370 340 U 340 
Benzo(b)fluorantheiic 350 U 350 360 U 360 370 U 370 340 U 340 
Beiizo(g,li,i)perylene 350 U 350 360 U 360 370 U 370 340 U 340 
Beiizo(k)fluoranthene 350 U 350 360 U 360 370 U 370 340 U 340 
Bis(2-chloro-I-methylethyl)ether 350 U 350 360 U 360 370 U 370 340 U 340 
Bis(2-chloroethoxy)methane 350 U 350 360 U 360 370 U 370 340 U 340 
Bis(2-cliloroethyl) ether 350 U 350 360 U 360 370 U 370 340 U 340 
Bis(2-ethylhexyl) phthalate 200 J 350 27 J 360 25 J 370 25 JB 350 
Butylbenzyl plitlialate 350 U 350 360 U 360 370 U 370 340 U 340 
Carbazole 350 U 350 360 U 360 370 U 370 340 U 340 
Clirysene 350 U 350 360 U 360 370 U 370 340 U 340 
D ibenz( a,h)anthracene 350 U 350 360 U 360 370 U 370 340 U 340 
Dibenzofuraii 350 U 350 360 U 360 370 U 370 340 U 340 
Diethylplithalate 350 U 350 360 U 360 370 U 370 340 U 340 
Dinietliylplitlialate 350 U 350 360 U 360 370 U 370 340 U 340 
Di-n-butylphthalate 350 U 350 360 U 360 370 U 370 340 U 340 
Di-n-octylphtlialate 350 U 350 360 U 360 370 U 370 340 U 340 
Fluoranthene 350 U 350 360 U 360 370 U 370 340 U 340 
Fluorene 350 U 350 360 U 360 370 U 370 340 U 340 
Hexachlorobenzene 350 U 350 360 U 360 370 U 370 340 U 340 
Hexaclilorobutad~e~ie 350 U 350 360 U 360 370 U 370 340 U 340 
Mexaclilorocyclopen tadiene 350 U 350 360 U 360 370 U 370 340 U 340 
I-Iexacliloroethane 350 U 350 360 U 360 370 U 370 340 U 340 
liideIio( 1,2,3-cd)pyrenc 350 U 350 360 U 360 370 U 370 340 U 340 
Isophorone 350 U 350 360 U 360 370 U 370 340 U 340 
Naplithalene 350 U 350 360 U 360 370 U 370 340 U 340 
Nitrobenzene 350 U 350 360 U 360 370 U 370 340 U 340 
N-Nitroso-di-n-dipropylaniiiie 350 U 350 360 U 360 370 U 370 340 U 340 
N-N~trosodiplienylam~iie 350 U 350 360 U 360 370 U 370 340 U 340 

Phenanthrene 350 U 350 360 U 360 370 U 370 340 U 340 
Phenol 350 U 350 360 U 360 370 U 370 340 U 340 
P yrene 350 U 350 360 U 360 370 U 370 340 U 340 

Atlachinerit 1 Sheet No 12 OF I S  

_____.__ ~ - - -  - - - ~  
--______________-- ----- 

- - _ _ ~ - - ~ - -  

----------- 

Pe~itachloroplienol S70 U 870 910 u 910 920 U 920 850 U 850 
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J16DT8 
Sample Location N\V-2 

Saniple Date 3/18/07 

Rev. 0 

J 1 GDT9 JIGDVO J16DV1 
Sample Location NIV-3 Sample Location NW-4 Saiiiple Location N\V-5 

Sample Date 3/18/07 Sample Date 3/18/07 Sample Date 3/18/07 

Attachment 1 .  120-F-1 Verification Samnling Results. 

pg/kg I Q I I’QL I pglkg I Q I PQL I ,ug/l<g I Q PQL I pg /kg I Q l  PQL 
Polychlorinated Biplicnyls 

Arocloi -1 01 6 14 U 14 14 U 14 13 U 13 14 U 14 
13 14 U 14 14 U 14 U 13 Aroclor-122 1 14 U 14 

Aroclor-1232 14 U 14 14 U 14 13 u 13 14 U 14 
Aroclor-I 242 14 U 14 14 U 14 13 u 13 14 U 14 

14 U 14 14 U 14 13 U 13 14 U 14 Aroclor-1248 
Aroclor-1254 14 U 14 14 U 14 13 u 13 14 U 14 
Aroclor-I260 14 U 14 14 U 14 13 u 13 14 U 14 

Aldrin 1 4  u 1 4  1 4  u 1 4  

‘ 

~ - ~ - -  ~ - ~ - _ _ _ -  

Pesticides 
--- --- 1 4  u 1 4  1 4  u 1 4  

Alpha-Chlordane 1 6  J 1 4  1 4  U 1 4  1 3  U 1 3  1 4  u 1 4  
Beta-BHC _____________ 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  u 1 4  

- - ~  

Delta-BI-IC 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  u 1 4  
1 4  u 1 4  1 4  u I 4  1 3  u 1 3  1 4  u 1 4  - - - ~ - ~ ~ - ~ -  

Constituent 

Diclilorodiphenyldichloroethylene 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Dichlorodiphenyltrichloroetiiane 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Dieldrin 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Endosulfan I 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Endosulfan I1 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Endosulfan sulfate 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Endrin 1 4  u I 4  1 4  u 1 4  1 3  u 1 3  1 4  
Endrin aldehyde 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Endrin ketone 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Gainma-BHC (Lindane) 1 4  U 1 4  1 4  U 1 4  1 3  IJ 1 3  1 4  
gamma-Chlordane 1 8  J 1 4  1 4  U 1 4  1 3  U 1 3  1 4  
Heptachlor 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
I Ieptachlor epoxide 1 4  u 1 4  1 4  u 1 4  1 3  u 1 3  1 4  
Methoxychlor 1 4  u 1 4  , 1 4  u 1 4  1 3  u 1 3  1 4  

- -~ - - -~~ - -  

Toxaphene 14 U 14 1 14 U 14 13 u 13 14 
Seniivolatile Organic Analytes 

u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
u 1 4  
U 14 

1,2,4-7 richlorobeiizeiie 
1,2-Dichlorobenzene 
I ,3-Dichlorobenzene 
1,4-Diclilorobeiizene 
2,4,5-Trichloroplieiiol 
2,4,G-Trichloroplieiiol 
2,4-DicRlorophetio1 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Diiiitrotoluene 
2,6-Dinitrotoluenc 
2-Chloroiiaplitlialeiie 
2-Chlorophenol 
2-Methylnaph tlialene 
2-Methylphenol (cresol 0-) 

2-Nitroanilinc 
2-Nitrophenol 

Remaining Sites Verficatiorz Package for the 120-F-1 Glass Dump Waste Site 

350 U 350 340 U 340 340 U I 340 350 U 350 
350 U 350 340 U 340 340 U 340 350 U 350 
350 U 350 340 U 340 340 U 340 350 U 350 
350 U 350 340 U 340 340 U 340 350 U 350 
880 U 880 850 U 850 840 U 840 880 U 880 
350 U 350 340 U 340 340 U 340 350 U 350 
350 U 350 340 U 340 340 U 340 350 U 350 
350 U 350 340 U 340 3 4 0  ~ U -340 -350 Up 350 
880 U 880 850 U 850 840 U 840 880 U 880 
350 U 350 340 U 340 340 U 340 350 U 350 
350 U , 350 340 U 340 340 U 340 350 U 350 
350 U 1 350 340 U 340 340 IJ 340 350 U 350 
350 U 350 340 U 340 340 U 340 350 U 350 
350 U 350 340 U 340 340 U 340 350 U 350 
350 U 350 340 U 340 340 U 340 350 U 350 
880 U 880 850 U 850 840 U 840 880 U 880 
350 U 350 340 I U 340 340 IJ 340 350 U 350 

C-3 1 
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.I 16DV2 
Sample Location NW-6 

Sample Date 3/18/07 

Attachment 1. 120-F-1 Verification Ssninling Results. 

J16DV3 J 16DV4 
Sample Location NW-7 Sample Location NW-8 

Sample Date 3/18/07 Sample Date 3/18/07 Constituent 

Rev. 0 

J16DV5 
Sample Location NW-9 

Sample Date 3/18/07 

Attachmetit I Sheer No. 15 of 1 5 
Originator 1-1. M. Stilloway Date 04/03/08 

L. D. l-label Datc 04/03/05 Chccked 
Caic. No. 01 00F-CA-VO350 Rev. No. 0 
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J16DV2 
Sanipie Location NW-6 

Sample Date 3/18/07 

Rev. 0 

J16DV3 J 16DV4 J16DV5 

Sample Date 3/18/07 Sample Date 3/18/07 Seniple Date 3/18/07 
Saiiiple Location NW-7 Sample Location N\V-8 Sample Location NW-9 

Attachment 1 .  120-F-1 Verification Sampling Results. 
I 

Constituent 

I 

pg/kg I Q l  PQL I pg/kg I Q I PQL I PF: /kg 1 Q I PQL I pglkg I Q 1 PQL 
Semivolatile Oroanic Analvtes (continued) 

Attachment I Sheet No. 16 of IS 
Originator I-!. M. Sullowny Date 04/03/05 

Checked L. D. I-label Date 04/03/0S 
Calc No. 0100F-CA-V0350 Rev. No. 0 
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J16DV7 
Duplicate of J16DV6 
Saniple Date 3/18/07 

Attachment 1. 120-F-1 Verification Sampling Results. , 

J 16DV6 53 6DT6 
Saniple Location IVW-10 Equip Blank 

Sa~iiple Date 3/18/07 Sample Date 3/18/07 
Constituent 

I pg/kg I Q I PQL I pglkg I Q I PQL I pg/kg I Q I YQL 
Polvchlorinated Rinhenvls 

i Pesticides 

A ttacli nieiit 1 Sheet No. 17 of I8 
Originator tl. M. Suiloway Date 04/03/08 

Clicckcd L. D. I-label Date 04/03/0S 
Calc No 0100F-CA-VOX0 Rev No 0 
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Rev. 0 
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J16DV7 
Duplicate of J16DV6 
Sample Date 3/18/07 

Attachment 1 .  120-F-1 Verification Samding Results. 

J16DT6 

Saniple Date 3/18/07 

J16DV6 

Sample Date 3/18/07 
Sample Location NW-IO Equip Blank 

Constituent 

Sheet No, I8 of 18 Attachinciit 1 
Originator H. M. Sulloway Date 04/03/0S 

Checked L D I-Iabel Datc 04/03/08 
Calc. No. 01 00F-CA-V0350 Rev. No. 0 
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Rev. Sheet N urn bers Originator 

Acrobat 8.0 

Checker Reviewer 1 Approval Date 
I 

Project Title: 100-F Area Field Remediation JobNo. 14655 

Area: 100-F 

Discipline: Environmental *Calculation No: 01 00F-CA-V0355 ' 

Subject: 120-F-1 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation 

Computer Program: Excel Program No: Excel 2003 

The attached calculations have been generated to document compliance with established cleanup levels. These calculations 
should be used in conjunction with other relevant documents in the administrative record. 

Committed Calculation JZ Preliminary r Superseded r Voided r 

1 Entire calculation revised for simplicity. Changes are as follows: 1. Sheet 2, line 26 and 27, the term 
'statistical' replaced with the term maximum as value was not obtained from a statistical calculation, 2. 
sheet 3, line 5, column heading term "Maximum" changed to "Statistical or Maximum Result", 3. sheet 3, 
line 13, added fluoride to hazard quotient calculation, and 4. sheet 3, line 19, value of 4,4'-DDT changed 
from 0.001 7 to 0.0021. 

WCH-DE-018 (05/08/2007) *Obtain Calc. No. from Document Control and Form from lntranet 

Rev. 0 

Reinnitzing Sites Verijiicatiorz Package for the 120-F-1 Class Duiny Waste Site c-37 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 

’ 14 

PURPOSE: 

Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess 
cancer) risk for the 120-F- 1 glass dump waste site. In accordance with the remedial action goals 
(RAGS) in the remedial design reporthemedial action work plan (RDRRAWP) (DOE-RL 2005), the 
following criteria must be met: 

1) An HQ of 4 . 0  for all individual noncarcinogens 
2) A cumulative HQ of <1 .O for noncarcinogens 
3) An excess cancer risk of <1 x 
4) A cumulative excess cancer risk of <I x 

for individual carcinogens 
for carcinogens. 

15 
16 1) 
17 
18 
19 

21 
22 
23 
24 3) 

‘ 25 
26 4) 
27 
28 
29 5) 
30 
31 
32 

20 2) 

Capron, J. M., 2008, Revised 120-F-1 Verification Sampling, CCN 138678, email to R. Lobos 
(EPA) and C. Smith (DOE), dated February 14,2008, Washington Closure Hanford, Inc., Richland, 
Washington. 

DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the 100 Areas, 
DOERL-96-17, Rev. 5 ,  U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

WAC 173-340, “Model Toxics Control Act - Cleanup,” Washington Administrative Code, 1996. 

WCH, 2007, Work Instruction for Verification Samplirzg of the 120-F-1 Glass Dump Waste Site, 
Work Instruction No. 01 00F-WI-G0069, Washington Closure Hanford, Inc., Richland, Washington. 

WCH, 2008,120-F-1 Cleanup Verificntioiz 95% UCL Calculation, Calc. No. 0100F-CA-V0345, 
Washington Closure Hanford, Inc., Richland, Washington. 

33 SOLUTION: 
,: 34 

35 1) 
36 
37 
38 

40 
39 2) 

41 3) 
42 
43 
44 

46 
47 

45 4) 

Generate an HQ for each noncarcinogenic constituent detected above background or required 
detection limib‘practical quantitation limit and compare it to the individual HQ of <I .O (DOE-RL 
2005). 

Sum the HQs and compare this value to the cumulative HQ of ~ 1 . 0 .  

Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
<1 x (DOE-RL 2005). 

Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 

Remaining Sites Verification Package for the 120-F-I Glass Dump Waste Site c-3 8 
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Originator: H. M. Sulloway ) Date: I 05/06/08 I Calc. No.: 1 0100F-CA-VO353 

120-F- 1 Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation 
Project: 100-F Area Field Remediation I Job No: I 14655 I Checked: I L. D. Habel 
Subject: 

Rev. 0 

Rev.: I 1 
Date: I 05/06/08 

Sheet No. 2 of 3 

1 
2 
3 
4. 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
1 4. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

The 120-F-1 waste site was divided into two sampling areas (northwest and southwest excavations) for 
verification sampling (WCH 2007). The original area of the northwest excavation was expanded after 
the original sampling showed additional soil removal would be required. The sample design for the 
northwest area was updated and approved by the regulators (Capron 2008). The maximum values from 
the combined results of the two sampling areas were used in developing the HQ and risk calculations. 
Of the noilradionuclide contaminants of potential concern (COPCs), mercury and selenium required the 
HQ and risk calculations because they were quantified above background. Boron, molybdenum, and 
hexavalent chromium values require HQ and risk calculations because these anal ytes were detected and 
a Washington State or Hanford Site background value is not available. Aroclor- 1254, Aroclor-1260, 
and multiple organic COPCs (as listed in Table 1) are included because they were detected by laboratory 
analysis and cannot be attributed to natural occunence. All other site nonradionuclide COCs were not 
detected or were quantified below background levels. 

An example of the HQ and risk calculations is presented below: 

For example, the statistical value for boron is 4.6 mgkg, divided by the noncarcinogenic RAG value 
of 16,000 mgkg (boron is identified as a noncarcinogen in WAC 173-340-740[3]), is 2.9 x 
Comparing this value to the requirement of <1 .O, this criteria is met. 

After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
obtained by summing the individual values. The sum of the HQ values (shown in Table 1) is 
4.2 x Comparing this value to the requirement of d . 0 ,  this criteria is met. 

I To calculate the excess cancer risk, the maximum value is divided by the carcinogenic RAG value, 
then multiplied by 1 x 
1.8 m g k g ,  divided by 2.1 mgkg, and multiplied as indicated, is 8.6 x 
and all other individual values to the requirement of <1 x 

For example, the maximum value for hexavalent chromium is 
Comparing this value 

this criteria is met. 

After these calculations are completed for the carcinogenic anal ytes, the cumulative excess cancer 
risk can be obtained by summing the individual values. The sum of the excess cancer risk values is 
1.1 x Comparing this value to the requirement of <1 x this criterion is met. 

RESULTS: 

1) List individual noncarcinogens and corresponding HQs >1 .O: None 
2) List the cumulative noncarcinogenic HQ >1.0: None 
3) List individual carcinogens and corresponding excess cancer risk >1 x lov6: None 
4) List the cumulative excess cancer risk for carcinogens >1 x lo-’: None. 

Table 1 shows the results of the calculations. 
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Table 1. Hazard Quotient and Excess Cancer Risk Results for the 120-F-1 Waste Site. 

Notes: 
= From WCH (ZOOS). 
= Value obtained from the RDR/RAWP (DOE-RL 2005) OF Washirigrotz Adniinisrrarive Code (WAC) 173-340-740(3), Method B, 1996, 

unless otherwise noted. 
= Value for the carcinogen RAG calculated based on the inhalation exposure pathway WAC 173-340-750(3), 1996. 

" Individtial carcinogenic risk calculated using the required detection limit. Contribution to cumulative carcinogenic risk calculated based on 
the remedial action goal instead of the required detection limit, per WAC 173-340-740(3), Method B, 1996. 
-- =not applicable 
RAG = remedial action goal 

This calculation demonstrates that the 120-F- 1 waste site meets the requirements for the hazard 
quotients and carcinogenic (excess cancer) risk as identified in the RDR/RAWP (DOE-RL 2005). 
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This appendix summarizes the updated sampling design used and associated statistical 
assumptions for verification sampling of the northwest excavation of 120-F-1 site, as well as 
general guidelines to be used for conducting post-sampling data analysis. Sampling plan 
components presented here include how many sampling locations to choose and where, within 
the sampling area, to collect those samples. Requirements for collecting and analyzing the 
samples are provided in (WCH 200’7). 

The primary purpose of sampling at this site is to compare a site mean value with a fixed 
threshold. The decision rule for demonstrating compliance with the cleanup criteria requires 
comparison of the true population mean, as estimated by the 95% upper confidence limit on the 
sample mean, with the cleanup level (DOE-RL 2005). The working hypothesis (or “null” 
hypothesis) is that the mean value at the site is equal to or exceeds the action threshold (the site 
is “dirty”). The alternative hypothesis is that the mean value is less than the threshold. Visual 
Sample Plan’ (VSP) calculates the number of samples required to reject the null hypothesis in 
favor of the alternative one, given a selected sampling approach and inputs to the associated 
equation. 

A nonparametric, systematic sampling approach with a random start was used to determine the 
number of samples and to specify sampling locations. A nonparametric formula was selected 
because the site conceptual model and analogous information (i.e., data from similar sites) 
indicate that typical parametric assumptions may not be true. 

Both parametric and nonparametric equations rely on assumptions about the population. 
Typically, however, nonparametric equations require fewer assumptions and allow for more 
uncertainty about the statistical distribution of values at the site. Alternatively, if the parametric 
assumptions are valid, the required number of samples is usually less than if a nonparametric 
equation was used. 

The Washington State Department of Ecology publication Guidance OM. Sampling and Data 
Analysis Methods (Ecology 1995) recommends that systematic sampling with sample locations 
distributed over the entire study area be used. Therefore, a systematic grid sampling design with 
a random start was selected for use in VSP. Locating the sample points over a systematic grid 
with a random start ensures spatial coverage of the site. Statistical analyses of systematically 
collected data are valid if a random start to the grid is used. One disadvantage of systematically 

Visual Sample PIan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov. 
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collected samples is that spatial variability or patterns may not be discovered if the grid spacing 
is large relative to the spatial patterns. 

S 

The equation used to calculate the number of samples is based on a Sign test (see Gilbert et al. 
2001 for discussion). For this site, the null hypothesis is rejected in favor of the alternative, if 
the mean is sufficiently smaller than the threshold. The number of samples to collect is 
calculated such that, if the inputs to the equation are true, the calculated number of samples will 

e null hypothesis to be rejected. 

The formula used to calculate the number of samples is as follows: 

where: 

= 
= the number of samples 
= 
= 
= 
= 
= 

the cumulative standard normal distribution on (-,z) (see Gilbert et al. 2001 for details) 

the estimated standard deviation of the measured values including analytical error 
the width of the gray region 
the acceptable probability of incorrectly concluding the site mean is less than the threshold 
the acceptable probability of incorrectly concluding the site mean exceeds the threshold 
the value of the standard normal distribution such that the proportion of the distribution less 
than is 1 -a 
the value of the standard normal distribution such that the proportion of the distribution less 
than Z;-p is I -P. 

= 

NOTE: The Multi-Agency Radiation Survey and Site Investigation Manual ~ M A R S S I ~ )  
(EPA et al. 2000) suggests that the number of samples should be increased by at least 20% to account for 
missing or unusable data and uncertainty in the calculated value of n. VSP allows a user-supplied percent 
overage as discussed in MARSSIM (EPA et al. 2000, p. 5-33). 

The values of these inputs that result in the calculated number of sampling locations are 
summarized in Table C-1. 
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5% 
20% 

False rejection rate specified in the DQO summary report (BHI 2003). 
False acceptance rate specified in the DQO summary report (BHI 2003). 

ser S. 

MARSSIM overage 

I s  I 0.25 I Assumed standard deviation. 

This value is automatically calculated by VSP based on the user-defined 
0*841621 value of p. 

20% User-defined sample increase factor. 

l a  I 0.45 I User defined conservative value. 

Primary objective of design 
Type of sampling design 
Sample placement (location) in the field 
Working (null) hypothesis 
Formula for calculating number of sampling 
locations 
Calculated total number of samples 
Specified sampling areaa 
Size of gridlarea of grid cellb 
Grid pattem 

Compare a site mean to a fixed threshold 
Nonparametric 
Systematic with a random start location 
The mean value at the site exceeds the threshold 
Sign test - MARSSIM version 

10 per sampling area 
322.3 m2 (3468.8 ft2) 
6.1 m (20.0 ft)/32.2 m2 (346.9 ft2) 
Triangular 

1 Zl-cr 
This value is automatically calculated by VSP based on the user-defined 
value of a. 1 1.64485 1 

In order to use VSP to calculate the appropriate number of samples, E ,  to collect for estimating 
the mean, it is necessary to have some estimate of the sample standard deviation. In general, 
estimates made from samples tend to more closely approximate the true population mean as the 
number of samples increases. Appropriate statistical parameters (i.e. , standard deviation within 
the population) for the post-remediation residual contaminant concentration levels at the 120-F- 1 
waste site are unknown. For the purpose of the development of the statistical sampling design, a 
generic action limit of 1.0 can be assumed (where 0.5 would be 50% of the action limit). The 
standard deviation for each residual contaminant population was then conservatively assumed to 
be less than 25% of the corresponding decision threshold for the population. Using this standard 
deviation value along with a conservative “gray region” (45% or 0.45) in VSP, the estimated 
number of verification samples to collect is calculated. These assumptions will be verified in the 
data quality assessment using verification sampling data from the resulting data set. 

Table D-2 summarizes the sampling design that was developed. Table D-3 lists sampling 
location coordinates. Figure D-1 shows sampling locations in the field. 
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14-72 10.0 
1472 17.4 
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1 Systematic 
2 Systematic 
3 Svstematic 

I 5 8 1 04 1.3 

5 8 1 045.6 
581051.5 
581038.1 
58 1044.0 
58 1049.9 

I 58 1033.8 

14721 1.3 5 Systematic 
1472 1 2.7 6 Systematic 
147221.8 7 Systematic 
147220.2 8 Systematic 
14721 8.6 9 Systematic 

I 58 1039.7 

erification es. 
'u Coord I e 

14721 5.9 I 4 I Systematic 
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Figure D-1. Map of 120-F-1 Northwest Excavation Verification Sample Locations. 

I 
581 wo 581035 581'040 581045 581050 

- 
581 055 

Figure D-2 is a performance goal diagram, described in the U.S. Environmental Protection 
Agency's QNG-4 guidance (EPA 2000b). This figure shows the probability of concluding that 
the sample area is dirty on the vertical axis versus a range of possible unit true median (mean) 
values (where 0.5 would be 50% of the action limit for a specific contaminant of concern) for the 
site on the horizontal axis. These graphs contain all of the inputs to the number of samples 
equation and pictorially represent the calculations. 

The solid vertical line to the right of the gray region is shown at the threshold (unit action limit) 
on the horizontal axis. The width of the gray shaded area is equal to A; the upper horizontal 
dashed line is positioned at 1-a on the vertical axis; and the lower horizontal dashed line is 
positioned at p on the vertical axis. The short vertical line in the gray region to the left of the 
action level is positioned at one standard deviation below the threshold. The shape of the curve 
corresponds to the estimates of variability. The calculated number of samples results in the 
curve that passes through the lower bound of A at p and the upper bound of A at 1-a. 
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llnleractive Granh . Draa U n a l  True Mean or Median 

Statistical Assumptions 

The assumptions associated with the formulae for computing the number of samples are as 
follows: 

1. The computed Sign test statistic is normally distributed. 
2. The variance estimate, S2, is reasonable and representative of the population being sampled. 
3. The population values are not spatially or temporally correlated. 
4. The sampling locations will be selected probabilistically. 

The first three assumptions will be assessed in a post-data collection analysis. The last 
assumption is valid because the gridded sample locations were selected based on a random start. 
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The sensitivity of the calculation of number of samples was explored b I varying S, lower bound 
of the gray region (LBGR), p and a and examining the resulting changes in the number of 
samples. Table D-4 shows the results of this analysis. 

ensi tiv alysis. 

I Number of Samples 

LBGR = lower bound of the gray region 

eco 

Post-data collection activities generally follow those outlined in the U.S. Environmental 
Protection Agency’s Cuidai3ce for Data Quality Assessment (EPA 2000a). The data analysts 
will become familiar with the context of the problem and goals for data collection and 
assessment. The data will be verified and validated before being subjected to statistical or other 
analyses. Graphical and analytical tools will be used to verify, to the extent possible, the 
assumptions of any statistical analyses that are performed as well as to achieve a general 
understanding of the data. The data will be assessed to determine if they are adequate in both 
quality and quantity to support the primary objective of sampling. 

Because the primary objective for sampling for this site is to compare the site mean values with 
threshold values, the data will be assessed in this context. Assuming the data are adequate, 
statistical tests will be done, as necessary, to perform a comparison between the data and the 
thresholdts) of interest. Results of the exploratory and quantitative assessments of the data will 
be reported, along with conclusions that may be supported by them. 
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A data quality assessment (DQA) was performed to compare the verification sampling approach 
and resulting analytical data with the sampling and data requirements specified in the site- 
specific sample design (DOE-RL 2005~1, WHC 2007, WCH 2008a). This DQA was performed 
in accordance with site specific data quality objectives found in the SAP (DOE-RL 2005b). 

A review of the sample design (WCH 2007, WCH 2008a), the field logbook (WCH 2008b), and 
applicable analytical data packages has been performed as part of this DQA. All samples were 
collected per the sample design. In addition, ion chromatography (IC) anions, sulfides, cyanide, 
and pH analyses were performed on the verification samples collected at the 120-F-1 waste site. 
These constiuents are not contaminants of concern (COCs) for the 120-F-1 waste site. This DQA 
limited the data review for the 120-F-1 verification sampling to the data required per the sample 
design. 

To ensure quality data, the SAP data assurance requirements and the data validation procedures 
for chemical analysis (BHI 2000) are used as appropriate. This review involves evaluation of the 
data to determine if they are of the right type, quality, and quantity to support the intended use 
(i.e., closeout decisions). The DQA completes the data life cycle (Le., planning, implementation, 
and assessment) that was initiated by the data quality objectives process (EPA 2000). 

The closeout sampling approach for the 120-F-1 Glass Dump waste site included a sample 
design with multiple subunit areas. Verification sample data collected at the 120-F-1 waste site 
were provided by the laboratories in four sample delivery groups (SDGs). For the 120-F-1 
southeastern dump site, verification sample data was provided in SDG K1066, SDG K106’7, and 
SDG K1134. SDG K1066 was submitted for third-party validation. For the 120-F-1 
northwestern dump site, verification sample data was provided in SDG 
deficiencies were found in the in the DQA review of the analytical data set. Minor deficiencies 
found in the analytical data set are discussed below. 

1155. No major 

This SDG comprises six verification samples (J 16337-J 16342) collected from the southeastern 
dump site. These samples were analyzed for inductively coupled plasma (ICP) metals, mercury, 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated b phenyls (PCBs), and 
total petroleum hydrocarbon (TPH). Anions, sulfides, cyanide, and pH analyses were also 
performed for these samples; however, these constituents are outside the scope of the sample 
design and are not included in this DQA review. In addition, one equipment blank (J16354) was 
collected and analyzed for ICP metals and mercury. SDG K1066 was submitted for formal 
third-party validation. No major deficiencies were found in SDG K1066. No major deficiencies 
were found in SDG K1066. Minor deficiencies are as follows: 

In the SVOC analysis, the common laboratory contaminants bis(2-ethylhexy1)phthalate are 
detected in the method blank (MB). Third party validation raised the reported values for 
bis(2-ethylhexy1)phthalate for all samples to the required quantitation limit of 660 1-1 g k g  and 

Remaining Sites Verification Package for the 120-F-I Glass Dump Waste Site -1 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

qualified them as undetected and flagged “U”. The data are useable for decision-making 
purposes. 

In the SVOC analysis, the matrix spike (MS) and matrix spike duplicate (MSD) recoveries are 
below the acceptance criteria for 2,2’-oxybis( 1 -chloropropane), at 49% and 45%, respectively. 
The laboratory control sample (LCS) recovery was outside QC limits for 2,4-dinitrophenol 
(28%), 4,6-dinitro-2-methylphenol(47%), and pentachlorophenol (48%). All results for analytes 
with low MS or LCS recoveries were qualified as estimates and flagged “J” by third party 
validation. Estimated data are useable for decision making purposes. 

The relative percent difference (RPD) for 2,4-dinitrophenol(56%) is greater than 30%. The 
results for 2,4-dinitrophenol in all samples were qualified as estimates and flagged “J” by third 
party validation. Estimated data are useable for decision making purposes. 

The MS and MSD samples (516337 MS and MSD) for the pesticide and PCB analyses in SDG 
K1066 were prepared in separate preparation batches. As a result, all pesticide and PCB results 
for samples J 16338-J 16342 were qualified by third-party validation as estimated with “J” flags. 
Estimated, or “J”-flagged, data are acceptable for decision making purposes. 

All of the toxaphene data in SDG K1066 was qualified by third-party validation as estimated 
with “J” flags, due to lack of a MS, MSD, or LCS analysis for the analyte. Estimated, or 
“J” flagged, data are acceptable for decision making purposes. 

In the ICP metals analysis, the calcium, sodium, and zinc results for sam 
equipment blank) are of similar magnitude as the method blank results. These results are 
qualified by third party validation as undetected estimates with “UJ” flags, due to method blank 
contamination. The data are useable for decision-making purposes. 

Also in the ICP metals analysis, the MS recoveries for three ICP metals (aluminum, iron, and 
silicon) are out of acceptance criteria. For these analytes, the spiking concentration is 
insignificant compared to the native concentration in the sample from which the MS was 
prepared. Therefore, the deficiency in the MS result is a reflection of the analytical variability of 
the native concentration rather than a measure of the recovery from the sample. To confirm 

ation, post digestion spikes (PDSs) and serial dilutions were prepared for all three analytes 
with acceptable results. The data are useable for decision making purposes. 

Also in the ICP metals analysis, the laboratory duplicate RPD for boron is above the acceptance 
criteria at 98.7%. Elevated RPDs in environmental soil samples are generally attributed to 
heterogeneities in the sample matrix and not to deficiencies in the laboratory procedures. The 
data are useable for decision making purposes. 

7 

This SDG comprises five verification samples (J 16337-J 16342) collected from the southeastern 
dump site. A field duplicate pair (J16333/516334) is included in this SDG. These samples were 
analyzed for ICP metals, mercury, SVOCs, pesticides, PCBs, and TPW. Anions, sulfides, 
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cyanide, and pH analyses were also performed for these samples; however, these constituents are 
outside the scope of the sample design and are not included in this DQA review. No major 
deficiencies were found in SDG K1067. Minor deficiencies are as follows: 

In the ICP metals analysis, the MS recoveries for three ICP metals (aluminum, iron, and silicon) 
are out of acceptance criteria. For these analytes, the spiking concentration is insignificant 
compared to the native concentration in the sample from which the MS was prepared. Therefore, 
the deficiency in the MS result is a reflection of the analytical variability of the native 
concentration rather than a measure of the recovery from the sample. To confirm quantitation, 
PDSs and serial dilutions were prepared for all three analytes with acceptable results. The data 
are useable for decision making purposes. 

Also in the ICP metals analysis, the laboratory duplicate RPD for boron is above the acceptance 
criteria at 90.9%. Elevated RPDs in environmental soil samples are generally attributed to 
heterogeneities in the sample matrix and not to deficiencies in the labora ory procedures. The 
data are useable for decision making purposes. 

All of the toxaphene data in SDG K1067 is considered estimated due to lack of a MS, MSD, or 
LCS analysis for the analyte. Estimated data are acceptable for decision making purposes. 

In the SVOC analysis, 3 of 128 MS recoveries are outside the acceptance criteria. The MSD 
recoveries are below the acceptance criteria for 2,2’-oxybis( 1 -chloropropane) and 4,6-dinitro-2- 
methylphenol, at 45% and 37% respectively. The MS recovery was below QC limits for 
pentachlorophenol (29%). All results for analytes with low MS recoveries are considered 
estimated. Estimated data are useable for decision making purposes. 

This SDG comprises eleven verification samples (J 16B36-J 16B46) collected from the 
southeastern dump site. A field duplicate pair (J16B45/Jl6B46) is included in this SDG. These 
samples were all analyzed for hexavalent chromium. No major deficiencies were found in SDC 
K1134. Minor deficiencies are as follows: 

The laboratory duplicate RPD for hexavalent chromium is above the acceptance criteria at 
35.4%. Elevated RPDs in environmental soil samples are generally attributed to heterogeneities 
in the sample matrix and not to deficiencies in the laboratory procedures. The data are useable 
for decision making purposes. 

This SDG comprises eleven verification samples (J 16DT7-J 16DT9 and J 16DVO-J 16DV7) 
collected from the northwestern dump site. A field duplicate pair (J 16DV7/J 16DV6) is included 
in this SDC. These samples were analyzed for ICP metals, mercury, hexavalent chromium, 
SVOCs, pesticides, PCBs, and TPH. Anions, sulfides, cyanide, and pH analyses were also 
performed for these samples; however, these constituents are outside the scope of the sample 
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design and are not included in this DQA review. In addition, one equipment blank (J16DT6) 
was collected and analyzed for ICP metals and mercury. Major and minor deficiencies are as 
follows: 

All of the toxaphene data in SDG IC1155 is considered estimated due to lack of a MS, MSD, or 
LCS analysis for the analyte. Estimated data are acceptable for decision inaking purposes. 

Six of 128 MS recoveries in the SVOC analysis are below the acceptance criteria. The MS and 
MSD recoveries for 4-chloro-3-methylphenol are 55 % and 58%, respectively. The MS 
recoveries for nitrobenzene and isophorone are 47% and 56%, respectively. The MS for 
1,2,4-trichlorobenzene is 5 1 % and the MS for 2-methylnaphthalene is 57%. Six LCS recoveries 
were outside QC limits. The LCS recoveries for isophorone, 1,2,4-trichlorobenzene, and 4- 
chloro-3-methylphenol, are 59%, 57%, and 56%, respectively. The LCS recoveries for 
2-methyInaphthalene, 2,4-dinitrophenol, and 4,6-dinitro-2-methylphenol~ are 58%, 16%, and 
28%, respectively. The results for these analytes may be considered estimated. Estimated data 
are useable for decision making purposes. 

In the ICP metals analysis, the MS recoveries for four ICP metals (aluminum, iron, antimony, 
and silicon) are out of acceptance criteria. For most of these analytes, the spiking concentration 
is insignificant compared to the native concentration in the sample from .which the MS was 
prepared. Therefore, the deficiency in the MS result is a reflection of the analytical variability of 
the native concentration rather than a measure of the recovery from the sample. To confirm 
quantitation, PDSs and serial dilutions were prepared for the analytes with acceptable results. 
Antimony did not have mismatched spike and native concentrations in the original MS. The 
original MS recovery for antimony was 54.7%. The antimony results in SDG K1155 may be 
considered estimated. Estimated data are useable for decision making purposes. 

RPD evaluations of main sample( s) versus the laboratory duplicate( s) are routinely performed 
orted by the laboratory. Any deficiencies in those calculations are reported by SDG in 

the previous sections. 

Field quality assurance/ quality control (QNQC) measures are used to assess potential sources of 
error and cross contamination of samples that could bias results. Field QA/QC samples, listed in 
the field logbook (WCH 2008b), are summarized in Table 1. The main and QNQC sample 
results are presented in Appendix C. 
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Sample Area Main Sample 

I Southeastern dump site I J16333 I J16334 
1 Southeastern dump site I JI 6B45 I JI 6B46 

I Northwestern dump site I J16DV7 I J16DV6 

Rev. 0 

Field duplicate samples are collected to provide a relative measure of the degree of local 
heterogeneity in the sampling medium, unlike laboratory duplicates that are used to evaluate 
precision in the analytical process. The field duplicates are evaluated by computing the RPD of 
the duplicate samples for each COC. The 95% upper confidence limit (UCL) calculation brief in 
Appendix C provides details on duplicate pair evaluation and RPD calculation. Only analytes 
with values above five times the detection limits for both the main and duplicate samples are 
compared. None of the RPDs calculated exceeded the acceptance criteria of 30%. 

RPDs for the remaining analytes are not calculated because an evaluation of the data shows the 
analytes are not detected in both the main and duplicate sample at more than 5 times the target 
detection limit. RPDs of analytes detected at low concentrations (less than five times the 
detection limit) are not considered to be indicative of the analytical system performance. The 
data are useable for decision making purposes. 

A secondary check of the data variability is used when one or both of the samples being 
evaluated (main and duplicate) is less than 5 times the target detection limit (TDL), including 
undetected analytes. In these cases, a control limit of 1- 2 times the TDL is used (Appendix C) to 
indicate that a visual check of the data is required by the reviewer. For the southern tank 

nt focused duplicate sample, the difference was less than 2 times the TDL (for all analytes 
with one or both of the samples less than 5 times the TDL), and did not required the visual 
check. However, a visual inspection of all of the data is also performed. No additional major or 
minor deficiencies are noted. The data are useable for decision-making purposes. 

Limited, random, or sample matrix-specific influenced batch quality control (QC) issues such as 
those discussed above, are a potential for any analysis. The number and types seen in. these data 
sets are within expectations for the matrix types and analyses performed. The DQA review of 
the 120-F-1 verification sampling data found that the analytical results are accurate within the 
standard errors associated with the analytical methods, sampling, and sample handling. The 
DQA review for 120-F-1 waste site concludes that the reviewed data are of the right type, 
quality, and quantity to support the intended use. Detection limits, precision, accuracy, and 
sampling data group completeness were assessed to determine if any analytical results should be 
rejected as a result of QA and QC deficiencies. The analytical data were found acceptable for 
decision-making purposes. The verification sample analytical data are stored in the 
Environmental Restoration (ENRE) project-specific database prior to being submitted for 

Remainirtg Sites Verification Package for the 120- F-l  Glass Dump Waste Site E- 5 



Attachment to Waste Site Reclassification Form 2008-028 Rev. 0 

inclusion in the Hanford Environmental Information System (HEIS) database. The verification 
sample analytical data are also summarized in Appendix C. 
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