
Date Submitted: 1/8/08 

Originator: L. M. Dittmer 

Phone: 372-9227 

WASTE SITE RECLASSIFICATION FORM · 

Operable Unit(s): _10_0_-F_R_-_l _____ _ 

Waste Site Code: 1607-Fl 

Type of Reclassification Action: 

Closed Out D Interim Clo.sect Out 1:81 No Actio~ D 
RCRA Postclosure D Rejected D Consolidated D 

"0076888 

.. Control Number: 2004-130 

This form documents agreement among parties listed authorizing classification of the subject unit as Closed Out, Interim Closed 
Out, No Action, RCRA Postclosure, Rejected, or Consolidated. This form also authorizes l;>ackfill of the waste management unit, 
if appropriate, for Closed Out and Interim Closed Out units. Final removal from the NPL of No Action and Closed Out waste 
management units will occur at a future date. 

Description of currenf waste site condition: 

The 1607-Fl Sanitary Sewer System (124-F-l), consisted of a septic tank, drain field, and associated pipelines that received 
sanitary waste water from the 1701-F Gatehouse, 1709-F Fire Station, and the 1720-F Administrative Office via the I 00-F-26:8 
pip~lines. The septic tank required reinedial action based on confirmatory sampling. This portion of the site has been 
remediated and presently exists as an open excavation. Remediation and verification sampling of this site have .been performed 
in accordance with remedial action objectives and goals established by the Interim Action Record of Decision for the J 00-BC-J, 
100-BC-2, JOO DR-1, 100-DR-2, 100-FR-l , 100-FR-2, 100-HR-J, 100-HR-2, JOO-KR-I, 100-KR-2, 100-IU-2, 100-JU-6, and 
200-CW-3 Operable Units, Hanford Site, Benton County, Washington (Remaining Sites ROD), U.S . Environmental Protection 
Agency, Region 10, Seattle, Washington. The selected action involved: (I) evaluating the site using available process 
information, (2) remediating the site, (3) demonstrating through verification sampling that cleanup goals have been achieved, and 
(4) proposing the site for reclassification to Interim Closed Out. . . 

Basis for reclassification: 

In accordance with this evaluation; the verification sainpling results support a reclassification of this site to Interim Closed Out. 
The current site conditions achieve the remedial action objectives and the corresponding remedial action goals established in the 
Remaining Sites ROD; The results of verification sampling show that residual contaminant concentrations do not preclude any 
future uses (as bounded by the rural-residential scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 
4.6 m [ 15 ft] deep). · The results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Site contamination did not extend into the deep-zone soils; therefore; institutional. controls to prevent 
uncontrolled drilling or excavation into the deep zone are not required. The basis for reclassification is described in detail in the 
Remaining Sites Verification Package for the 1607-Fl Septic Tank Waste Site and the 100-F-26:8 (1607-FJ) Sanitary Sewer 
Pipelines Waste Site (attached). 

Waste Site Controls: 
Engineered Controls: Yes O No [8J Institutional Controls: Yes D No [8J O&M requirements: Yes O No [8J 
If any of the Waste Site Controls are checked Yes specify control requirements including reference to the Record of Decision, 
TSD Closure Letter, or other relevant documents. 

S. L. Charboneau 
DOE Federal Project Director (printed) 

NIA 
Ecology Project Manager (printed) Signature Date 

R. A. Lobos 
EPA Pro· ect Mana er rinted 

EDMC 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 1607-Fl 
SANITARY SEWER SYSTEM (124-F-1) AND THE 100-F-26:8 

(1607-Fl) SANITARY SEWER PIPELINES WASTESITES 

EXECUTIVE SUMMARY 

Tl1isreport discusses the reclassification of the 1607-Fl sanitary sewer system (124-F-1) and the 
10O-F-26:8 (1607-Fl) sanitary sewer pipelines waste sites. 

Rev. O 

Th_e 1607-Fl and 100-F-26:8 waste sites are located within the 100-FR-1 Operable Unit of the Hanford 
Site. The septic tank and associated pipeline serviced the 1701-F Gatehouse (security checkpoint), the 
17O9-F Fire Station, and the 1720-F Administrative Office and change room between 1944 and 1965. 
Th_e septic tank was 6.5 m (21.33 ft) long and 2.64 m (8.67 ft) wide with a capacity of 16,561 liters 
(4,375 gallons). The sanitary sewer pipelines consisted of 200 m (660 ft) of 0.2 m (8-in.) vitrified clay 
pipe. 

Conftrmatory sampling was performed at the 1607-Fl septic tank waste site on October 7, 20·04. Three 
sample locations were identified in the work instruction for this site. One sample was collected from 
soil under the septic tank. Two samples were collected from the septic drain field. No sample of tank 
contents was collected, as the inside of the tank was previously cleaned and backfilled. At the 1607-F l 
septic tank site, contaminants in the drain field and in the soil beneath the septic tank were below the 
remedial action goals (RAGs). 

Confirmatory sampling of the 100-F-26:8 waste site was conducted on January 5, 2005. Samples of the 
scale inside the pipe and the soil beneath the pipe were collected. A pipe matrix calculation was prepared 
using the analytical results of the pipe scale sample. An evaluation of the pipe matrix calculations 
showed that benzo(a)pyrene exceeded the direct exposure RAG. Concentrations of some 
polychlorinated biphenyl (PCB) congeners, pesticides, and semivolatile organic compounds (SVOCs) 
also exceeded the groundwater and river protection RAGs. These confirmatory sample results indicated 
that the 100-F-26:8 waste site required remedial action due to benzo(a)pyrene present at levels 
exceeding remedial action goals for direct exposure (Dittmer 2005). 

The 1607-Fl septic tank waste site was initially considered for reclassification as a No Action site but an 
earlier agreement with the lead regulatory agency stated that samples from the pipelines associated with 
the septic tank (100-F-26:8) had to pass all the soil concentration RAGs for the tank to be considered 
clean. Because the 100-F-26:8 pipeline samples failed, the tank also required remediation (Feist 2005a, 
Feist 2005b ). However, the septic drain field was clean and did not require remediation (Feist 2005b ). 

Remediation of the 1607-F l and 100-F-26:8 waste sites was performed from January 8 to April 3, 2007. 
Remedial activities included removal of the septic tank and the associated piping. During remediation, a 
french drain associated with the pipeline excavation area on the west side of the former 1709-F facility 
was discovered. Although this french drain was independent of the 100-F-28:8 pipelines, it was 
removed along with the 100-F-26:8 pipelines. Overburden material and other soils presumed to contain 
no residual contamination above cleanup levels were stockpiled in several locations for post-remediation 

Remaining Sites Verification Package for the 1607-F 1 and 1 00-F-26:8 Waste Sites ES-1 
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verification sampling. Approximately 464 m3 (607 yd3
) of piping, concrete material, and suspect 

contaminated adjacent soils were removed and disposed of to the Environmental Restoration Disposal 
Facility (ERDF). 

A summary of the cleanup evaluation for the soil results against the applicable criteria is presented in 
Ta ble ES-1. The results of the verification sampling are used to make reclassification decisions for the 
1607-Fl and 100-F-26:8 waste sites in accordance with the Tri-Party Agreement Handbook 
Management Procedures TPA-MP-14 (DOE-RL 2007) procedure. 

Regulatory 
Requirement 

Direct Exposure 
Radionuclides 

Direct Exposure 
Nonradionuclides 

Risk Requirements -
N oruadionuclides 

Groundwater/River 
Protection -
Radionuclides 

Table ES-1. Summary of Remedial Action Goals for the 1607-Fl 
and 100-F-26:8 Waste Sites. (2 Pages) 

Remedial Action Goals Results 

Attain 15 mrem/yr dose rate above Residual concentrations of radionuclide 
background over 1,000 years. COC/COPCs were detected below statistical 

background levels . 

Attain individual COC/COPCs RAGs . All individual COC/COPCs concentrations 
are below the direct exposure criteria. 

Attain a hazard quotient of< 1 for all 
All individual hazard quotients are <l. 

individual noncarcinogens. 

Attain a cumulative hazard quotient of The cumulative hazard quotient (3 .9 x 10·2
) 

<1 for noncarcinogens. is <1. 

Attain an excess cancer risk of The excess cancer risk values for individual 
<1 x 10·6 for individual carcinogens. carcinogens are <l x 10·6. 

Attain a total excess cancer risk of The total excess cancer risk value 
<l x 10·5 for carcinogens. (1.3 X 10·6) is <l X 10·5_ 

Attain single COPC groundwater and 
river protection RAGs. 

Attain national primary drinking water 
regulations': 4 mrem/yr (beta/gamma) 
dose rate to target receptor/organs. 

Residual concentrations of radionuclides 
Meet drinking water standards for were detected below statistical background 
alpha emitters: the more stringent of levels. 
15 pCi/L MCL or 1125th of the derived 
concentration guide from DOE Order 
5400.5.b 

Meet total uranium standard of 
21.2 pCi/L.c 

Remaining Sites Verification Package for the 1607-Fl and 100-F-26:8 Waste Sites 

Remedial 
Action 

Objectives 
Attained? 

Yes 

Yes 

Yes 

Yes 

ES-2 



Regulatory 
Requirement 

Groundwater/River 
Protection -
Nonradionuclides 
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Table ES-1. Summary of Remedial Action Goals for the 1607-Fl 
and 100-F-26:8 Waste Sites. (2 Pages) 

Remedial Action Goals Results 

Residual concentrations of lead , selenium, 
benzo(a)anthracene, benzo(a)pyrene, 
benzo(b )fluoranthene, bis(2-

Attain individual nonradionuclide 
ethylhexyl)phthalate, DDE, and total 

groundwater and river cleanup 
petroleum hydrocarbons are above the 

requirements . 
groundwater and river protection soil 
RAGs. Ho wever~ RESRAD modeling 
predicts these constituents will not reach 
groundwater (and, therefore, the Columbia 
River) within 1,000 years.d 

• "Nati onal Primary Drinking Water Regulations" (40 Code of Federal Regulations 141). 
b Raaiation Protection of the Public and Environment (DOE Order 5400.5). 

Rev . 0 

Remedial 
Action 

Ob~ctives 
Attained? 

Yes 

c B ased on the isotopic distribution of uranium in the 100 Areas, the 30 µg/L MCL corresponds to 21 .2 pCi/L. Concentration-to-activity 
calculations are documented in Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level for Total 
Uranium of 30 Micrograms per Liter in Groundwater (BHI 2001 ). 

d Based on the JOO Area Analogous Sites RESRAD Calculations (BHI 2005a), these constituents are not predicted to migrate more than 
2 m (6.6 ft) verti cally in 1,000 years (based on the lowest soil-partitioning coefficient distribution [mercury] of 30 mL/g). The vadose 
zone underlying the remediation footprint is approximately 5 m (16 ft) thick. 

COC = contaminant of concern 
COPC = contaminant of potential concern 
DDE = dichlorodiphenyldichloroethylene 
MCL = maximum contaminant level 
RAG = remedial action goal 
RESRAD = RESidual RADioactivity (dose model) 

Verification sampling for the 1607-Fl and 100-F-26:8 waste sites was performed in April and August 
2007 (WCH 2007a, WCH 2007b, WCH 2007c) to collect data to determine if the RAGs had been met. 
The constituents that contributed to the exceedance of the cumulative hazard quotient requirement from 
confirmatory sampling were carried forward as contaminants of concern (COCs)/contaminants of 
potential concern (COPCs) for verification sampling. These included inductively coupled plasma (ICP) 
metals, hexavalent chromium, mercury, SVOCs, PCBs, and pesticides. Radionuclides were e1ther not 
detected in any of the confirmatory samples or ·were detected below RA Gs and therefore were 
eliminated as COC/COPCs for verification sampling in the excavated area and the below cleanup level 
(BCL) stockpile. As the road crossing portion of the waste site had not been previously characterized, 
gamma energy analysis, gross alpha, and gross beta analyses were requested for samples collected in 
this area of the waste site in addition to the site COC/COPCs. 

In accordance with this evaluation, the verification sampling results support a reclassification of these 
sites to Interim Closed Out. The current site conditions achieve the remedial action objectives and the 
corresponding remedial action goals established in the Remedial Design Report/Remedial Action Work 
Plan for the JOO Area (DOE-RL 2005b) and the Interim Action Record of Decision for the 100-BC-J, 
100-BC-2, 100-DR-l, 100-DR-2, 100-FR-l, 100-FR-2, 100-HR-l , 100-HR-2, 100-KR-l, 100-KR-2, 
100-JU-2, 100-/U-6, and 200-CW-3 Operable Units, Hanford Site, Benton County, Washington 
(Remaining Sites ROD) (EPA 1999). The results of verification sampling show that residual 

Remaining Sites Verification Package fo r the 1607-Fl and 100-F-26:8 Waste Sites ES-3 
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co11taminant concentrations do not preclude any future uses (as bounded by the rural-residential 
· scenario) and allow for unrestricted use of shallow-zone soils (i.e., surface to 4.6 m [1 5 ft] deep). The 
results also demonstrate that residual contaminant concentrations are protective of groundwater and the 
Columbia River. Site contamination did not extend into the deep-zone soils; therefore, institutional 
controls to prevent uncontrolled drilling or excavation into the deep zone are not required. 

Remaining Sites Verification Package for the 1607-Fl and J00-F-26:8 Waste Sites ES-4 
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REMAINING SITES VERIFICATION PACKAGE FOR THE 1607-Fl 
SANITARY SEWER SYSTEM (124-F-1) AND THE 100-F-26:8 

(1607-Fl) SANITARY SEWER PIPELINES WASTE SITES 

STATEMENT OF PROTECTIVENESS 

This report demonstrates that the 1607-Fl sanitary sewer system and 100-F-26:8 sanitary sewer 
pipelines waste sites meet the objectives for interim closure as established in the Remedial Design 
Report/Remedial Action Work Plan for the JOO Area (RDR/RAWP) (DOE-RL 2005b) and the Interim 
Action Record of Decision for the 100-BC-l, 100-BC-2, 100-DR-l , 100-DR-2, 100-FR-l, 100-FR-2, 
1O0-HR-l, 100-HR-2, 100-KR-l , 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 Operable Units, 
Hanford Site, Benton County, Washington (Remaining Sites ROD) (EPA 1999). The results of 
verification sampling show that residual contaminant concentrations do not preclude any future uses (as 
bounded by the rural-residential scenario) and allow for unrestricted use of shallow-zone soils (i .e., 
surface to 4.6 m [15 ft] deep). The results also demonstrate that residual contaminant concentrations are 
protective of groundwater and the Columbia River. Site contamination did not extend into the deep
zone soils; therefore, institutional controls to prevent uncontrolled drilling or excavation into the deep 
zone are not required. 

Soil cleanup levels were established in the Remaining Sites ROD (EPA 1999) based on a limited 
ecological risk assessment. Although not required by the Remaining Sites ROD, a comparison against 
ecological risk screening levels has been made for the site contaminants of concern (COCs) and 
contaminants of potential concern (COPCs). Screening levels were exceeded for antimony, boron, lead, 
manganese, mercury, selenium, vanadium, and total petroleum hydrocarbons (TPH). Exceedance of 
screening values does not necessarily indicate that a risk to ecological receptors exists. It is believed 
that the presence of these constituents does not pose a risk to ecological receptors because 
concentrations of antimony, manganese, mercury, and vanadium are below site background levels, lead 
and selenium are within the range of Hanford Site background levels, and boron concentrations are 
consistent with those seen elsewhere at the Hanford Site (no established background value is available 
for boron). The TPH exceedance was due to a single sample result, which was also the only sample in 
which TPH was detected. A more complete quantitative ecological risk assessment will be presented in 
the baseline risk assessment for the river corridor portion of the Hanford Site and will be used to suppo11 
the final closeout decision for this site. 

GE ERAL SITE INFORMATION AND BACKGROUND 

The 1607-Fl sanitary sewer system and 100-F-26:8 sanitary sewer pipelines waste sites are located 
within the 100-FR-1 Operable Unit of the Hanford Site approximately 730 m (2395 ft) south of the 
105-F Reactor Building. The 1607-Fl septic tank serviced 1701-F Gatehouse (security checkpoint), the 
1709-F Fire Station, and the 1720-F Administrative Office and change room for security patrol 
personnel between 1944 and 1965. The 100-F-26:8 pipelines conveyed sanitary waste water from the 
buildings to the 1607-Fl septic tank. Figure 1 shows the general configuration of the buildings, 
pipelines, septic tank, and drain field. Figure 2 shows the pre-excavation topography of this area. 

Remaining Si tes Verifica tion Package for the 1607-Fl and 100-F-26:8 Waste Sites 1 
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Figure 1. 1607-Fl and 100-F-26:8 Waste Sites Location Map. 

G\RS_SomplingFigures 1 0 OF\ 1 00-F-26:B_Fig 1.dwg 

100-F-2 6 :8 

:,: 

1:; 
a 
Ul 

1607- F1 ......_ Ei' 
DRAINFIELo\ - :::::- ::......_ - -t~h 

PIPELINES ~ 
-~ \___---c::,....._ I 1 

- - ..,,_____ ..... ~ 

F AVE NORTH 

Legend 
1 00-F-26:8 Pipelines 

Dirt Roads 

Paved Roads 

Railroad 

Existing Building 

Demolished Building 

105-F Reactor Footprint 

-- ~ _J:: 

1607- F1 
SEPTIC TANK 

50 

Remaining Sites Ve rification Package fo r the 1607-Fl and J00-F-26:8 Waste Sites 

-----
1709-F 
FRENCH DRAIN 

1701 - F 

SCALE 1 : 5000 

---

0 50 100 200 met ers 

Overall Site Location Map 
1607-F1 Septic System and 

1 00-F-26:8 Pipelines 

2 



Attachment to Waste Site Reclassification Forms 2004-130 and 2005-004 Rev. 0 

Figure 2. Pre-Excavation Topography of the 1607-Fl and 100-F-26:8 Waste Sites. 
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CONFIRMATORY SAMPLING ACTIVITIES 

1607-Fl: The 1607-Fl sanitary sewer system waste site was evaluated in October 2004 to determine if 
remedial action would be required. The septic tank, drain field, and the vitrified clay pipe (VCP) that 
ca1ried the effluent were located and found to be intact. The septic tank had been previously 
decommissioned with access covers removed and the tank backfilled with soil. Because the tank was 
fil1ed with soil, samples could not be taken from its interior. One sample was taken of soil from beneath 
the tank; one sample and one duplicate were taken of the material from inside the drain field tile; and a 
third sample was taken of the soil from beneath the drain field (Figure 3). Table 1 a summarizes the 
samples taken and analyses performed for the 1607-Fl septic tank and drain field. Table 2 provides a 
comparison of the 1607-Fl confirmatory sampling results to the remedial action goals (RAGs). 

100-F'-26:8: The 100-F-26:8 sanitary sewer pipelines waste site was evaluated in January 2005 to 
determine if remedial action would be required. Sampling was performed at a junction of influent 
pipelines. One sample was taken of scale material inside the pipeline and one sample and one duplicate 
were taken of the soil beneath the pipeline (Figure 3). Table lb summarizes the samples taken and 
analyses performed for the 100-F-26:8 waste site. Table 3 provides a comparison of the 100-F-26:8 
was te site confirmatory sampling results to the RAGs. 

Geophysical Investigation 

A geophysical survey of the 1607-Fl s'.'nitary sewer system waste site was performed in March 2004. 
This survey included the area to the west of the septic tank but did not include the area on the eastern 
side of the tank, where the influent pipelines were believed to be located. A geophysical survey of the 
100-F-26:8 underground pipeline waste site was not performed because the septic tank and tile field had 
already been located at the approximate location depicted in historical drawings and literature. It was 
assumed that the associated pipelines would be located as shown in these historical records as well. 

Contaminants of Potential Concern for Confirmatory Sampling 

1607-Fl: The COPCs for the 1607-Fl waste site were identified in the 100 Area Remedial Action 
Sampling and Analysis Plan (SAP) (DOE-RL 2005a) with additional COPCs added based on historical 
process information associated with the 1607-Fl waste site. The COPCs for this site were pesticides, 
polychlorinated biphenyls (PCBs), arsenic, barium, cadmium, total chromium, lead, selenium, silver, 
mercury, and semivolatile organic compounds (SVOCs). 

Provisions were made in the work instruction (BHI 2004a) for the inclusion of additional COPCs based 
on observation during sampling. Field screening during sampling at 1607-Fl detected volatile organic 
compounds (VOCs) and, therefore, laboratory analysis was conducted for VOCs. Analyses for total 
petroleum hydrocarbons and polycyclic aromatic hydrocarbons were to be performed if stained soil was 
observed. Materials suspected of containing asbestos were not observed during field activities; 
therefore, asbestos was not added as a COPC. 

Remaining Sites Verification Package f or the 1607-FJ and 100-F-26: 8 Waste Sites 4 
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Figure 3. Confirmatory Sampling Locations at the 1607-Fl and 100-F-26:8 Waste Sites. 
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Table la. Confirmatory Sample Summary for the 1607-Fl Waste Site. 

Sample Location Sample Media 
HEIS 

Number 

Septic tank Soil under the 
101XP2 

(Area 1) septic tank 

Drain field Septic drain field 
J01XN9 

(Area 2) tile contents 

Drain field 
Soil under VCP 101XP3 (Area 2) 

Equipment blank 
associated with Silica sand 101XP1 

101XP2 

Duplicate of J01XN9 
Septic drain field 

JOlXP0 
tile contents 

Source: Logbook EL-1578-3, pp. 7 and 41-42 (BHI 2003). 
bgs = below ground surface 
HEIS = Hanford Environmental Information System 
ICP = inductively coupled plasma 
NI A = not applicable 
PCB = polychlorinated biphenyl 
SVOA. = semivolatile organic analysis 
VOA = volatile organic analysis 
VCP = vitrified clay pipe 

Coordinate 
Depth (bgs) Sample Analysis 

locations 

N 146822 
3.3 m (11 ft) 

Pesticides, PCB , ICP metals, 
E 580513 mercury, SVOA 

N 146880 
1.1 m (3.6 ft) 

Pesticides, PCB, ICP metals, 
E 580405 mercury, SVOA 

N 146880 
1.2 m (3.9 ft) 

Pesticides, PCB , ICP metals , 
E 580405 mercury, SVOA, VOA 

Pesticides, PCB, ICP metals, NIA NIA mercury, SVOA 

N 146880 Pesticides , PCB , ICP metals , 
E 580405 mercury, SVOA 

Table lb. Confirmatory Sample Summary for the 100-F-26:8 Waste Site. 

Sample Sample 
HEIS 

Coordinate Depth 
Sample Sample Analyses 

Location Media 
Number 

Locations (m bgs) 

Vitrified clay 3.4 m 
GEA, gross alpha, gross 

102381 beta, ICP metals, mercury, 
pipe scale 

N146824 
(1 1 ft) 

PCB , pesticides, SVOC 
Test pit 1 

E580611 GEA, gross alpha, gross 
3.4 m 

Soil J02378 
(11 ft) 

beta, ICP metals, mercu~y, 
PCB, pesticides, SVOC 

N146824 3.4 m 
GEA, gross alpha, gross 

Test pit 1 duplicate Soil 102379 
E580611 ( 11 ft) 

beta, ICP metals, mercury, 
PCB , pesticides, SVOC 

Equipment blank Silica sand J02380 NIA NIA ICP metals, mercury, PCB, pesticides, SVOC 

Source: Remaining Sites Field Sampling, Logbook EL-1578-5 , pp. 41 and 94-98 (BHI 2004c). 
bgs = below ground surface 
GEA = gamma energy analysis 
HEIS = Hanford Environmental Information System 
ICP = inductively coupled plasma 
NI A = not applicable 
PCB = polychlorinated biphenyl 
SVOC = semivolatile organic compound 
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Table 2. Comparison of Maximum Values to Action Levels at the1607-Fl Sanitary 
Sewer System Waste Site. 

Maximum Remedial Action Goals" (mg/kg) Does the Does Maximum 

COPC Result Maximum Result Result Pass 
Direct Groundwater River Exceed Lookup RESRAD (mg/kg) Exposure Protection Protection Values? Modeling? 

Antirno11y 0.64 (<BG) 32 5 5 No --

Arsenic 2 (<BG) 20 20 20 No --

Barium 81.9 (<BG) 5,600 132 224 No --

Beryllium 0.23(<BG) 10.4 1.51 1.51 No --
Boron 1.4 16,000 320 b No -- --

Cadmium• 0.25 (<BG) 13 .9 0 .81 0.81 No --

Chrom_i11m 10.4 (<BG) 120,000 18.5 18.5 No --

Coba lt 4 .8 (<BG) 1,600 32 b No -- --

Copper 15.6 (<BG) 2,960 59.2 22 No --
Lead 5.2 (<BG) 353 10.2 10.2 No --

Manganese 224 (<BG) 11,200 512 512 No --
Mercury 0.06 (<BG) 24 0.33 0.33 No --

Moly bdenum 0.58 400 8 b No -- --

Nicke l 8.4 (<BG 1,600 19.1 27.4 No --

Silver 0.40 (<BG) 400 8 0.73 No --

Vanadium 59.4 (<BG) 560 85.1 b No -- --

Zinc 116 24,000 480 67.8 Yes Yesc 

B is(2-ethy lhexy I) 0.043 71.4 0.625 0.36 No --
phthalate 

Diethylphthalate 0.036 64,000 1,280 4,600 No --

Di-n-butylphthalate 0.030 8,000 160 540 No --

• Lookup values and RA Gs obtained from the Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RA WP) 
(DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 

b No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no bioconcentration 
factor or ambient water quality criteria values are available to calculate cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for 
surface waters]). 

c Based on the JOO Area Analogous Sites RESRAD Calculations (B HI 2005a), residual concentrations of zinc are not expected to migrate more 
than 2 m (6 .6 ft) vertically in 1,000 years based on the soil-partitioning distribution coefficient for zinc of 30 mLJg. The vadose zone 
underlying the remediation footprint is approximately 10 m (32.8 ft) thick. Therefore, residual concentrations of zinc are predicted to be 
protective of groundwater and the Columbia River. 

= not applicable 
COPC = contaminant of potential concern 
RAG = remedial action goal 
RDR/RA WP = remedial design report/remedial action work plan 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washington Administrative Code 
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1O0-F-26:8: The 100-F-26:8 waste site COPCs included inductively coupled plasma (ICP) metals, 
he :xavalent chromium, pesticides, PCBs, and SVOCs (BHI 2004b). In addition, the samples were 
analyzed for gamma energy analysis (GEA), gross alpha, and gross beta to determine any need for 
fartber radiological analysis of the samples . 

Confirmatory Sample Design 

Historical data, process knowledge, geophysical survey results, site visit observations, and other 
av ailable information were used to develop site-specific sample designs for the 1607-Fl and 100-F-26:8 
waste sites (BHI 2004a, 2004b). This information was also used to identify boundaries of the 1607-Fl 
waste site and assist in identifying areas for excavation to locate the 1607-Fl septic tank and drain field 
for confirmatory sampling. A historic Hanford Site design drawing (GE 1965) showing the 1607-Fl 
septic tank and associated sanitary sewer lines was the basis for the sample design of the tank and 
pipelines. The sample design included focused samples at potential worst case locations: a junction of 
influent pipelines, underneath influent pipelines, inside the septic tank, inside the drain field tile, and 
underneath the drain field tiles (Figure 3). 

1607-Fl: A focused sampling approach was used for confirmatory sampling of the 1607-Fl septic 
sy stem based on historical information and results of geophysical surveys (BHI 2004a). The septic tank 
was the primary focus of this sampling design. However, the contents of the tank were not sampled 
because the tank was not accessible. Therefore, a sample of the soil beneath the septic tank was 
collected. One sample of the septic drain field tile contents as well as a soil sample from under the drain 
field pipe were also collected. A duplicate sample from the drain field tile contents was also collected. 
The sampling was conducted on October 7, 2004, and is documented in the field logbook (BHI 2003) . 
The sample results were evaluated against the cleanup criteria as specified in the Remedial Design 
Report/Remedial Action Work Plan for the 100 Area (RDR/RWP)(DOE-RL 2005b) to support a no 
action or remedial action decision. 

100-F-26:8: Confirmatory sampling of the 100-F-26:8 waste site was conducted on January 5, 2005. 
Samples were obtained as directed by the 100-F-26:8 work instruction (BHI 2004b). The historic 
Hanford Site design drawing (GE 1954) showing the sanitary sewage lines within the 100-F-26:8 
underground pipeline waste site and historical as well as process knowledge of buildings serviced by the 
100-F-26:8 underground pipeline waste site were both used to assist in the development of the sampling 
design and identify the probable worst-case locations for sampling (Figure 3). 

During trenching and sampling activities , no significant debris or other potentially contaminated waste 
was observed. No field radiation readings above background were reported during sampling of the 
waste sites (BHI 2003). 

Confirmatory Sampling Activities 

1607-Fl Sample Area 1: Based on historical documentation of the site, geophysical mapping data, and 
a site visit, Area 1 was determined to be the probable location of the septic tank (BHI 2004a). The 
overburden was scraped to locate and uncover the septic tank. The maximum depth of the excavation 
was 3.79 m (12.42 ft) below ground surface and extended from Washington State Plane (WSP) · 
coordinates N 146835, E 580526 to N 146816, E580513. The dimensions of the tank were 2.64 m by 
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6.5 IIl (8 .67 ft by 21.33 ft). The inside of the tank was not accessible; therefore, a soil sample was 
co llected by excavating to the west end of the tank. A soil sample (J01XP2) was taken from beneath the 
seJ>tic tank at approximately 3.3 m (10.82 ft) depth . The distance from the soil surface to the bottom of 
the lank was approximately 3.4 m (11 ft). 

1(;07-Fl Sample Area 2: A test trench was excavated to the depth of native soil and inspected for the 
presence of the drain field. A test trench was excavated from WSP coordinates N 146880, E 580395 to 
N 14-6880, E 580469. The drain field was located at 1.1 m (3 .6 ft) below ground surface. The trench 
was expanded to remove two sections of VCP pipe. Each section was 0.3 m (1 ft) butted together and 
ex tensive sediments were found inside and under the pipe. The sampler used discretion to collect 15 
ali_qu.ots of soil directly below the drain field tile that were combined into 1 sample (JO 1XP3) for 
lab oratory analysis . Volatile organic analysis was added to the list of laboratory analyses for this sample. 
A sample and duplicate (J01XN9 and JOlXP0) were taken from drain field tile contents. 

100-F-26:8: Confirmatory sampling of the 100-F-26:8 waste site was conducted on January 5, 2005 . A 
test pit was excavated at the intersection where the sanitary line from the 1709-F and 1720-F Buildings 
joined with the 0.2 m (8-in.) vitrified clay pipe collection main running to the septic tank (Figure 3). 
During excavation of the test pit, the pipe was encountered at 3 m (10 ft) below ground surface. 
Samples of the scale inside the pipe (J02381) and the soil beneath the pipe (J02378) were collected. A 
duplicate soil sample (J02379) was also collected. 

Confirmatory Sample Results 

Confirmatory samples were analyzed using analytical methods approved by the U.S. Environmental 
Protection Agency (DOE-RL 2005a). The sample results were evaluated against the cleanup criteria 
specified in the RDR/RAWP (DOE-RL 2005b) to support a no action or remedial action decision. The 
confirmatory sample results are stored in the Environmental Restoration (ENRE) project-specific database 
prior to archival in the Hanford Environmental Information System (HEIS) and are included in 
Appendix A. 

1607-Fl: A comparison of the maximum detected COPC results from the 1607-Fl waste site and the site 
RAGs is presented in Table 2. Contaminants that were not detected above practical quantitation limits or 
minimum detectable activities are excluded. 

The 1607-Fl confirmatory sampling results (Table 2) show that all samples were below the soil 
concentration RAGs, with the exception of zinc which exceeded the Columbia River protection RAG. 
Data were not collected on the vertical extent of residual contamination but RESidual RADioactivity 
(RESRAD) modeling predicts that compounds having a soil-partitioning coefficient (Ki) greater than 
8 rnL/g will not migrate through the 10 m (32.8 ft) thick vadose zone between the shallow zone and 
groundwater at this site (BHI 2005a). The Ki for zinc is 30 rnl/g indicating that this result is protective 
of the Columbia River. 
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1()0-F-26:8: A comparison of the maximum detected COPC results from the 100-F-26:8 waste site and 
the RAGs is presented in Table 3. Contaminants that were not detected above practical quantitation limits or 
minimum detectable activities are excluded. 

A sample of scale was taken from inside of the vitrified clay pipe (102381) and of the soil beneath the 
pipe(J02378). A duplicate (102379) soil sample and an equipment blank (102380) were also collected. 
Tbe rnil sample results were below all RAG lookup values. 

For certain metals, SVOCs, PCBs, and pesticides, the pipe scale sample failed lookup values for direct 
exposure, groundwater protection or river protection RAGs. The scale values were evaluated as part of 
the pipe matrix with the following results: 

• Failed direct exposure RAGs: benzo(a)pyrene (0.38 mg/kg), chrysene (0.44 mg/kg) 

• Failed groundwater protection RAGs: barium (788 mg/kg), lead (43.7 mg/kg), aroclor-1260 
(0.050 mg/kg), benzo(a)pyrene (0.38 mg/kg), benzo(k)fluoranthene (0.38 mg/kg), chrysene (0.44 
mg/kg) , dichlorodiphenyl-trichloroethane (4,4'-DDT) (0.068 mg/kg) 

• Failed river protection RAGs: barium (788 mg/kg) , lead (43 .7 mg/kg), zinc (265.5 mg/kg), 
aroclor-1260 (0.050 mg/kg), benzo(a)pyrene (0.38 mg/kg), benio(k)fluoranthene (0.38 mg/kg), 
chrysene (0.44 mg/kg), dichlorodiphenyl-dichloroethane (4,4'-DDD) (0.017 mg/kg), 
dichlorodiphenyl-dichloroethylene ( 4,4' -DDE) (0.020 mg/kg), and 4,4' -DDT (0.068 mg/kg) . 

RESRAD modeling predicts that compounds having a Ki greater than 8 mL/g will not migrate through 
the 10 m (33 ft) thick vadose zone between the shallow zone and groundwater at this site (BHI 2005a). 
The COPCs that failed groundwater and river protection RAGs at the lO0~F-26:8 waste site have Kct 
values of at least 25 mL/g and are not predicted to reach groundwater or the Columbia River within 
1,000 years. 
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Table 3. Comparison of Maximum Values and Pipe Matrix Results to A ctio n Levels for Con firm atory Sampling 

at the 100-F-26:8 Waste Site. (2 Pages) 

Maximum Result 
Remedial Action Goals" (mg/kg) Does the Maximum 

Matrix Results Does the 
(mg/kg) Result Exceed RA Gs? Maximum Soil 

COPC Does the 
and Pipe 

Pipe Direct Groundwater River Pipe Matrix Result Pass 
Soil 

Scale Exposure Protection Protection Soil Pipe Scale Valueb Matrix Value RESRAD 
Exceed RAGs? Modeling? 

Antimony 0.86 (<BG) 1.3 (<BG) 32 5 5 No No -- -- --
Arsenic 2.l(<BG) 8.4 (<BG) 20 20 20 No No -- -- --

Barium 66.6 (<BG) 3,950 5,600 132 224 No Yes 788 Yes Yes 

Beryllium 0.58 (<BG) 0.36 (<BG) 10.4 1.51 1.51 No No -- -- --
Boron 1.8 4 .1 16,000 320 d No No -- -- -- --
Cadmium 0.14 (<BG) 0.82 13.9 0.81 0.81 No Yes 0.16 No --
Chromium, total 10.6 (<BG) 17.9 (<BG) 80,000 18.5 18.5 No No -- -- --

Cobalt 6. 1 (<BG) 14.1 (<BG) 1,600 320 d No No -- -- -- --

Copper 13 .1 (<BG) 43. 1 2,960 59.2 22 No Yes 8.6 No --
Lead 4.6 (<BG) 219 353 10.2 10.2 No Yes 43 .7 Yes Yes 

Manganese 297 (<BG) 451 (<BG) 11 ,200 512 512 No No -- -- --

Mercury u 1.06 24 0.33 0.33 -- Yes 0.2 1 No --
Molybdenum 0.47 0.9 400 8 --d No No -- -- --

Nickel 10.3 (<BG) 18 (<BG) 1,600 19.1 27.4 No No --- -- --
Selenium 0.66 u 400 5 1 No No -- -- --

Silver u 5.0 400 8 0.73 -- Yes 1.0 Yes Yes 

Vanadium 43.8 (<BG) 44.4 (<BG) 560 85.1 --d No No -- -- --
Zinc 36.6 (<BG) 1,330 24,000 480 67.8 No Yes 265 Yes Yes 

Acenaphthene u 0.081 4,800 96 129 No No -- -- --

Acenaphthylenee u 0.13 4,800 96 129 No No -- -- --

alpha-Chlordane u 0.078 0.769 0.0165 0.0165 No Yes 0.016 No --

Anthracene u 0.68 24,000 240 1,920 No No -- -- --

Aroclor- 1260 u 0.25 0.5 0.017 0.017 No Yes 0.050 Yes Yes 

Benzo(a)anthracene 0.023 2.2 0.137 0.015 0.015 No Yes 0.44 Yes Yes 

Benzo(ghi)perylenee u 0.96 2,400 48 192 No No -- -- --

Benzo(a)pyrene 0.02 1.9 0.137 0.015 0.015 No Yes 0.38 Yes No 

Benzo(b )fluoranthene u 1.7 0.137 0.015 0.015 No Yes 0.34 Yes Yes 

Benzo(k)fluoranthene u 1.9 0.137 0.015 0.015 No Yes 0.38 Yes Yes 

Bis(2-ethylhexyl)phthalate 0.0 18 0.048 71.4 0.625 0.36 No No -- -- --
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Table 3. Comparison of Maximum Values and Pipe Matrix Results to Action Levels for Confirmatory Sampling 
at the 100-F-26:8 Waste Site. (2 Pages) 

Maximum Resul t 
Remedial Action Goalsa (mg/kg) Does the Maximum Does the 

(mg/kg) Result Exceed RA Gs? Matrix Results 
Maximum Soil 

COPC Does the 
and Pipe 

Soil 
Pipe Direct Groundwater River Pipe Matrix Result Pass 
Scale Exposure Protection Protection Soil Pipe Scale Valueb Matrix Value RESRAD 

Exceed RAGs? Modeling? 

Carbazole u 0.47 50 0.437 d No Yes 0.094 No -- --

Chrysene 0.03 1 2.2 0.137 0.1 0.1 No Yes 0.44 Yes Nor 

Di-n-butylphthalate 0.062 0.082 8,000 160 540 No No -- -- --

Dibenz[a,h]anthracene u 0.42 0.33 0.33 0.33 No Yes 0.084 No --
Dibenzofuran u 0.062 160 3.20 --d No No -- -- --

DDD, 4,4'- u 0.087 4.17 0.0365 0.005 No Yes 0.017 Yes Yes 
DDE,4,4'- u 0.10 2.94 0.0257 0.005 No Yes 0.020 Yes Yes 
DDT, 4,4 ' - u 0.34 2.94 0.0257 0.005 No Yes 0.068 Yes Yes 

Fluoranthene 0.046 4.0 3,200 64 18 No No -- -- --

Fluorene u 0. 17 3,200 64 260 No No -- -- --

gamma-Chlordane u 0.067 0.769 0.0165 0.0165 No Yes 0.013 No --
Indeno( 1,2,3-cd)pyrene u 1.0 1.37 0.33 0.33 No Yes 0.20 No --
Methoxychlor u 0.13 400 4 1.67 No No -- -- --
Naphthalene u 0.062 1,600 16 988 No No -- -- --

Phenanthrenee 0.038 2.4 24,000d 240 1,920 No No -- -- --
Pyrene 0.064 3.3 2,400 48 192 No No -- -- --

• Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area (RDR/RAWP) (DOE-RL 2005b) or calculated per WAC-
173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless otherwise noted. 

b The pipe matrix value was based on Calculation No. 0100B-CA-V0209 (BHI 2005b). The pipe matrix reduction facto r for a 20-cm (8-in.) vitrified clay pipe is 5.01. Pipe 
matrix value = maximum result of pipe+ reduction factor. 

c RES RAD modeling predicts that compounds having a Kd greater than 8 ml.Jg will not migrate through the 10-m (33 ft) thick vadose zone between the shallow zone and 
groundwater at this site (BHI 2005a) . The COPCs that failed groundwater and river protection RAGs at the 100-F-26:8 waste site have Kd values of at least 25 ml.Jg and are 
not predicted to reach groundwater or the Columbia River withi n 1,000 years. 

d No cleanup level is available from the Cleanup Levels and Risk Calculations (Cl.ARC) Database (Ecology 2005), and no bioconcentration factor or ambient water quality 
criteria values are available to calculate cleanup levels (WAC I 73-340-730(3)(a)(iii), 1996 [Method B for surface waters]). 

e Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals: [Contaminant: acenaphthylene; surrogate: acenapthene]; [Contaminant: 
benzo(ghi)perylene; surrogate: pyrene]; [Contaminant: phenanthrene; surrogate: anthracene] 

r The direct exposure RAG of 137 mg/kg for chrysene was used in original comparison (Feist 2005a). The direct exposure RAG of 0.137 mg/kg for chrysene from the 
RDR/RA WP (DOE-RL 2005b) is used for comparison in th is document. 

BG 
COPC 
RAG 

= not applicable 
= background 
= contaminant of potential concern 
= remedial action goal 

RDR/RAWP 
RESRAD 
u 
WAC 

= remedial design report/remedial action work plan 
= RESidual RADioactivity (dose model) 
= undetected 
= Washington Administrative Code 
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C-ONFIRMA TORY SAMPLING SUMMARY 

At th.e 1607-F l sanitary sewer system site, confirmatory sampling results showed that contaminants 
were below the soil concentration RA Gs and the site initially was considered for reclassification as a No 
Action site. However, a previous agreement with the lead regulatory agency stated that the pipelines 
associated with septic system had to pass all the soil concentration RAGs for the 1607-Fl septic tank to 
be considered clean. The 100-F-26:8 waste site failed due to a direct exposure exceedance for 
bemo(a)pyrene (Dittmer 2005). As a result, the 1607-Fl septic tank was also considered contaminated 
and was slated for remediation (Feist 2005a, Feist 2005b ). 

All contaminants in the 1607-Fl septic tank and drain field were below the RAGs for both direct 
ex:.posure and, with the exception of zinc, for river protection. The RES RAD modeling for analogous 
sites (BHI 2005a) has shown that this COPC will not reach groundwater or the Columbia River within 
1,0 00 years . Therefore, the septic drain field was not considered to be contaminated and did not require 
remediation (Feist 2005b). 

REMEDIAL ACTION SUMMARY 

Remedial action at the 1607-Fl septic tank and the 100-F-26:8 sanitary sewer pipelines waste sites was 
performed between January 8 and April 3, 2007. Both sites were excavated to approximately 3 .4 m 
(11 ft) below grade resulting in a combined volume of approximately 464 m3 (607 yd3

) of material 
stockpiled for disposal at the Environmental Restoration Disposal Facility (ERDF). Approximately 
266 m (872 ft) of pipeline were removed during remediation. The pipeline was encased in concrete 
beneath the road crossings and along most of pipeline length, with the exception of the portion referred 
to as the 1709-F french drain (see below) and the lateral along the former sites of the 1709-F and 
1720-F Buildings. There were no anomalies or stained soil discovered during remediation. The post
excavation topography is shown in Figure 4. 

Pipeline Excavation Below Roadways 

The 100-F-26:8 pipeline ran under major roadways in the 100-F Area at two locations. In order to 
accommodate site access, the locations were excavated, verification samples were collected, and the 
road crossings were backfilled as quickly as possible. 

1709-F French Drain 

A french drain was discovered during excavation of the 100-F-26:8 pipeline on the west side of the 
former 1709-F truck storage facility. The french drain was partially within the area of the 100-F-26:8 
pipeline and was constructed of 10 cm ( 4-in.-) diameter vitrified clay pipe with 0.3 m (1 ft) sections 
joined end-to-end. The location of the pipe for the french drain is consistent with a historical drawing 
(GE 1965). The french drain was removed along with the 100-F-26:8 pipeline. 
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Figure 4. Post-Excavation Topography of the 1607-Fl and 
100-F-26:8 Waste Sites. 
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E"cavation Footprint 

Fi gure 5 shows the extent of excavation for the 1607-Fl and 100-F-26:8 waste sites. The footprint of 
the excavation was used for developing the verification sampling design. 

VERIFICATION SAMPLING ACTIVITIES 

The 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. A single verification sampling 
work instruction was prepared to cover sampling at both 1607-Fl septic tank and the 100-F-26:8 
sa11itary sewer pipeline waste sites (WCH 2007d). Verification sampling for the remediated 1607-Fl 
and the 100-F-26:8 waste sites was performed in September and October 2007 to collect data to 
determine if the RAGs had been met (WeH 2007a, WeH 2007b, and WeH 2007c). 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. 

Contaminants of Concern for Verification Sampling 

The eoes/COPes were established using the confirmatory sampling analytical results. Based on these 
results, the eoe/eOPCs for the 1607-Fl and 100-F-26:8 waste sites verification sampling design were 
rep m etals (barium, lead, and zinc), pesticides (dichlorodiphenyl-dichloroethane [DDD] , 
dichlorodiphenyl-dichloroethylene [DDE], dichlorodiphenyl-trichloroethane [DDT]), SVOCs 
(benzo(a)pyrene, benzo(k)fluoranthene, and chrysene), and PeBs (aroclor-1260). Petroleum 
hydrocarbons and mercury were added as eoes/eOPes based on the discovery of the 1709-F french 
drain during remediation of the 100-F-26:8 pipelines. These additions were based on the assumption 
that the probable sources of effluent in the french drain were from hose drying and truck washing 
activities. Therefore, potential contaminants in the effluent were from motor oil leaks and broken 
mercury switches. 

Asbestos-containing material was not observed during excavation and was not included as a eOPC. An 
organic vapor monitor used to screen excavated soils did not detect voes during cleanup; therefore, 
voes were not included as eoPes. 

Remaining Si tes Verification Package for the 1607-Fl and 100-F-26:8 Waste Sites 15 
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Figure 5. 100-F-26:8 and 1607-Fl Waste Site Excavations, 
Road Crossings, and Stockpile Boundaries. 
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Sample Design Selection and Basis 

This section describes the basis for selection of an appropriate sample design and determination of the 
number of verification samples to collect. The 100-F-26:8 waste site was divided into four decision 
units for the purpose of verification sampling. The first unit consists of the excavation shallow zone, the 
second unit consists of the french drain, and the third unit consists of the excavation shallow zone within 
the road crossing area and its associated overburden stockpile, and the fourth unit consists of the 
overburden stockpiles. Global positioning system survey instrumentation was used to delineate the 
boundaries of the pipeline excavation and the soil stockpiles as shown in Figure 5. A statistical 
sampling approach was used for evaluation of the 1607-Fl and 100-F-26:8 waste sites. A judgmental 
sampling design was used for the 1709-F french drain, pipeline road crossing, and overburden 
stockpiles . Details of the verification samples are summarized in Table 4, including the location and 
sample analyses performed. Specific verification sample locations are shown in Figure 6. 

Verification Sample Design - Excavated Area, 1607-Fl and 100-F-26:8 Waste Sites 

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. Therefore, a statistical sampling design is the preferred verification sampling approach for this 
site because the distribution of potential residual soil contamination over the site is uncertain. The 
Washington State Department of Ecology 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 population) for residual contaminant levels at 
the 1607-Fl and 100-F-26:8 waste sites were unknown, therefore, standard deviations of the residual 
contaminant populations were assumed to be less than 25% of the corresponding decision threshold for 
each population. This assumption was verified using the resulting verification sampling data and was 
considered in the data quality assessment for the data. 

The sampling area was bounded at the base of the excavation by a distance of approximately 1 m (3.3 ft) 
on each side of the pipeline location as the soil directly below the pipe had the greatest potential for the 
presence of contamination. Visual Sample Plan1 (VSP) was used to delineate the sampling area and 
apply a random-start systematic grid for verification soil sample collection. Ten verification soil 
samples were collected using the statistical sampling approach. Eight additional samples were taken 
using a focused approach as discussed in the following sections. 

A triangular grid was selected for this investigation based on studies that indicate triangular grids are 
superior to square grids (Gilbert 1987). Additional details concemipg the use of VSP to develop the 
statistical sampling design and derive the number of verification samples to collect are discussed in 
1607-Fl and 100-F-26:8 waste sites verification sampling work instruction (WCH 2007d). 

1 Visual Sample Plan is a site map-based user-interface program that may be downloaded at http://dqo.pnl.gov. 
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Location 

Road 
Crossing 

Road 
Crossing 
Stockpile 

Road 
Crossing 

Duplicate 

Road 
Crossing 

Road 
Crossing 

Road 
Crossing 

Road 
Crossing 
Stockpile 

Excavation 

Excavation 

Excavation 

Excavation 

Excavation 

Excavation 

Excavation 

Excavation 

Excavation 

Table 4. Verification Sample Summary for 1607-Fl 
and 100-F-26:8 Waste Sites. (2 Pages) 

Sample Northing• Easting• 
Number (m) (m) Sample Analysis 

SVOA, PCBs, pesticides, ICP metals, 

J14YW4 146802.1 580653.2 
mercury, hexavalent chromium, GEA, gross 
alpha, gross beta, strontium-90, isotopic 
plutonium and isotopic uranium. 

SVOA, PCBs, pesticides, ICP metals , 

Jl4YW5 NIA NIA mercury, hexavalent chromium, GEA, gross 
alpha, gross beta, strontium-90, isotopic 
plutonium and isotopic uranium. 

SVOA, PCBs, pesticides , ICP metals, 

Jl 4YW6 146797.5 580653.2 
mercury , hexavalent chromium, GEA, gross 
alpha, gross beta, strontium-90, isotopic 
plutonium and isotopic uranium . 

SVOA, PCBs, pesticides, ICP metals, 

J14YW5 NIA NIA mercury, hexavalent chromium, GEA, gross 
alpha, gross beta, strontium-90, isotopic 
plutonium and isotopic uranium. 

Jl5F90 146823.6 580633.1 
SVOA, pesticides, ICP metals, TPH. 

Jl5F91 146823.6 580645.6 SVOA, pesticides, ICP metals, TPH. 

Jl5F92 146822.8 580641.6 SVOA, pesticides, ICP metals, TPH. 

Jl 5F93 NIA NIA SVOA, pesticides, ICP metals , TPH. 

Jl5F94 146823.5 580526.8 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

Jl5F95 146823 .0 580556.4 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

J15F96 146824.2 580568.2 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

Jl5F97 146822.5 580586.1 
Pesticides , SVOAs, PCBs, ICP metals and 
mercury. 

J15F98 146823.6 580597.8 
Pesticides , SVOAs, PCBs, ICP metals and 
mercury. 

J15F99 146823.6 580597 .8 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

J15FB0 146823.1 580627.4 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

J15FB1 146811.8 580652.2 
Pesticides , SVOAs, PCBs, ICP metals and 
mercury. 

J15FB2 146818.6 580651.6 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 
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Table 4. Verification Sample Summary for 1607-Fl 
and 100-F-26:8 Waste Sites. (2 Pages) 

Location Sample Northing• Easting • 
Sample Analysis 

Number (m) 

Excavation J15FB3 146851.8 

Excavation J15FB4 146896.4 

French 
J15FB5 

Drain 
146882.5 

French J15FB6 146883.1 Drain 

French 
J15FB7 146882.9 

Drain 

BCL-A Jl5FB8 

BCL-B Jl5FB9 

BCL-C Jl5FC0 

BCL-D Jl5FC 1 

a Washingto n State Plane (meters) 

BCL = below cleanup ]eve 
GEA = gamma energy analysis 
ICP = inductively coupled plasma 

(m) 

580606.9 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

580608.5 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

TPH, pesticides, SVOAs, PCBs, ICP metals 
580570.0 

and mercury. 

TPH, pesticides, SVOAs, PCBs, ICP metals 580587.8 
and mercury. 

TPH, pesticides, SVOAs, PCBs, ICP metals 
580611.5 

and mercury. 

NIA TPH, pesticides, SVOAs, PC:Bs, 1CP metals 
and mercury. 

NIA Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

NIA 
Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

NIA Pesticides, SVOAs, PCBs, ICP metals and 
mercury. 

NIA = not appli cable 
PCB = polychlorinated biphenyl 
SYOA = semi volatile organic analysis 
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Figure 6. Verification Sampling Locations at the 1607-Fl and 100-F-26:8 Waste Sites. 
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v~rification Sample Design-1709-F French Drain 

The french drain was 46 m (151 ft) long with gaps along most of its length where the pipes joined 
to_gether end-to-end. The target population (i.e., strata) was defined as the soil directly below the 
pipeline, based on the presumptio·n that this was where any residual contamination would most likely be 
fo11nd. Three soil samples were focused along the pipeline transect. Two of the samples were located 
near each end of the pipeline and the third was near the midpoint. The results of these soil samples were 
individually evaluated against the cleanup criteria. 

v~rification Sample Design - Pipeline Excavation Below Roadways 

The 100-F-26:8 waste site pipeline ran beneath two sections of a major roadway in the 100-F Area 
(Figure 5). The 100-F-26:8 pipeline was removed from below F Avenue North prior to the development 
of the verification sampling design. Given that the road excavation needed to be reconstructed quickly, 
verification samples were collected from the FA venue North road crossing on April 3, 2007 and the 
road was reconstructed prior to the development of the overall verification sampling design . 
Professional judgment was used to select two sample locations along the excavated pipeline transect. 
The target population (i.e., strata) was defined as the soil directly below the pipeline segment, based on 
the presumption that any contamination remaining in the soil after the remediation would most likely be 
present below the pipeline. Laboratory radiological screening analyses were also conducted on this set 
of roadway crossing samples, given that these were collected before the remediation was complete. 

Three soil samples were focused at the second road crossing location on F A venue South at 
approximately equidistant intervals along the excavated pipeline transect. These samples were obtained 
on August 27, 2007. 

Verification sampling was also performed for each of the overburden stockpiles used to backfill the road · 
crossings. Sampling of the overburden material consisted of collecting 25 aliquots of soil distributed 
across the surface of the pile and combining the aliquots into a single sample. The results of these soil 
samples were individually evaluated against the cleanup criteria. 

Verification Sample Design - Overburden Stockpiles 

The overburden stockpiles for the remedial excavation were identified as BCL-A, BCL-B, BCL-C and 
BCL-D. Sampling of the overburden stockpiles consisted of collecting 25 aliquots of soil distributed 
across the surface of each stockpile. The 25 aliquots were then combined into one sample for each 
stockpile and submitted for laboratory analysis. A total of four samples were collected and analyzed. 
The data was used to evaluate the suitability of the overburden soil for use as backfill. 

Verification Sampling Results 

Verification samples were analyzed using U.S. Environmental Protection Agency-approved analytical 
methods. The laboratory-reported data for all constituents are stored in the ENRE project-specific 
database, are archived in REIS , and are presented in Appendix B. 
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As noted earlier, the 1607-Fl and 100-F-26:8 waste sites were divided into four decision units for 
verification sampling: 1) excavation footprint, 2) 1709-F french drain, 3) road crossing areas, and 4) 
overburden stock piles. Evaluation of the verification data from the excavation footprint was calculated 
us ing the 95 % upper confidence limit on the true population mean for residual concentrations of 
CClC/COPCs as specified by the RDR/RAWP (DOE-RL 2005b). These calculations are provided in 
Appendix B. When a nonradionuclide COC/COPCs was detected in fewer than 50% of the verification 
sa:mples collected, the maximum detected value was used for comparison against the RA Gs. If no 
de tections for a given COC/COPCs were reported in the data set, then no statistical evaluation or 
calculations were performed for that COC(COPCs . Evaluations of the verification data from the french 
drain, road crossing, and stockpiles were performed by direct comparison of the sample results against 
cleanup criteria. 

Comparisons of the statistical and maximum results for COC/COPCs with the shallow-zone RAGs for 
the excavation footprint, french drain, road crossings, and overburden stockpile areas are summarized in 
Tables Sa, Sb, Sc , and 5d, respectively. All four decision units are evaluated using the shallow-zone 
cleanup criteria. Contaminants that were not detected by laboratory analysis are excluded from these 
tab les. 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 COCs. Potassium-40, radium-226, radium-228, thorium-228 , and thorium-232 were 
detected in samples collected at the site, but are not considered within statistical calculations or the 
following tables, as these isotopes are not related to the operational history of the site and were detected 
below background levels (based on an assumption of secular equilibrium, the background activities for 
radium-228 and thorium-228 are equal to the statistical background activity of 1.32 pCi/g for 
thorium-232 provided in DOE-RL [1996]). 

Remaining Sites Verification Package f or the 1607-Fl and J00-F-26:8 Waste Sites 22 



Attachment to Waste Site Reclass ification Forms 2004-130 and 2005-004 

Table Sa. Comparison of Maximum or Statistical Contaminant Concentrations to 
Action Levels for the 1607-Fl Septic Tank and 100-F-26:8 Sanitary Sewer 

Pipelines Excavation Verification Sampling Event. (2 Pages) 

Maximum 
Remedial Action Goals• (mg/kg) Does the 

Maximum Does the 
or Soil Cleanup Soil Cleanup or Statistical Result Pass 

COC/COPCs Statistical Direct Level for Level for Result RESRAD 
Result Exposure Groundwater River Exceed Modeling? 

(mg/kg) Protection Protection RAGs? 

Antimony 1.1 (<BG) 32 5 5 No --

Arsenic 2.2 (<BG) 20 20 20 No --

Barium 62.6 (<BG) 5600 132 224 No --

Beryllium 0.30 (<BG) 10.4 1.51 1.51 No --
Boron 2. 1 16,000 320 b No -- --

Chromium (total) 12.0 (<BG) 80,000 18.5 18.5 No --

Cobalt 5.6 (<BG) 1,600 32 b No -- --

Copper 11.2 (<BG) 2,960 59.2 22.0 No --

Lead 7.9 (<BG) 353 10.2 10.2 No 

Manganese 264 (<BG) 11 ,200 51 2 512 No --

Mercury 0.16(<BG) 24 0.33 0.33 No --

Molybdenum 0.52 400 8 b No -- --

Nickel 8.8 (<BG) 1,600 19. 1 27.4 No --

Selenium 1.4 400 5 1 Yes Yes c 

Silver 0.51 (<BG) 400 8 0.73 No --

Vanadium 33 .1 (<BG) 560 85. 1 b No -- --

Zinc 37.7 (<BG) 24,000 480 67.8 No --

TPH 253 NIA 200d 200d Yes Yes c 

B is(2-ethy lhexy l)phthalate 0.12 71 .4 0.625 0.36 No --
Dibenzo(a,h)anthracene 0.029 0.33 0.33 0.33 No --

Fluoranthene 0.022 3,200 64 18.0 No --
Phenanthrene0 0.018 24,000 240 1,920 No --

Pyrene 0.029 2,400 48 192 No --
BHC, beta 0.0006 0.556 0.00486 0.00554 No --
alpha-Chlordane 0.0042 0.769 0.0165 0.0165 No --

DDD, 4,4'- 0.0012 4.17 0.0365 0.005 No --

DDE, 4,4'- 0.0110 2.94 0.0257 0.005 Yes Yesc 

DDT, 4,4'- 0.0030 2.94 0.0257 0.005 No 
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Table Sa. Comparison of Maximum or Statistical Contaminant Concentrations to 
Action Levels for the 1607-Fl Septic Tank and 100-F-26:8 Sanitary Sewer 

Pipelines Excavation Verification Sampling Event. (2 Pages) 

Maximum 
Remedial Action Goals3 (mg/kg) Does the 

Maximum Does the 
or Soil Cleanup Soil Cleanup or Statistical Result Pass 

·COC/COPCs Statistical Direct Level for Level for Result RESRAD 
Result Exposure Groundwater River Exceed Modeling? 

(mg/kg) Protection Protection RAGs? 

gamma-Chlordane 0.0025 0.769 0.0165 0.0 165 No --
E ndosulfan I 0.00053 480 9 .6 0.011 2 No --
Heptachlor epoxide 0.0006 0 .11 0 .002 0 .002 No --
Methoxychlor 0.00 10 400 4 1.67 No --
• Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area 

(RDR/RA WP) (DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, 
unless otherwise noted. 

b No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 
bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels (WAC 173-340-
730(3)(a)(iii), 1996 [Method B for surface waters]). 

c RESRAD modeling predicts that compounds having a Kct greater than 8 mUg will not migrate through the 10-m (33 ft) 
thick vadose zone between the shallow zone and groundwater at this site (B HI 2005a). The COPCs that failed groundwater 
and river protection RAGs at the 100-F-26:8 waste site have Kd values of greater than 8 mL/g and are not predicted to reach 
groundwater or the Columbia River within 1,000 years. 

d From W AC 0 173-340-740(2), Method B, 1996, Method A for soils. 
e Toxicity data for this chemical is not available. Cleanup levels are based on surrogate chemicals: 

Contaminant: phenanthrene; surrogate: anthracene. 

BG 
coc 
COPC 
DDD 
DDE 
DDT 
RAG 
RDL 
RDR/RAWP 
RESRAD 
TPH 
WAC 

= not applicable 
= background 
= contaminant of concern 
= contaminant of potential concern 
= dichlorodiphenyldichloroethane 
= dichlorodiphenyldichloroethylene 
= dichlorodiphenyltrichloroethane 
= remedial action goal 
= required detection li mit 
= remedial design report/remedial action work plan 
= RESidual RADioactivity (dose assessment model) 
= total petroleum hydrocarbons · 
= Washington Administrative Code 
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Table Sb. Comparison of Maximum Contaminant Concentrations to Action Levels for 
h 1709 F F fl t e - rench Drain Veri 1cation Samoline Event. 

Remedial Action Goals" (mg/kg) Does the Does the 

Maximum Soil Cleanup Soil Cleanup Maximum Result Pass 

COC/COPCs Result Direct Level for Level for Exceed RESRAD 

(m g/kg) Exposure Groundwater River RAGs? Modeling? 

Protection Protection 

.Arsenic 2 .6 (<BG) 20 20 20 No --
Earium 85.2 (<BG) 5,600 132 224 No --

Eeryll ium 0.46 (<BG) 10.4 1.51 1.51 No --

Chromium (total) 9 .6 (<BG) 80,000 18.5 18.5 No --
C obalt 7 .3 (<BG) 1,600 32 b No -- --

C opper 11.1 (<BG) 2,960 59 .2 22.0 No --

Lead 7 .1 (<BG) 353 10.2 10.2 No --
J\,langanese 364 (<BG) 11,200 512 512 No --

:Nickel 10.3 (<BG) 1,600 19.1 27.4 No --
'Vanadium 39.8 (<BG) 560 85.1 b No -- --
Zinc 47.4 (<BG) 24,000 480 67 .8 No --

Bis(2-ethylhexyl)phthalate 0.063 71.4 0.625 0.36 No --

Dibenzo(a,h)anthracene 0 .022 0 .33° 0.33° 0.33° No --

a Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area 
(RDR/RA WP)(DOE-RL 2005b) or calculated per WAC-1 73-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless 
otherwise noted. 

b No cleanup level is available from the Cleanup Levels and Risk Calculations (CLARC) Database (Ecology 2005), and no 
bioconcentration factor or ambient water quality criteria values are avai lable to calculate cleanup levels 
(WAC l 73-340-730(3)(a)(iii), 1996 [Method B for surface waters]). 

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

= not applicable 
BG = background 
COC = contaminant of concern 
COPC = contaminant of potential concern 
RAG = remedial action goal 
RDL = required detection limit 
RDR/RA WP = remedial design report/remedial action work plan 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washington Administrative Code 
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Table Sc. Comparison of Maximum Contaminant Concentrations to Action Levels for 
the 100-F-26:8 Sanitary Sewer Pipelines Road Crossing Verification Sampling Event. 

Generic Site Lookup Values" (pCi/g) Does the 

Maximum Shallow 
Maximum Does the 

River Result Result Pass 
COC/COPCs Result Zone 

Groundwater 
Protection 

(pCi/g) Protection Exceed RESRAD 
Lookup 

Lookup Value 
Lookup Lookup Modeling? 

Value Value Values? 
Uranium-233/234 0.6 (<BG) 1.1 b 1.1 b 1.1 b No --

Uranium-238 0.416 (<BG) 1.1 b 1.1 b 1.1 b No --

Remedial Action Goals• (mg/kg) Does the Does the 

Maximum Soil Cleanup Soil Cleanup Maximum Result Pass 
COC/COPCs 

Result (mg/kg) Direct Level for Level for Exceed RESRAD 
Exposure Groundwater River RAGs? Modeling? 

' 
Protection Protection 

Arsenic 3.9 (<BG) 20 20 20 No --

Barium 48.2 (<BG) 5,600 132 224 No --

Beryllium 0.28 (<BG) 10.4 1.51 1.51 No --

Boron 1.6 16,000 320 C No -- --

Chromium (total) 8.7 (<BG) 80,000 18.5 18 .5 No --
Chromium (hexavalent) 0.22 2.1 4.8d 2 No --

Cobalt 5.6 (<BG) 1,600 32 f No -- --

Copper 12.9 (<BG) 2,960 59 .2 22.0 No --

L ead 4.8 (<BG) 353 10.2 10.2 No --

Manganese 272 (<BG) 11,200 512 512 No --

Nickel 9.5 (<BG) 1,600 19. 1 27.4 No --
Vanadium . 40.4 (<BG) 560 85. 1 f No -- --

Zinc 38.3 (<BG) 24,000 480 67 .8 No --

Bis(2-ethylhexyl)phthalate 0.084 71.4 0.625 0.36 No -
Dibenzo(a,h)anthracene 0.021 0.33 e 0.33 e 0.33 e No --

• Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area 
(RDR/RA WP)(DOE-RL 2005b) or calculated per WAC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless 
otherwise noted. 

b The calculated lookup value is below the Hanford-specific statistical soil background activity. The value presented is the Hanford
specific statistical soil background activity (DOE-RL 1996). 

c No cleanup level is avai lable from the Washington State Department of Ecology Cleanup Levels and Risk Calculations database 
(Ecology 2005), and no bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels 
(WAC 173-340-730(3)(a)(iii), 1996 [Method B for surface waters]). 

d Calculated cleanup level (per WAC 173-340-720(3), 1996 [Method B for groundwater] and WAC l 73-340-740(3)(a)(ii)(A), 1996 
["100 times rule"]) presented is lower than that presented in DOE-RL (2005b), based on updated oral reference dose value (as 
provided in the Integrated Risk Information System) (EPA 2006). 

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

BG 
coc 
COPC 

= not applicable RAG = remedial action goal 
= bac.kground RDR/RA WP = remedial design report/remedial action work plan 
= contaminant of concern RESRAD = RESidual RADioactivity (dose model) 
= contaminant of potentfal concern WAC = Washington Administrative Code 
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Table Sd. Comparison of Maximum Contaminant Concentrations to Action Levels for the 
1607-Fl Septic Tank and 100-F-26:8 Overburden Stockpile 

Verification Sampling Event. (2 Pages) 

Remedial Action Goals• (mg/kg) Does the Does the 
Maximum Soil Cleanup Soil Cleanup Maximum Result Pass 

COC/COPCs Result Direct Level for Level for Exceed RESRAD 
(mg/kg) Exposure Groundwater River RAGs? Modeling? 

Protection Protection 

Arsenic 3. 1 (<BG) 20 20 20 No --

Barium 76.2 (<BG) 5,600 132 224 No --

Beryllium 0.45 (<BG) 10.4 1.51 1.51 No --

Boron 1.3 (<BG) 16,000 320 b No -- --
Chsomium (total) 10.5 (<BG) 80,000 18.5 18.5 No --

Cobalt 7.2 (<BG) 1,600 32 b No -- --
Copper 11 .4(<BG) 2,960 59.2 22.0 No --

Lead 11.5 353 10.2 10.2 Yes Yesc 

Manganese 332 (<B G) 11 ,200 512 512 No --

Nickel 10.6 (<BG) 1,600 19. 1 27.4 No --
Vanad ium 45 .9 (<BG) 560 85. l b No -- --

Zinc 54 (<BG) 24,000 480 67 .8 No --

Benzo(a)anthracene 0.026 0.137 O.Ql5 0.015 Yes Yesc 

Benzo(a)pyrene 0.038 0.1 37 0.0 15 0.0 15 Yes Yes c 

Benzo(b )fl uoranthene 0.023 0.137 0.015 0.015 Yes Yes c 

Benzo(g,h, i)perylened 0.023 2,400 48 192 No --

Benzo(k)fluoranthene 0.030 0.137 O.Ql5 0.015 Yes Yes c 

Bis(2-ethylhexyl)phthalate 0.062 71.4 0.625 0.36 No --
Chrysene 0.037 0. 137 0.1 0.1 No --
Dibenz (a,h)anthracene 0.025 0.33 0.33 0.33 No --

DDE, 4,4'- 0.001 9 2.94 0.0257 0.005 No --

DDT, 4,4' - 0.0014 2.94 0.0257 0.005 No --

Fluoranthene 0.033 3,200 64 18.0 No --
Indeno( 1,2,3-cd) pyrene 0.01 9 1.37 0.33 0.33 No --
Pyrene 0.057 2,400 48 192 No --
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Table Sd. Comparison of Maximum Contaminant Concentrations to Action Levels for the 
1607-Fl Septic Tank and 100-F-26:8 Overburden Stockpile 

Verification Sampling Event. (2 Pages) 

Remedial Action Goalsa (mg/kg) Does the Does the 
Maximum Soil Cleanup Soil Cleanup Maximum Result Pass 

COC/COPCs Result Direct Level for Level for Exceed RESRAD 
(mg/kg) Exposure Groundwater River RAGs? Modeling? 

Protection Protection 

:Methoxychlor 0.0018 400 4 1.67 No --

a Lookup values and RAGs obtained from the Remedial Design Report/Remedial Action Work Plan for the JOO Area 
(RDR/RA WP)(DOE-RL 2005b) or calculated per W AC-173-340-720, 173-340-730, and 173-340-740, Method B, 1996, unless 
otherwise noted . 

b No cleanup level is available from the Washington State Department of Ecology Cleanup Levels and Risk Calculations database 
(Ecology 2005), and no bioconcentration factor or ambient water quality criteria values are available to calculate cleanup levels 
(WAC l 73-340-730(3)(a)(ii i), 1996 [Method B for surface waters]) . 

c RESRAD modeling predicts that compounds having a Kd greater than 8 mUg will not migrate through the 10-m (33 ft) thick vadose 
zone between the shallow zone and groundwater at thi s site (BHI 2005a). The COPCs that fa iled groundwater and river protection 
RA Gs at the 100-F-26:8 waste si te have Kd values of greater th an 8 mUg and are not predicted to reach groundwater or the 
Columbia River within 1,000 years. 

d Toxici ty data for this chemical are not available. Cleanup levels are based on surrogate chemicals: 
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene. 

= not appli cable 
:BCL = below cleanup level 
:BG = background 
COC = contaminant of concern 
COPC = contami nant of potential concern 
DOE = dichlorodiphenyldichloroethylene 
DDT = dichlorodiphenyltrichloroethane 
RAG = remedial action goal 
RDL = required detection limit 
RDR/RA WP = remedial design report/remedial action work plan 
RESRAD = RESidual RADioactivity (dose assessment model) 
WAC = Washington Administrative Code 

VERIFICATION SAMPLE DATA EVALUATION 

Evaluation of the verification sampling results in Tables Sa, Sb, Sc, and Sd show that all direct exposure 
cleanup levels are met for the four decision units of the 1607-Fl and 100-F-26:8 waste sites: the 
1607-Fl septic tank and 100-F-26:8 pipelines excavation footprint, 1709-F french drain, road crossing 
areas, and overburden stockpiles. 

In the excavation area of the 1607-Fl septic tank and 100-F-26:8 pipelines (Table Sa), groundwater 
and/or Columbia River protection RAGS were exceeded for selenium, TPHs, and 4,4'-DDE. Data were 
not collected on the vertical extent of residual contamination, but RES RAD modeling predicts that 
compounds having a soil-partitioning coefficient (:Ki) greater than 8 mL/g will not migrate through the 
10-m (32.8 ft)-thick vadose zone between the shallow zone and groundwater at this site (BHI 2005a). 
The :Ki for each of these contaminants is greater than 8 rnl/g. 

In Table Sb, residual concentrations of all site COCs were below site background values or shallow zone 
clean-up values for the french drain excavation. Therefore, the remediation performed is protective of 
the groundwater and Columbia River. 
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In the overburden stockpiles (Table Sd), groundwater and/or Columbia River protection RAGS were 
exceeded for lead, benzo( a)anthracene, benzo( a)pyrene, benzo(b )fluoranthene, and 
beIJzo(k)fluoranthene. Each of these compounds has a Ki greater than 8 ml/g, and as discussed above, 
the contaminant is not expected to migrate through the vadose zone. Therefore, these results are 
protective of groundwater and the Columbia River. 

All other COC/COPCs for the 1607-Fl and 100-F-26:8 waste sites were either not detected or quantified 
belowRAGs. 

Assessment of the risk requirements for the 1607-Fl and 100-F-26:8 waste sites is determined by 
calculation of the hazard quotient and carcinogenic (excess cancer) risk values for nonradionuclides 
(Appendix C). The requirements include an individual hazard quotient ofless than 1.0, a cumulative 
hazard quotient ofless than 1.0, an individual contaminant carcinogenic risk ofless than 1 x 10-6, and a 
cumulative excess carcinogenic risk of less than 1 x 10-5. These risk values were conservatively 
calculated for the combined waste sites using the highest values from each of the four decision units. 
Risk values were not calculated for constituents that were not detected or were detected at 
concentrations below Hanford Site or Washington State background values. The results (Appendix C) 
indicate that all individual hazard quotients for noncarcinogenic constituents are less than 1.0. The 
cumulative hazard quotient for the waste sites is 3.9 x 10-2• All individual cumulative carcinogenic risk 
values are less than 1 x 10-6. The cumulative carcinogenic risk value is 1.3 x 1 o-6

. Therefore, 
nonradionuclide risk requirements are met. 

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 1607-Fl and 
100-F-26:8 remediation footprints of these waste sites is included in the statistical calculations 
(Appendix B). The three-part test is not applicable to the french drain, road crossing, or overburden 
stockpile results because direct evaluation of nonstatistical sampling results was used as the compliance 
basis. All residual COC/COPCs concentrations for the 1607-Fl and 100-F-26:8 waste site remediation 
footprint pass the three-part test. 

DATA QUALITY ASSESSMENT 

Confirmatory Sampling 

A data quality assessment (DQA) review was performed to compare the confirmatory sampling 
approach and analytical data with the sampling and data requirements specified by the project 
objectives. This review involved 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 [EPA 2000]). The assessment review 
completed the data life cycle (i.e., planning, implementation, and assessment) that was initiated by the 
data quality objectives process. 

The DQA review was performed in accordance with BHI-EE-01, Environmental Investigations 
Procedures. Specific data quality objectives for the site are found in the SAP (DOE-RL 2005a). All 
samples were collected per the sample design. The data quality requirements in the SAP were used for 
assessing data from statistical sampling and do not specifically apply to the data sets resulting from the 

Remaining Sites Verification Package fo r the J 607- F I and I 00-F-26:8 Waste Sites 29 



Attachment to Waste Site Reclassification Forms 2004-1 30 and 2005-004 Rev. 0 

fo<:u sed sampling performed for the remaining sites. However, to ensure quality data sets , the SAP data 
assurance requirements as well as the validation procedures for chemical and radiochemical analysis 
(BHI 2000a, 2000b) were followed, where appropriate. 

1607-Fl: The SVOC analyses had the common laboratory contaminants bis(2ethylhexyl)phthalate and 
di-n-butylphthalate in the method blanks, in the other quality assurance (QA)/quality control (QC) 
samples, and in the field samples. The concentrations observed in the field samples were all similar to 
the associated method blanks, thus confirming that these results are caused by laboratory contamination 
and are not actually from the field samples themselves. All of the concentrations from field samples are 
below their required detection limits (RDLs) and should not otherwise impact the data. The data are 
useable for decision-making purposes. 

The analysis for SVOCs had some minor issues with matrix interference. The matrix interference drove 
the method detection limits (MDLs) above the target detection limits on many of the analytes . However, 
other than a common laboratory contaminant, bis(2-ethylhexyl)phalate, the results were all nondetect. 
There is no reason to believe that any SVOCs are present in these samples. The matrix interference is 
not unexpected in a sample from a sewer system, and similar interference is also seen in the PCB and 
pesticide analyses from this site. The SVOCs also had some minor issues with some of the QA/QC 
samples that did not impact the data. 

The analysis for PCBs reported all results as nondetect. All PCB analytes in sample J01XN9 were 
reported with MDLs of 0.068 mg/kg, and all PCB analytes in sample J0lXP0 were reported with MDLs 
of 0.034 mg/kg. The RDL and groundwater lookup value for PCBs is 0.017 mg/kg. This sample was 
taken at 1.1 m (3 .6 ft) below ground surface, leaving 8.5 m (27 .9 ft) to groundwater. Generic model 
results indicate that any contaminant with a distribution coefficient (Kl) greater than 9 .0 mL/g will not 
impact groundwater within the period of interest. All of the PCBs have Ki values well above 9.0 mL/g 
and, therefore, present no threat to groundwater within the period of interest. 

All pesticide analytes were nondetect with MDLs greater than their RDLs. For most analytes, their 
MDLs are only slightly larger than their RDLs, but they are still below their groundwater lookup values. 
Five analytes had MDLs that were greater than their groundwater lookup values (alpha BHC, 
heptachlor, aldrin, heptachlor epoxide, and dieldrin) . Generic model results indicate that any 
contaminant with a Ki greater than 9.0 mL/g will not reach groundwater within the period of interest. 
All of the pesticides of interest, except for alpha BHC, have Ki values above 9.0 mL/g and, therefore, 
present no threat to groundwater within the period of interest. There is no reason to believe that any 
pesticides are present in these samples. The matrix interference is not unexpected in a sample from a 
sewer system. 

A common laboratory contaminant (methylene chloride) was found in the VOCs method blank and in all 
of the samples at levels below the MDL. There is no impact on sample data. 

Limited, random, or sample matrix-specific-influenced batch quality control issues such as these are a 
potential challenge for any analysis . The number and types seen in these data sets were within 
expectations for the matrix types and analyses performed. 
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TheDQA review for the 1607-F-1 site found the results to be accurate within the standard errors 
associated with the methods, including sampling and sample handling. The review for the 1607-Fl site 
concludes that the data are of the right type, quality, and quantity to support the intended use. Detection 
lir.ruts, precision, accuracy, and sampling data group completeness were assessed to determine if any 
analytical results should be rejected as a result of quality assurance and quality control deficiencies. All 
analytical data were found to be acceptable for decision-making purposes. The confirmatory sample 
analytical data are stored in the Environmental Restoration project-specific database prior to archiving in 
the Hanford Environmental Information System and are summarized in Appendix A. 

100-F-26:8: The laboratory double-spiked the laboratory control sample in the SVOC analyses. This 
problem was limited to the laboratory control sample. Field sample data remained useable for decision
making purposes. 

Al so in the SVOC analyses, there were elevated MD Ls for many of the nondetected analytes . Most of 
the nondetected compounds would have been detected at their RD Ls if those analytes were present in 
the field samples . For analytes that were detected the analytical data are acceptable. However, for 
undetected analytes, the data are unacceptable to determine if concentrations are below their action 
levels. Therefore, SVOCs are retained for verification sampling. 

The soil samples J02378, J02379 (duplicate of J02378), and J02380 equipment blank collected for 
sample delivery group (SDG) H2960 and analyzed for chlorinated pesticides had MDLs that were 
slightly above their RD Ls. The values involved were close enough to each other that if the target 
analytes were present in the field samples they would still have been detected. They were, however, 
nondetect, and no impact on the data was observed. 

The sediments collected from inside the pipeline (SDG H2959) and analyzed for chlorinated pesticides 
required dilutions of their extracts in order to run on the analytical equipment. Because of the dilutions, 
the surrogates and matrix spikes were lost. This is a typical result when dilutions are required. The 
other QA/QC samples had no problems . While the accuracy of the data may be considered low, the data 
are still useable for decision-making purposes. 

Also in the chlorinated pesticides, the analyte toxaphene is not supported by a QA/QC work up. The 
data are, therefore, estimated but useable for decision-making purposes. 

In the PCB analyses for the 100-F-26:8 waste site, the MDLs all exceeded the RQLs by a small amount. 
The field sample MDLs were close enough to the RQLs that the analytes should have been detected at 
the RQLs if they had been present. The data are useable for decision-making purposes. 

Because the matrix spikes and laboratory duplicates are prepared using actual material from the field 
samples, they are subject to natural heterogeneity stemming from those samples. In the metals analysis, 
the laboratory has performed post-digestion spikes and serial dilutions on matrix spike analytes that do 
not initially meet criteria to account for that heterogeneity and bring the recovery results back into 
criteria. For the laboratory duplicates, the heterogeneity is noted and no further action is required. 
There is no negative impact on the sample data. 
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Tbe samples collected for the ICP metals analyses arrived at the laboratory at 1 l .7°C. The laboratory 
acieeptance criteria is 4 °C. All of the ICP metals are measured as totals rather than as specific species. 
No 11e of the ICP metals could actually be lost from the sample and any possible shift in the distribution 
of lhese metals within the sample would have no effect on the total amounts present. Therefore, a 
sli ghtly warm sample temperature will have no impact on these data. 

LiJll.ited, random, or sample matrix specific influenced batch quality control issues such as these are a 
potential concern for any analysis. The number and types seen in these data sets were within 
exJJectations for the matrix types and analyses performed. 

A comparison of the sample 102378 and its duplicate 102379 showed only slight variations between the 
two. The small differences can be accounted for as natural heterogeneity found in the sample media. 
No impact on the sample data is suggested by this result. 

The DQA review for the 1OO-F-26:8 waste site found the results to be accurate within the standard errors 
associated with the methods, including sampling and sample handling. The DQA review for the 
100-F-26:8 waste site concludes that the data were of the right type, quality, and quantity to support 
their intended use, except as noted above. 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/QC deficiencies. All analytical data were found acceptable for decision-making-purposes. The 
confirmatory sample analytical data are stored in the ENRE project-specific database prior to archival in 
REIS and are summarized in Appendix A. 

VERIFICATION SAMPLI G DATA QUALITY ASSESSMENT 

A DQA was performed to compare the verification sampling approach and resulting analytical data with 
the ampling and data requirements specified in the site-specific sample designs (DOE-RL 2OO5a, 
WCH 2OO7d). This DQA was performed in accordance with site-specific data quality objectives found 
in the SAP (DOE-RL 2OO5a). 

To ensure quality data, the SAP data assurance requirements and the data validation procedures for 
chemical and radiochemical analysis (BHI 2OOOa, 2OOOb) 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., evaluate against cleanup criteria to support a no action or remedial action decision). 
The DQA completes the data life cycle (i.e., planning, implementation, and assessment) that was 
initiated by the data quality objectives process (EPA 2000). 

A review of the sample designs (DOE-RL 2OO5a, WCH 2OO7d), the field logbook (WCH 2OO7b, 
WCH 2OO7b, WCH 2OO7c), and applicable analytical data packages has been performed as part of this 
DQA. All samples were collected per the sample design. 

The sample design included a statistical sampling approach for the shallow-zone excavated area of the 
16O7-Fl and the 100-F-26:8 waste site. In order to calculate the number of samples needed in the 
statistical sampling plan, the standard deviation for each COC/COPC in the then-unknown data set was 
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assumed to be less than 25% of the corresponding decision threshold for each population. Examination 
of the now-known data set shows that the assumptions in the sampling plan were valid. 

Th.e waste site comprises multiple decision units, which include the shallow-zone excavated area at the 
16 07-Fl and the 100-F-26:8 waste sites, the two road cross areas associated with the 100-F-26:8 
pipeline excavation, the BCL stockpiles, and the 1709-F French Drain. Samples from several decision 
uni ts may compose any one SDG. The verification sample data collected at the 1 00-F-26:8 waste site 
were provided by the laboratories in three SDGs: SDG K0755 and SDG K0931 from the pipeline 
excavation at the road-cross area, and SDG K0921 from the shallow zone, the 1709-F French Drain, and 
BCL stockpiles. SDG K0755 was submitted for third-party validation. No major deficiencies were 
identified in the analytical data sets. Minor deficiencies are discussed below. 

SDG K0755 

This SDG comprises three field samples from the road-cross area of the 100-F-26:8 site (J14YW4 
through J14YW6). These samples were analyzed for ICP metals, mercury, hexavalent chromium, 
pesticides, PCBs, SVOCs, gross alpha and gross beta by proportional counting, and by gamma 
spectroscopy. In addition, sample J14YW4 was analyzed for total strontium and alpha spectroscopy, 
and sample J14YW6 was analyzed for total strontium. SDG K0755 was submitted for third-party 
validation. No major deficiencies were found in SDG K0755. Minor deficiencies are as follows : 

In the ICP metals analysis, the laboratory control sample (LCS) recovery for silicon is below the QC 
limit, at 30.5%. Third-party validation qualified all silicon data in SDG K0755 as estimated and flagged 
" J." Estimated data are useable for decision-making purposes. 

Also in the ICP metals analysis, the matrix spike (MS) recoveries for three ICP metals (aluminum, 
antimony, and silicon) are out of acceptance criteria. For aluminum and silicon, the spiking 
concentration is insignificant compared to the native concentration in the sample from which the MS 
was prepared. For these analytes, 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, post-digestion spikes (PDSs) and serial dilutions were prepared for all three 
analytes with acceptable results . Antimony did not have mismatched spike and native concentrations in 
the original MS. The original MS recovery for antimony was 62.9%. Antimony results for all samples 
in SDG K0755 are qualified as estimated and flagged "J" by third-party validation. Estimated data are 
useable for decision-making purposes. 

In the gross alpha analysis, an elevated LCS recovery is reported at 138% which indicates a possible 
high bias in the field data. The gross alpha data for SDG K0775 was qualified by third-party validation 
as estimated with " J" flags due to the high LCS recovery. High biased and estimated data, such as these, 
are useable for decision-making purposes. 

Reported analytical detection levels are compared against the required quantitation limits (RQLs) to 
ensure that laboratory detection levels meet the required criteria. In the radiochemical analysis, 
12 detection limits exceeded the RQL. Under the WCH statement of work, no qualification is required. 
If the analytes present in the field sample at the RQL concentrations, they would still be detected even 
though the RQL is below the MDL. Further, the reported MDLS for these undetected analytes are 
significantly below lookup values. 
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Al] of the toxaphene data in SDG K0755 was qualified by third-party validation as estimated with "J" 
flags, due to lack of a MS, matrix spike duplicate (MSD), or LCS analysis for the analyte. Estimated, or 
"J' '-flagged, data are acceptable for decision-making purposes. 

In the pesticide analysis, the MS recovery for endosulfan I is above the acceptance criteria, indicating a 
po1ential high bias in the data. All of the endosulfan I sample results in SDG K0755 were reported as 
no11-detects at the detection limit. The elevated MS recovery has no impact on the field sample data and 
data are useable for decision-making purposes. 

One surrogate recovery in the pesticide analysis, for sample J14YW5, is outside the initial criterion, with 
high. results . However, this sample meets the secondary criterion for surrogate recoveries, as there is no 
more than one outlier. The data are acceptable for decision-making purposes. 

In the SVOC analysis, the common laboratory contaminant bis(2-ethylhexyl)phthalate is detected in the 
method blank (MB). Third party validation raised the reported values for bis(2-ethylhexyl)phthalate for 
samples Jl4WY4 and Jl4YW5 to the required quantitation limit of 330 µg/kg and qualified them as 
undetected and flagged "U". 

In the SVOC analysis, 15 of 128 MS recoveries are below the acceptance criteria. The MS for 
1,2,4-trichlorobenzene is 42%, and the MSD is 54%. The nitrobenzene, isophorone, and 
2-nitrophenol MS recoveries are 44%, 53%, and 48%, respectively. The 2,4-dimethylphenol MS 
recovery is 44%, and the 2-methylphenol MS recovery is 59%. The MS for 2-methylnaphthalene is 
54%. The MS for bis(2-chloroethyl) ether and for 1,2 dichlorobenzene is 46%. The MS is 42% for 1,3-
dichlorobenzene and for 1,4-dichlorobenzene. The LCS recoveries were outside QC limits for the 
analytes above, as well as phenol, 2-chlorophenol, 3,4-methylphenol, 
n-nitroso-di-n-propylamine, 2,4-dichlorophenol, 4-chloro-3-methylphenol, acenaphthylene, 
2,6-dinitrotoluene, 2,4-dinitrophenol, dibenzofuran, fluorine, 4,6-dinitro-2-methylphenol, 
n-nitrosodiphenylamine, 4-bromophenyl-phenylether, hexachlorobenzene, pentachlorophenol, 
phenanthrene, and carbazol. The results for these analytes were qualified as estimates and flagged "J" 
by third party validation. Estimated data are useable for decision-making purposes. 

The relative percent differences (RPDs) for bis(2-chloroethyl) ether, 1,3-dichlorobenzene, 
1,4-dichlorobenzene, 1,2-dichlorobenzene, 2,2' oxybis(l-chloropropane ), hexachloroethane, 
hexachlorocyclopentadiene, 2,4,6-trichlorophenol, 2,4,5-trichlorophenol, and 3,3-dichlorobenzidine are 
outside QC limits. The results for these analytes were qualified as estimates and flagged "J" by third
party validation. Estimated data are useable for decision-making purposes. 

SDG K0931 

This SDG comprises four field samples from the road cross area of the 100-F-26:8 site (Jl5F90 through 
Jl 5F93). These samples were analyzed for ICP metals, pesticides, PCBs, TPH, and SVOC. No major 
deficiencies were found in SDG K0931. Minor deficiencies are as follows: · 

Two surrogate recoveries in the SVOC analysis for sample Jl 5F93 are outside the initial criterion, with 
low results. This sample does not meet the secondary criterion for surrogate recoveries, as there is more 
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than one outlier. The SVOC data for sample J15F93 may be considered estimated. Estimated data are 
acceptable for decision-making purposes. 

In ihe SVOC analysis, three of 128 MS recoveries are below the acceptance criteria. The MSD for 
1,3 -dichlorobenzene is 48%, and the MSD for 1,4-dichlorobenzene and hexachloroethane are both 47%. 
Method blank recoveries are below the acceptance criteria for 2,4 dinitrophenol and 
4,6-dinitro-2-methylphenol. The results for these analytes may be considered estimated. Estimated data 
are useable for decision-making purposes. 

Du.e to lack of a MS, MSD, or LCS analysis for toxaphene in the pesticide analysis, all toxaphene results 
for SDG K0931 may be considered estimated. Estimated data are acceptable for decision-making 
purposes. 

In the ICP metals analysis, sodium and zinc were reported in the MB at a concentration below the 
contract required quantitation limit (CRQL) but not less than 115th of the concentration reported in the 
field samples (i.e., the field sample concentration is low enough that the MB concentration is of similar 
magnitude). The sodium and zinc results may be considered estimated. The data are acceptable 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. 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. 

The RPD for silicon is outside QC limits, at 45 .6%. The elevated RPD is attributed to natural 
heterogeneity of the sample matrix. The silicon data are usable for decision-making purposes. 

SDG K0921 

This SDG comprises -the 10 statistical field samples from the shallow-zone excavation of the 100-F-26:8 
site (J15F94 - J15F99 and J15FB0 - J15FB4), three focused field samples from the 1709-F french drain 
(J15FB5 - J15FB7), four composite samples from the BCL stockpiles (J15FB8, J15FB9, J15FC0, and 
J15FC 1 ), and an equipment blank (Jl 5FC2). The samples include one field duplicate pair 
(J15F97/J15F98) . These samples were analyzed for ICP metals, pesticides, PCBs, TPH, and SVOC. No 
major deficiencies were found in SDG K0921. Minor deficiencies are as follows: 

In the TPH analysis, TPH is reported in the MB at a concentration approximately four times the 
reporting limit. All TPH sample results are reported as below the detection limit, except sample 
J15FB 1. The sample J15FB 1 TPH result may be considered estimated. The data are acceptable for 
decision-making purposes. 

In the SVOC analysis, 20 of 128 MS recoveries are below the acceptance criteria. The MS for 
1,2,4-trichlorobenzene is 47%, and the MSD is 50%. The 4-chloro-3-methylphenol MS is 44% and the 
MSD is 56%. The MS for 2-methylnaphthalene is 46%, and the MSD is 53%. The nitrobenzene MS is 
41 % and the MSD is 46%. The MS for isophorone is 48% and the MSD is 56%. The 
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2-n1ethylphenol, 3,4-methylphenol, and 2-nitrophenol MS recoveries are 54%, 58%, and 48%, 
respectively. The 2,4-dimethylphenol MS recovery is 43%, and the 2-nitroanaline MS recovery is 57%. 
TlieMS recovery for 3-nitroaniline and n-nitrosodiphenylamine (1) are both 48%. The fluorine MS is 
59o/o, and the 4-nitroaniline MS is 49%. Method blank recoveries are below the acceptance criteria for 
2-n1ethylphenol, 3,4-methylphenol, nitrobenzene, isophorone, 2-nitrophenol, 2,4 dimethylphenol, 
2,4 -dichlorophenol, 1,2,4-trichloro benzene, 4-chloro-3-methylphenol, 
2-nitroaniline, n-nitrosodiphenylamine (1) and 2-methylnaphthalene, as well. The results for these 
analytes may be considered estimated. Estimated data are useable for decision-making purposes. 

Sunogate recoveries in the pesticide analysis are outside the initial criterion, with high results, for 
sam ples J15F97, JlSFBl , J15FB2, J15FB3 , J15FB5 , Jl5FB7, Jl5FB8, Jl5FB9, and Jl5FC1. However, 
samples J15F97, J15FB2, Jl5FB3, J15FB5 , J15FB8, and Jl5FB9 meet the secondary criterion for 
surrogate recoveries, as there is no more than one outlier. Both surrogate recoveries are outside for 
samples J15FB 1, J15FB7, and J15FC 1, and results for these samples may be considered estimated. The 
data are acceptable for decision-making purposes. 

In the pesticide analysis, 4 of 40 MS recoveries are above the acceptance criteria. The MS for 4,4 '-DDE 
is 121 %, and the MSD is 132%. The MSD recoveries for aldrin and endosulfan I are both 124%. 
Method blank recoveries are above the acceptance criteria for these three analytes, as well. The results 
for these analytes may be considered estimated. Estimated data are useable for decision-making 
purposes. 

Samples J15FB1, J15FB2, J15FB7, and J15FC1 required a four-fold instrument dilution in the pesticide 
analysis due to the sample matrix. The reporting limits were adjusted to reflect the necessary dilution. 

All of the toxaphene data in SDG K0921 may be 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 ICP metals analysis, sodium is reported in the MB at a concentration below the CRQL but not less 
than I/5th of the concentration reported in the field samples (i.e., the field sample concentration is low 
enough that the MB concentration is of similar magnitude). Calcium and zinc were reported in the MB 
at a concentration below the CRQL but not less than 115th of the concentration reported in sample 
J15FC2 (the equipment blank). The sodium results for all samples in SDG K093 l and the calcium and 
zinc results for sample J15F32 may be considered estimated. The data are acceptable for decision
making purposes. 

Also in the ICP metals analysis, the MS recoveries for five ICP metals (aluminum, iron, manganese, 
antimony, and silicon) are out of acceptance criteria. For four analytes, the spiking concentration is 
insignificant compared to the native concentration in the sample from which the MS was prepared. For 
these analytes, 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. Antimony did not have 
mismatched spike and native concentrations in the original MS. The analytical results for antimony in 
all samples in SDG K0931 may be considered estimated. Estimated data are useable for decision
making purposes. 
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Th.e RPDs for silicon and arsenic are outside QC limits, at 85 .9% and 46.2%, respectively. The elevated 
RPD is attributed to natural heterogeneity of the sample matrix . . The silicon data are usable for decision
making purposes. 

FIELD QUALITY ASSURANCE/QUALITY CONTROL 

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

Field QNQC measures are used to assess potential sources of error and cross contamination of samples 
that could bias results. The field QNQC samples for the 100-F-26:8 site, listed in the field logbook 
(WCH 2007b ), are primary and duplicate field samples from the excavation shallow zone 
(Jl 5F97/J15F98). 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/COPCs. Only analytes with values above five times the detection 
limits for both the main and duplicate samples are compared. The 95% upper confidence limit (UCL) 
calculation brief in Appendix B provides details on duplicate pair evaluation and RPD calculation. The 
RPDs calculated for aluminum, total chromium, iron, silicon, and vanadium in the excavation shallow
zone duplicate samples (J15F97/Jl5F98) are above the acceptance criteria (30%) at 31.9%, 36.9%, 
36. 7%, 92.4% and 51 .1 %, respectively. Elevated RPDs, such as these, in the analysis of environmental 
soil samples, are largely attributed to heterogeneities in the soil matrix and only in small part attributed 
to precision and accuracy issues at the laboratory. 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 ± 2 times the TDL is used (Appendix B) to indicate that a visual check of 
the data is required by the reviewer. None of the 100-F-26:8 waste site results required this check. 

An overall visual inspection of all of the data is also performed. No additional major or minor 
deficiencies are noted. The data are suitable for the intended purpose of cleanup verification. 

Remainin2 Sites Verification Packa?;e for th e 1607-F 1 and 1 00-F-26:8 Waste Sites 37 



Attachment to Waste Site Reclassification Forms 2004-130 and 2005-004 Rev. 0 

SUi\1MARY FOR INTERIM CLOSURE 

Th..e 1607-Fl and 100-F-26:8 waste sites have been evaluated and remediated in accordance with the 
Remaining Sites ROD (EPA 1999) and the RDR/RA WP (DOE-RL 2005b ). Because of the results of 
the confirmatory sampling, approximately 464 m3 (607 yd3

) material, including the septic tank, piping, 
concrete material, and suspect contaminated adjacent soils, were removed and disposed of to ERDF. 
Sanpling to verify the completeness ofremediation was performed, and the analytical results indicated 
thatthe residual concentrations of COC/COPCs at this site meet the cleanup objectives for direct 
exposure, groundwater protection, and river protection. In accordance with this evaluation, the 
verification sampling results support a reclassification of the 1607-Fl and 100-F-26:8 waste sites to 
Interim Closed Out. Site contamination did not extend into the deep-zone soils; therefore, institutional 
controls to prevent uncontrolled drilling or excavation into the deep zone are not required. 
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APPENDIX A 

CONFIRMATORY SAMPLING AND WASTE 
CHARACTERIZATION RESULTS 
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Sample Location 
HEIS Sample 

Number Date 
Equipment Blank JOIXP! 10/07/04 

Area I Soil JO!XP2 10/07/04 

Area 2 Soi l J01XP3 10/07/04 

Area 2 Tile Contents J01XN9 10/07/04 

Duplicate of J01XN9 JOlXPO 10/07/04 

Sample Location 
HEIS Sample 

Number Date 
Equipment Blank JOlXPl 10/07/04 
Area I Soi l J01XP2 10/07/04 
Area 2 Soi l JOIXP3 10/07/04 
Area 2 Tile Contents J01XN9 10/07/04 

Duplicate of JO!XN9 JO!XPO 10/07/04 

Sample Location 
HEIS Sample 

Number Date 
Equipment Blank JOIXPl 10/07/04 
Area I Soil J01XP2 10/07/04 
Area 2 Soil JO!XP3 10/07/04 
Area 2 Tile Contents JOIXN9 10/07/04 

Duplicate of JOIXN9 JOIXPO 10/07/04 

Sample Location 
HEIS Sample 

Number Date 
Equipment Blank JOlXP! 10/07/04 
Area 1 Soil JOIXP2 10/07/04 
Area 2 Soil J01XP3 10/07/04 
Area 2 Tile Contents J01XN9 10/07/04 
Duplicate of JOJXN9 JO!XPO 10/07/04 

Sample Location 
HEIS Sample 

Number Date 
Equipment Blank JO!XP! 10/07/04 
Area 1 Soil J01XP2 10/07/04 
Area 2 Soil J01XP3 10/07/04 
Area 2 Tile Contents JOIXN9 10/07/04 
Duplicate of JO I XN9 JO!XPO 10/07/04 

• I ....... 

Table A-1. 1607-Fl Inorganic Data Results. 
Aluminum Antimony 

mg/kg Q PQL mg/kg Q PQL 
48.5 C 0.65 0.24 u 0.24 

4790 C 0.83 0.31 u 0.3 1 

4360 C 0.77 0.32 0.28 

6540 C 0.79 0 .64 0.29 

6620 C 0.69 0.26 u 0.26 

Cadmium Calci um 
mg/kg 0 POL mg/kg 0 POL 
0.02 u 0.03 23.4 C 0.55 
0 .25 0.03 2300 C 0.71 
0.1 0.03 2360 0.65 

0.22 C 0.03 2660 0.67 

0.17 C 0.03 2670 0.59 

Lead Ma~nesium 
mg/kg 0 POL mg/kg 0 POL 
0.21 0.15 7.5 C 0.53 
3.7 0.19 3200 C 0.68 
3.9 0.18 3100 C 0.53 
5.2 0.19 3590 C 0.64 

5 0.16 . 3590 C 0.6 

Potassium Selenium 
mg/kg 0 POL mg/kg 0 POL 

17 .1 2.8 0.31 u 0.31 
722 3.6 0.4 u 0.4 
634 3.3 0.37 u 0.37 
1240 3.4 0.38 u 0.38 
1250 3 0.33 u 0.33 

Zinc 
mg/kg 0 POL 

2 C 0.03 
100 C 0 .04 
44.6 C 0 .04 
116 C 0.04 
114 C 0.03 

Arsenic Barium Beryllium Boron 
mg/kg 0 POL mg/k!! 0 POL m!!lk!! 0 PQL mg/kg 0 POL 
0.29 u 0.29 1.6 C 0.02 0.03 0.008 0.41 u 0.41 

2 0.37 58.4 C 0.02 0.18 O.Dl 0.69 0.52 
1.7 0.34 46.9 - 0.02 0.19 C 0.009 0.8 C 0.48 
1.7 0.35 79 C 0.02 0.21 0.01 1.4 0.5 
2 0.3 1 81.9 C 0.02 0.23 0.009 I. I 0.44 

Chromium Cobalt Copper Iron 
m!!/kg 0 POL m!!/kg 0 POL m!!lk!! 0 POL mg/kg Q POL 
0.16 C 0.05 0.06 u 0.06 0.16 0.04 1090 1.8 

9 C 0.06 3.9 0.08 13.2 0.05 15300 2.3 
7.6 C 0.06 4 .8 0.08 13 0 .05 13800 2.2 
10.4 C 0.06 5 0.08 15.6 0 .05 20200 2.2 
10 C 0.06 5 0.07 14.9 0 .04 20200 1.9 

Manganese Mercury Mol bdenum Nickel 
mg/kg 0 POL mg/kg 0 POL mg/kg 0 POL mg/kg 0 POL 

18.7 C 0 .008 0.02 u 0.02 0.1 u 0 .1 0.1 u 0.1 
147 C 0.01 0.06 0.02 0.37 0.13 7 0.12 
224 C 0.009 0.02 u 0.02 0.42 0.12 8.3 0.11 
155 C 0.01 0.02 u 0.02 0.58 0.13 8.4 0.12 
158 C 0.009 0.01 u 0.02 0.55 0.11 8.4 0.1 

Silicon Si lver Sodium Vanadium 
me/kg 0 POL mg/kg 0 POL mg/kg 0 POL mg/kg 0 POL 
38.5 0.4 0.07 u 0.07 7.3 C 0 .1 8 0.15 0.05 
467 0.5 1 0.4 0.09 105 C 0.24 35 .2 0.06 
452 0.47 0.09 u 0.09 84.9 C 0.22 31.6 0.06 
457 0.49 0.09 u 0.09 131 C 0.22 59 .4 0 .06 
336 0.43 0.08 u 0.08 132 C 0.2 58.7 0.05 

Acronyms and note apply to all tables in Appendix B. 

Note: Data qualified with B, C, and/or J, are considered ac_ceptable values . 
B = blank contamination (organic constituents) 

C = blank contamination (inorganic constituents) 
HEIS = Hanford Environmental Information System 
PQL = practical quantitation limit 

Q = qualifier 
U = undetected 

J = estimate 
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Table A-2. 1607-Fl Organic Data Results. (3 Pages) 
J01XN9 J0IXP0 

J0lXPl J01XP2 J01XP3 
Area 2 Tile Duplicate of 

Equipment Blank Area 1 Soil Area 2 Soil 
Constituent 

Contents J01XN9 
Sample Date Sample Date Sample Date 

Sample Date Sample Date 
10/07/04 10/07/04 

10/07/04 10/07/04 10/07/04 

ug/kg 0 POL uv/kg 0 POL U !Jfk p 0 POL uv/kg 0 POL u11/k!! 0 PO L 
PCBs (oolvchlorinated biohenvls) 

Ar:oclor- 1016 68 u 68 34 u 34 13 u 13 14 u 14 14 u 14 
Ar:oclor- 1221 68 u 68 34 u 34 13 u 13 14 u 14 14 u 14 
Ar:oclor- 1232 68 u 68 34 u 34 13 u 13 14 u 14 14 u 14 
Ar:oclor-1242 68 u 68 34 u 34 13 u 13 14 u 14 14 u 14 
Aroclor- 1248 68 u 68 34 u 34 13 u 13 14 u 14 14 u 14 
Ar oclor- 1254 68 u 68 34 u 34 13 u 13 14 u 14 14 u 14 

Aroclor- 1260 68 u 68 34 u 34 13 u 13 14 u 14 14 u 14 
Pesticides 

Aldrin 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 
Al pha-BHC 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 
aloha-Chlordane 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 
Hexachlorocvclohexane 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 
Delta-B HC 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 
Dichlorodiphenyldichloroethane 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 1.9 J 1.9 
Dichlorodiphenyldichloroethylene 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 
Dichlorodiphenyltrichloroethane 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 
Dieldrin 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 
Endosulfan I 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 
Endosulfan II 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 

Endosulfan sulfate 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 

Endrin 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 

Endrin aldehyde 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 
Endrin ketone 6.7 u 6.7 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 3.3 u 3.3 

Gamma-BHC (Lindane) 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 

gamma-Chlordane 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 
Heptachlor 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 

Heptachlor epoxide 3.3 u 3.3 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 

Methoxychlor 33 u 33 17 u 17 17 u 17 17 u 17 17 u 17 
Toxaphene 300 u 300 170 u 170 170 u 170 170 u 170 170 u 170 

SVOA (semivolatile ornanic analvses) 
1,2,4-Trichlorobenzene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
1,2-Dichlorobenzene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 

1,3-Dichlorobenzene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 

1,4-Dichlorobenzene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
2,4,5-Trichlorophenol 850 u 850 850 u 850 830 u 830 860 u 860 860 u 860 
2,4,6-Trichlorophenol 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 

2,4-Dichlorophenol 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
2,4-Dimethy )phenol 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 

2,4-Dinitrophenol 850 u 850 850 u 850 830 u 830 860 u 860 860 u 860 
2,4-Dinitrotoluene 340 u 340 340 u 340 330 u 330 340 u 340 350 u · 350 
2,6-Dinitrotoluene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 

2-Chloronaphthalene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
2-Chlorophenol 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
2-Methylnaphthalene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
2-Methylphenol (cresol, o-) 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
2-Nitroaniline 850 u 850 850 u 850 830 u 830 860 u 860 860 u 860 
2-Nitrophenol 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
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1a01e A-.l. l<JU/·J.< l ure:amc u ara .Kesuus. ,., r a e:es l 
J01XN9 J0lXP0 

J0lXPl J01XP2 J01XP3 
Area 2 Tile Duplicate of 

Equipment Blank Area 1 Soil Area 2 Soil 
Contents J01XN9 

Constituent 
Sample Date Sample Date 

Sample Date Sample Date Sample Date 

10/07/04 10/07/04 
10/07/04 10/07/04 10/07/04 

U!!lk!! Q POL 11 0-/k2 Q POL u!!lk2 Q PQL 11 0-lk!! Q POL 11 u/kg Q PQL 
SVOA (semivolatile or!!anic analvses) (continued) 

3,3 '-Dichlorobenzidine 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
3-Nitroaniline 850 u 850 850 u 850 830 u 830 860 u 860 860 u 860 
4,6-Dinitro-2-methvlohenol 850 u 850 850 u 850 830 u 830 860 u 860 860 u 860 
4-Bromophenylphenvl ether 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
4-Chloro-3-methylphenol 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
4-C hloroani line 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
4-Chloropheny]phenvl ether 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
3+4-Methy]phenol (cresol,m+o--) 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
4-Nitroaniline 850 u 850 850 u 850 830 u 830 860 u 860 860 u 860 
4-Nitrophenol 850 u 850 850 u 850 830 u 830 860 u 860 860 u 860 
Acenaphthene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Acenaphthylene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Anthracene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Bemo(a)anthracene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Benzo(a)pyrene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Benzo(b )fluoranthene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Benzo(ghi)perylene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Bemo(k)fluoranthene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Bis (2-chloro-1-methylethyl)ether 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Bis (2-Chloroethoxv)methane 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Bis (2-chloroethvl) ether 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Bis(2-ethylhexyl) ohthalate 23 JB 340 18 JB 340 43 JB 330 18 JB 340 29 JB 350 
Butylbenzylphthalate 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Carbazole 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Chrysene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Di-n-butylphthalate 340 u 340 340 u 340 36 J 330 340 u 340 22 J 350 
Di-n-octylphthalate 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Dibenz[ a,h]anthracene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Dibenzofuran 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Diethy]phthalate 340 u 340 340 u 340 30 J 330 340 u 340 350 u 350 
Dimethyl phthalate 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Fluoranthene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Fluorene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Hexachlorobenzene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Hexachlorobutadiene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Hexachlorocyclopentadiene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Hexachloroethane 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Indeno( 1,2,3-cd)pyrene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Isophorone 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
N-Nitroso-di-n-dioroovlamine 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
N-Nitrosodiphenylamine 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Naphthalene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Nitro benzene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Pentachloroohenol 850 u 850 850 u 850 830 u 830 860 u 860 860 u 860 
Phenanthrene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Phenol 340 . u 340 340 u 340 330 u 330 340 u 340 350 u 350 
Pyrene 340 u 340 340 u 340 330 u 330 340 u 340 350 u 350 
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Table A-2. 1607-Fl Organic Data Results . (3 Pages) 

J01XP3 
Area 2 Soil 

Constitu ent Sample Date 
10/07/04 

µg/kg Q PQL 
V OA (vo la tile organic analysis) 

1 , 1, !-Trichloroethane 6 u 6 
1, 1,2, 2-Tetrachloroethane 6 u 6 
1, 1,2-Trichloroethane 6 u 6 
1, 1-Dichloroethane 6 u 6 
1, 1-Dichloroethene 6 u 6 
1,2 -Dichloroethane 6 u 6 
1,2-Dichloroethene(T otal) 6 u 6 
1,2-Dichloropropane 6 u 6 
2-Butanone 11 u 11 
2-Hexanone 11 u 11 
4-M ethy l-2-Pentanone 11 u 11 
Acetone 11 u 11 
Benzene 6 u 6 
B romodichloromethane 6 u 6 
Bromoform 6 u 6 
Bromomethane 11 u 11 
Carbon disulfid e 6 u 6 
Carbon tetrachloride 6 u 6 
Chlorobenzene 6 u 6 
Chloroethane 11 u 11 
Ch loroform 6 u 6 
Ch loromethane 11 u 11 
cis-1 ,3-Dichloropropene 6 u 6 
Di brom ochloromethane 6 u 6 
Ethylbenzene 6 u 6 
M ethylenechloride 5 JB 5 
Styrene 6 u 6 ' 

Tetrachloroethene 6 u 6 
To luene 6 u 6 
trans- 1,3-Dichloropropene 6 u 6 
Trichloroethene 6 u 6 
Vi nyl chloride 11 u 11 
Xylenes (total) 6 u 6 
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Sample Location 
HEIS Sample 

Number Date 
Test Pit I Soil 102378 01/05/05 
Duplicate of 102378 102379 01/05/05 
Equipment Blank 102380 01/05105 

Pipe Sediment 102381 01/05/05 

Sample Location 
HEIS Sample 

Number Date 
Test Pit 1 Soil 102378 01/05/05 

Duplicate of 102378 102379 01/05/05 
Equipment Blank 102380 0 1/05/05 
Pipe Sediment 102381 01/05/05 

Sample Location 
HEIS Sample 

Number Date 
Test Pit 1 Soil 102378 01/05/05 

Duplicate of 102378 102379 01 /05105 
Equipment Blank 102380 01/05/05 
Pipe Sediment 102381 01/05/05 

HEIS Sample 
Sample Location 

Number Date 
Test Pit I Soil 102378 01/05/05 

Duplicate of 102378 102379 01/05/05 
Equipment Blank 102380 01/05/05 
Pipe Sediment 102381 01/05/05 

Sample Location 
HEIS Sample 

Number Date 
Test Pit 1 Soil 102378 01/05/05 

Duolicate of 102378 102379 01/05/05 
Eauioment Blank 102380 01/05/05 
Pipe Sediment 102381 01/05/05 

• I 
v-, 

Table A-3. 100-F-26:8 Inorganic Data Results. 
Aluminum Antimony 

m2fkg 0 POL mg/kg 0 POL 
5700 3.3 0.86 0.3 
6070 3.1 0.3 I 0.28 

53 2.7 0.25 u 0.25 

7350 3.7 1.3 0.34 

Cadmium Calcium 
mg/kg 0 POL mg/kg 0 POL 
0.14 0.03 3870 3 

0.19 0.03 3790 2.7 
0.03 u 0.03 22.2 2.4 
0 .82 0.04 4000 C 20 

Lead Ma •nesium 

ml!:!kl!: 0 POL ml!:/kg 0 POL 
4.6 0.23 3900 0.73 

4.2 0.22 4010 0.68 
0.19 u 0.19 9.1 0.61 
219 0.26 3970 C 0.83 

Potassium Selenium 
ml!:/kg 0 POL mg/kg 0 POL 
1070 2 0.66 0.39 

1380 1.9 0.9 0.36 
25. 1 1.7 0.32 u 0.32 
1400 C 2.3 0.44 u 0.44 

Zinc 
ml!:fkg 0 POL 
36.3 C 0.14 

36.6 C 0.13 
0.66 C 0.11 
1330 C 0.93 

Arsenic Barium Ber yllium Bornn 

mg/kg 0 POL mg/kg Q POL rn2/k2 0 POL m2/k2 0 POL 
2.1 0.28 66.6 0.04 0.58 0.01 1.8 0.32 
2.5 0.26 62. l 0.04 0.57 0.01 1.8 0.3 

0.23 u 0.23 1.2 0.04 0.009 u 0.009 0.26 u 0.26 
8.4 C 0.31 3950 C 0.05 0.36 0.01 4.1 0.36 

Chromium Cobalt Copper Iron 
mg/kg 0 POL mg/kg 0 POL mg/kg 0 POL ml!:lkl!: Q POL 

10.1 0.06 6.1 0.07 13.1 0.09 17600 3 

10.6 0.08 6.1 0.07 13.2 0.08 18200 2.7 
0.07 u O.Q7 0.06 u 0.06 0.22 0.07 128 2.4 
17.9 C 0.1 14.1 0.08 43.l C 0.1 37200 C 3.3 

Manganese Mercury Molybdenum Nickel 
m l!:/kg 0 POL mg/kg 0 POL mg/kg 0 POL mg/kg 0 POL 

297 0.03 0.02 u 0.02 0.47 0.24 10.3 0.13 

285 0.03 0.02 u 0.02 0.51 0.23 11.2 0.12 
4.3 0.03 0.01 u 0.01 0.2 u 0.2 0 .11 u 0.11 
451 C 0.04 1.06 0.02 0.9 0.28 18 0.14 

Sili con Silver Sodium Vanadium 
mg/kg 0 

232 

106 
40.4 
609 C 

POL mg/kg Q POL ml!:lkl!: 0 POL mg/kg 
1.5 0.11 u 0.11 158 0.56 43.8 

1.4 0.1 u 0.1 160 0.5 42.8 
1.2 0.09 u 0.09 9.7 0.45 0.076 
1.7 5 0.12 188 C 0.61 44.4 

Note: Data qualified with B, C, and/or J, are considered real values. 

B = blank contamination (organic constituents) 

C = blank contamination (inorganic constituents) 

GEA = gamma energy analysis 

HEIS = Hanford Environmental In formation System 

J = esti mate 

MDA = minimum detectable activity 

PQL = practical quantita ti on limit 

Q = qualifier 

U = undetected 

0 POL 
0.07 

0.07 
0.06 
0.08 

:,;:i 
(I) 

< 
0 
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Table A-4. 100-F-26:8 Organic l)ata Results. (2 Pages) 
102378 102379 102380 102381 

Constituent 
Test Pit 1 Soil Duplicate of 102378 Equipment Blank Pipe Sediment 

Sample Date 01/05/05 Sample Date 01/05/05 Sample Date 01/05/05 Sample Date 01/05/05 

ue:/ke: 0 POL µe:/ke: Q PQL ll <>/k e: 0 POL ue:/ke: 0 POL 
PCBs (polychlorinated biphenyls) 

Ar oclor-1016 36 u 36 36 u 36 33 u 33 42 u 42 
Ar oclor- 1221 36 u 36 36 u 36 33 u 33 42 u 42 
Aroclor-1232 36 u 36 36 u 36 33 u 33 42 u 42 
Ar oclor-1242 36 u 36 36 u 36 33 u 33 42 u 42 
Ar oclor-1248 36 u 36 36 u 36 33 u 33 42 u 42 
Aroclor -1254 36 u 36 36 u 36 33 u 33 42 u 42 
Aroclor-1260 36 u 36 36 u 36 33 u 33 250 42 

Pesticides 
Al<lrin 1. 8 u 1.8 1.8 u 1.8 1.7 u 1.7 42 u 42 
Alpha-B HC 1.8 u 1.8 1.8 u 1.8 1.7 u 1.7 42 u 42 
alpha-Chlordane 1.8 u 1.8 1.8 u 1.8 1.7 u 1.7 78 42 
Hexachlorocyclohexane 1. 8 u 1.8 1.8 u 1.8 1.7 u 1.7 42 u 42 
Delta-BHC 1. 8 u 1.8 1.8 u 1.8 1.7 u 1.7 42 u 42 
Dichlorodiphenyldichloroethane 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 87 83 
Dichlorodiphenvldichloroethylene 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 100 83 
Dichlorodiphenyltrichloroethane 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 340 83 
Dieldri n 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 83 u 83 
Endosu lfan I 1.8 u 1.8 1.8 u 1.8 1.7 u 1.7 42 u 42 
Endosu lfan II 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 83 u 83 
Endosul fa n sulfate 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 83 u 83 
Endrin 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 83 u 83 
Endrin aldehyde 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 83 u 83 
Endrin ketone 3.6 u 3.6 3.6 u 3.6 3.3 u 3.3 83 u 83 
Gamma-BHC (Lindane) 1.8 u 1.8 1.8 u 1.8 1.7 u 1.7 42 u 42 
I gamma-Chlordane J: 8 u 1.8 1.8 u 1.8 1.7 u 1.7 67 42 
Heptachlor 1.8 u 1.8 1.8 u 1.8 1.7 u 1.7 42 u 42 
Heptachlor epoxide 1.8 u 1.8 1.8 u 1.8 1.7 u 1.7 42 u 42 
Methoxychlor 18 u 18 18 u 18 17 u 17 130 J 420 
Toxaphene 180 u 180 180 u 180 170 u 170 4200 u 4200 

SVOAs (semivolati le organic analyses) 
1,2 ,4-Trichlorobenzene 360 u 360 360 u 360 330 u 330 830 u 830 
1,2-Dic hlorobenzene 360 u 360 360 u 360 330 u 330 830 u 830 
1,3-Dichlorobenzene 360 u 360 360 u 360 330 u 330 830 u 830 
1,4-Dichlorobenzene 360 u 360 360 u 360 330 u 330 830 u 830 
2,4 ,5-Trichlorophenol 900 u 900 900 u 900 840 u 840 2100 u 830 
2,4 ,6-Trichlorophenol 360 u 360 360 u 360 330 u 330 830 u 830 
2,4-Dichlorophenol 360 u 360 360 u 360 330 u 330 830 u 830 
2,4-Dim ethylphenol 360 u 360 360 u 360 330 u 330 830 u 830 
2,4-Dinitrophenol 900 u 900 900 u 900 840 u 840 2100 u 830 
2,4-Di ni trotoluene 360 u 360 360 u 360 330 u 330 830 u 830 
2,6-Dinitrotoluene 360 u 360 360 u 360 330 u 330 830 u 830 
2-Chloronaphthalene 360 u 360 360 u 360 330 u 330 830 u 830 
2-Chlorophenol 360 u 360 360 u 360 330 u 330 830 u 830 

2-Methylnaphthalene 360 u 360 360 u 360 330 u 330 830 u 830 
2-MethyJphenol (cresol, o-) 360 u 360 360 u 360 330 u 330 830 u 830 

2-Nitroaniline 900 u 900 900 u 900 840 u 840 2 100 u 830 
2-Nitrophenol 360 u 360 360 u 360 330 u 330 830 u 830 
3+4 Methylphenol (cresol, m+p) 360 u 360 360 u 360 330 u 330 830 u 830 

3,3'-Dichlorobenzidine 360 u 360 360 u 360 330 u 330 830 u 830 

3-Nitroaniline 900 u 900 900 u 900 840 u 840 2 100 u 830 
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Table A-4. 100-F-26:8 Organic Data Results. (2: Pages) 
J02378 J02379 J02380 J02381 

Constituent 
Test Pit 1 Soil Duplicate of J02378 Equipment Blank Pipe Sediment 

Sample Date 01/05/05 Sample Date 01/05/05 Sample Date 01/05/05 Sample Date 01/05/05 

µg/kg Q PQL µg/kg Q PQL µ g/kg Q PQL µ g/kg Q PQL 
SVOAs (continued) 

4,<5-Dinitro-2-methylphenol 900 u 900 900 u 900 840 u 840 2100 u 830 
4-:Bromoohenvlphenyl ether 360 u 360 360 u 360 330 u 330 830 u 830 
4-Chloro-3-methvlohenol 360 u 360 360 u 360 330 u 330 830 u 830 
4-Chloroaniline 360 u 360 360 u 360 330 u 330 830 u 830 
4-Chlorophenylphenyl ether 360 u 360 360 u 360 330 u 330 830 u 830 
4-Nitroaniline 900 u 900 900 u 900 840 u 840 2100 u 2100 
4-Nitrophenol 900 u 900 900 u 900 840 u 840 2100 u 2100 
Acenaphthene 360 u 360 360 u 360 330 u 330 81 J 830 
Acenaohthvlene 360 u 360 360 u 360 330 u 330 130 J 830 
Anthracene 360 u 360 360 u 360 330 u 330 680 J 830 
Benzo(a)anthracene 23 1 360 36 J 360 330 u 330 2200 830 
Benzo(a)pyrene 20 1 360 33 J 360 330 u 330 1900 830 
Benzo(b)fluoranthene 360 u 360 23 J 360 330 u 330 1700 830 
Benzo(ghi)perylene 360 u 360 360 u 360 330 u 330 960 830 
Ben zo(k)fl uoranthene 360 u 360 28 J 360 330 u 330 1900 830 
Bi s(2-chloro- l -methylethyl)ether 360 u 360 360 u 360 330 u 330 830 u 830 
Bi s(2-Chloroethoxy)methane 360 u 360 360 u 360 330 u 330 830 u 830 
Bi s(2-chloroethyl) ether 360 u 360 360 u 360 330 u 330 830 u 830 
Bis(2-ethylhexyl) phthalate 18 JB 360 19 JB 360 330 u 330 48 JB 830 
Butylbenzylphthalate 360 u 360 360 u 360 330 u 330 830 u 830 
Carbazole 360 u 360 360 u 360 330 u 330 470 J 830 
Chrysene 31 J 360 42 1 360 330 u 330 2200 830 
Di-n-butylphthalate 62 JB 360 39 JB 360 33.567 JB 330 82 JB 830 
Di-n-octylphthalate 360 u 360 360 u 360 330 u 330 830 u 830 
Dibenz[a,h)anthracene 360 u 360 360 u 360 330 u 330 420 J 830 
Dibenzofuran 360 u 360 360 u 360 330 u 330 62 J 830 
Diethvlohthalate 360 u 360 360 u 360 330 u 330 830 u 830 
Dimethyl phthalate 360 u 360 360 u 360 330 u 330 830 u 830 
Fluoranthene 46 J 360 65 J 360 330 u 330 4000 830 
Fluorene 360 u 360 360 u 360 330 u 330 170 J 830 
Hexachlorobenzene 360 u 360 360 u 360 330 u 330 830 u 830 
Hexachlorobutadiene 360 u 360 360 u 360 330 u 330 830 u 830 
Hexachlorocyclopentadiene 360 u 360 360 u 360 330 u 330 830 u 830 
Hexachloroethane 360 u 360 360 u 360 330 u 330 830 u 830 
Indeno(l ,2,3-cd)pyrene 360 u 360 360 u 360 330 u 330 1000 830 
Isophorone 360 u 360 360 u 360 330 u 330 830 u 830 
N-Nitroso-di-n-diproovlamine 360 u 360 360 u 360 330 u 330 830 u 830 
N-Nitrosodiohenylamine 360 u 360 360 u 360 330 u 330 830 u 830 
Naphthalene 360 u 360 360 u 360 330 u 330 62 J 830 
Nitrobenzene 360 u 360 360 u 360 330 u 330 830 u 830 
Pentachlorophenol 900 u 900 900 u 900 840 u 840 2100 u 2100 
Phenanthrene 38 J 360 84 J 360 330 u 330 2400 830 
Phenol 360 u 360 360 u 360 330 u 330 830 u 830 
Pyrene 64 J 360 92 J 360 330 u 330 3300 830 
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APPENDIXB 

95 % UCL CALCULATIONS AND 
VERIFICATION SAMPLING RESULTS 
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APPENDIXB 

95% UCL CALCULATIONS AND 
VERIFICATION SAMPLING RESULTS 

Rev. 0 

The calculation in this appendix is kept in the active Washington Closure Hanford project files and is 
available upon request. When the project is completed, the file will be stored in a U.S. Department of 
Energy, Richland Operations Office, repository. This calculation has been prepared in accordance with 
E G-1, Engineering Services, ENG-1-4.5, "Project Calculation," Washington Closure Hanford, 
Richland, Washington . The following calculation is provided in this appendix: 

1O0-F-26:8 Waste Site Cleanup Verification 95% UCL Calculations, 0100F-CA-V0290, Rev. 0, 
Washington Closure Hanford, Richland, Washington. 

DISCLAIMER FOR CALCULATIONS 

The calculation that is provided in this appendix has been generated to document compliance with 
established cleanup levels . This calculation should be used in conjunction with other relevant 
documents in the administrative record. 
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Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-F Field Remediation Job No. 14655 

Area: 100-F 

Discipline: Environmental *Calculation No: 0100F-CA-V0319 

Subject: 1 00-F-26:8, 1607-F1 Cleanup Veri fication 95% UCL Calculation 

Computer Program : _E_x_c_e_l ___________ _ Program No: _E_x_c_e_l _2_0_0_3 _________ _ 

The attached calcu lations 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 Ca lculation fxi 

0 
Sheets= 8 

Attm. 1 = 19 
Tota l = 28 

WCH-DE-018 (05/08/2007) 

Preliminary I : 

() I 

Superseded 1 Voided I '. 

NA S . W. Callison 

<IA.Ir/ /' tl-t -o7 

SUMMARY OF REVISION 

·obtain Cale. No. from Document Control and Form from Intranet 

Remaining Sites Verification Package for the 1607-FI and 100-F-26:8 Waste Sites 

Rev. O 
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Washington Closure Hanford CALCULATION SHEET 

Cale. No. 0100F-CA-V0319 Rev. No. 0 Originator H. M. Sullowa J! / Date 11 /05/07 
Project 100-F Field Rem a1ation Job No. 14655 
Subject 100-F-26:8, 1607-F1 Cleanup Verification 95% UCL Calculation 

Checked M. J. Appel.1:".) ~Ji,, Date ~D ?-
Sheet No. 1 of 8 

1 Summary 

Purpose: 2 
3 
4 

Calculate the 95% upper confidence limit (UCL) values to evaluate compliance with cleanup standards for the subject site. Also, 

5 
perform the Washington Administrative Code (WAC) 173-340-740(7)(e) Model Toxics Control Act (MTCA) 3-part test fo r 

6 nonradionuclide analytes and calculate the relative percent difference (RPO) for primary-duplicate sample pairs for each contaminant 

7 of concern (COC) and contaminant of potential concern (COPC}, as necessary. 

8 
9 Table of Contents: 

1 o Sheets 1 to 3 • Calculation Sheet Summary 
11 Sheet 4 to 5 • Calculation Sheet Shallow Zone Verification Data 
12 Sheet 6 · Calculation Sheet Duplicate Ana lysis 
13 Sheet 7 to 8 • Ecology Software (MTCAStat) Results 
14 Attachment 1 • 1 O0-F-26:8 Verification Sampling Results (19 sheets) 
15 
16 Given/References: 
17 
18 1) Sample Results (Attachment 1 ). 

19 2) Background values and remedial action goals (RAGs) are taken from DOE-RL (2005b), DOE-AL (2001 ), and Ecology (1996) . 

20 3) DOE-AL, 2001, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 4, 

21 U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
22 4) DOE-AL, 2005a, 100 Area Remedial Action Sampling and Analysis Plan (SAP}, DOE/RL-96-22, Rev. 4, U.S. Department of 
23 Energy, Richland Operations Office, Richland, Washington. 
24 5) DOE-AL, 2005b, Remedial Design Report/Remedial Action Work Plan for the 100 Area (RDR/RAWP), DOE/RL-96-17, 
25 Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, Washington. 
26 6) Ecology, 1992, Statistical Guidance for Ecology Site Managers , publication #92-54, Washington Department of Ecology, 
27 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-POL Values (Censored Data Sets), Publicat ion #92-54, Washington Department of Ecology, 
Olympia, Washington. 

30 
31 
32 B) 
33 

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

34 9) Ecology, 2005, Cleanup Levels and Risk Calculations (CLARC) Database, Washington State Department of Ecology, 
35 Olympia, Washington, <https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx>. 
36 1 0) EPA, 1994, USE PA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 
37 EPA 540/R-4/013. U.S. Environmental Protection Agency, Washington, D.C. 
38 11) WAC 173-340, 1996, "Model Toxic Control Act• Cleanup," Washington Administrative Code. 
39 
40 
41 

Solution: 

42 
Calculation methodology is described in Ecology Pub. #92-54 (Ecology 1992, 1993), below, and in the RDR/RAWP (DOE-AL 2005b). 

43 Use data from attached worksheets to perfo rm the 95% UCL calculation for each analyte, the WAC 173-340-740(7)(e) 3-part test for 

44 nonradionuclides, and the RPO calculations for each COC/COPC. The hazard quotient and carcinogenic risk calculations are 

45 located in a separate calculation brief as an appendix to the Remaining Sites Verification Package (RSVP). 
46 
47 Calculation Description: 
48 The subject calculations were performed on data from soil verification samples (Attachment 1) from the 1 OO-F-26:(l and 1607-F1 
49 waste sites. The data were entered into an EXCEL 2003 spreadsheet and calculations performed by using the built-in spreadsheet 
50 functions and/or creating formulae within the cells. The statistical evaluation of data for use in accordance with the RDR/RAWP 
51 (DOE-AL 2005b) is documented by this calculation. In addition to the statistical soil samples collected at this site, nonstatistical data 
52 were collected, and the results are also included in Attachment 1. As the maximum detected values for these data sets are used 
53 instead of the 95% UCL (additional discussion is provided in the RSVP), calculations on these data sets are not included herein. 
54 
55 Duplicate RPO results are used in evaluation of data quality within the RSVP for this site. 
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Washington Closure Hanford CALCULATION SHEET 

Originator H. M. Sulloway · ~v~? Date 11 /01 /07 Cale. No. 01 00F·CA-V0319 Rev. No. 0 
Project 100-F Field Remediation .:) Job No. 14655 Checked M. J . Appeln111 IP,- Date --, 1~)-0-5""'~+ 
Subject 100-F-26:8, 1607-F1 Cleanup Verification 95% UCL Calculation Sheet No. _2_0_8_ 

1 Summarv (continued\ 
2 Methodology: 
3 For nonradioactive analytes with ~50% of the data below detection limits and all detected radionuclide analytes, the statistical value 
4 calculated to evaluate the effectiveness of cleanup is the 95% UCL. For nonradioactive analytes with >50% of the data below detection 
5 limits, as determined by direct inspection of the sample results (Attachment 1 ), the maximum detected value for the data set is used 
6 instead of the 95% UCL, and no further calculations are performed for those data sets. For convenience, these maximum detected 
~ values are included in the summary tables that follow. The 95% UCL was not calcu lated for data sets with no reported detections. 

9 Calculated cleanup levels are not available in Ecology (2005) under WAC 173-340-7 40(3) for aluminum, calcium, iron, magnesium, 

10 potassium, si licon, and sodium; therefore, these constituents are not considered site COCs/COPCs and are also not included in these 

11 calculations. The 95% UCL values were also not calculated for radium-226, radium-228, thorium-228, thorium-232, and potassium-40, 
12 as these isotopes are not related to the operational history of the site and thus not considered COCs/COPCs. 
13 
14 All nonradionuclide data reported as being undetected are set to ½ the detection limit value for calculation of the statistics (Ecology 
15 1993). For radionuclide data, calculation of the statistics was done on the reported value. In cases where the laboratory does not 
16 report a value below the minimal detectable activity (MDA), half of the MDA is used in the calculation. For the statistical evaluation of 
17 duplicate sample pairs, the samples are averaged before being included in the data set, after adjustments for censored data as 
18 described above. 
19 
20 
21 

For nonradionuclides, the WAC 173-340 statistical guidance suggests that a test for distributional form be performed on the data and 

22 the 95% UCL calculated on the appropriate distribution using Ecology software. For non radionuclide small data sets (n < 10) and all 

23 radionuclide data sets, the calculations are performed assuming nonparametric distribution, so no tests for distribution are performed. 

24 For nonradionuclide data sets of ten or greater, as for the subject site, distributional testing is done using Ecology's MTCAStat software 
25 (Ecology 1993}. Due to differences in add ressing .censored data between the RDR/RAWP (DOE-RL 2005b) and MTCAStat coding and 
26 due to a limitation in the MTCAStat coding (no direct capability to address variable quantitation limits with in a data set). substitutions for 
27 censored data are performed before software input and the resulting data set treated as uncensored. 
28 
29 The WAC 173-340-740(7)(e) 3-part test is performed for nonradionuclide analytes only and determines if: 
30 1) the 95% UCL exceeds the most stringent cleanup limit for each COPC/COC, 
31 2) greater than 10% of the raw data exceed the most stringent cleanup limit for each COPC/COC, 
·32 3} the maximum value of the raw data set exceeds two times the most stringent cleanup limit for each COPC/COC. 
33 
34 
35 The RPO is calculated when both the primary value and the duplicate value for a given analyte are above detection limits and are 

36 greater than 5 times the target detection limit (TDL). The TDL is a laboratory detection limit pre-determined for each analytical method 

37 and is listed in Table 11-1 of the SAP (OOE-RL 2005a). Where direct evaluation of the attached sample data showed that a given 
38 analyte was not detected in the primary and/or duplicate sample, further evaluation of the RPO value was not performed. The RPO 
39 calculations use the following formula: 
40 
41 
42 
43 
44 

RPO=[ IM-SV((M+S)/2)]*100 

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

: ~ ~a°:o;~i1
1
~t-y ;~:~:~~~=:;~a~~it:~~t:~

1

r~~~~cdf ~~ ~:~~~~l;~a;~ ~=~4tl~~~~i~n:o ~/;:~=t~,5~~hna;o~

0

~:~ng~~:.tr;r tr~~i1:'t~~
0;~:re 

48 data) , further investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of 

49 the subject site. Additional discussion as necessary is provided in the data quality assessment section of the applicable RSVP. 

50 
51 For quality assurance/quality control (QA/QC) split and duplicate RPO calculations, a value less than 30% indicates the data compare 
52 favorably. For regulatory splits, a threshold of 35% is used (EPA 1994). If the RPO is greater than 30% (or 35% for regulatory split 
53 data), further investigation regarding the usability of the data is performed. No split samples were collected for cleanup verification of 
54 the subject site . Additional discussion is provided in the data quality assessment section of the applicable RSVP, as necessary. 
55 
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Washington Closure Hanford CALCULATION SHEET 

Rev. No. 0 Originator H. M. Sulloway ~s Date 11/0 1/07 Cale. No. 0100F-CA-V0319 . 
Project 100-F Field Remediation Job No. 14655 Checked M. J . Appel l]/JQ µ 
Subject 100-F-26:8, 1607-F1 Cleanup Verification 95% UCL Calculation 1 

Date -, /~/_S:::_l~o-_,,_-
Sheet No. _ _.:._3...co.c.../ 8-'---_ 

1 Su mmary (continued) 
2 Results : 
3 The results presented in the tables that follow include the summary of the results of the 95% UCL calculations for the shallow zone 
4 excavation, the WAC 173-340-740(7)(e) 3-part test evaluation, and the RPO calculations, and are for use in risk analysis and the RSVP for 
5 this site . 
s~-------------------- ------------------------ -----' 
7 

9 
1 0 
1 1 
1 2 
1 3 
14 
1 5 
1 6 
17 
1 8 
1 9 
2 0 
21 
2 2 
2 3 
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 

Results Summary - Shallow Zone Excavation 

Analyte 
95% UCL Maximum 

Result" Value• 
Arsenic 2.2 
Barium 62.6 
Beryll ium 0.30 
Chromium 12.0 
Cobalt 5.6 
Copper 11.2 
Lead 7.9 
Manqanese 264 
Nickel 8.8 
Vanadium 33.1 
Zinc 37.7 
Bis (2-ethylhexyl) phthalate 0.12 
Antimony 1.1 
Boron 2.1 
Mercury 0. 16 
Molybdenum 0.52 
Selenium 1.4 
Silver 0 .51 
Total Petroleum Hydrocarbons 253 
Alpha-Chlordane 0.0042 
Beta-BHC 0.0006 
4,4'-DDD 0.0012 
4,4'-DDE 0.011 
4,4'-DDT 0.0030 
Endosulfan I 0.00053 
Gamma-Chlordane 0.0025 
Heptachlor epoxide 0.0006 
Methoxychlor 0.001 
Dibenz(a,h)anthracene 0.029 
Fluoranthene 0.022 
Phenanthrene 0.018 
Pyrene 0.029 
WAC 173-340-740{7)(e) Evaluation: 

WAC 173-340 3-Part Test for most stringent RAG: 
95% UCL > Cleanup Limit? NO 
> 10% above Cleanup Limit? NO 
Any sample > 2x Cleanup Limit? NO 

Units 

mg/kg 
mg/kq 
mg/kq 
mg/kg 
mg/kg 
mg/kq 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kq 
mg/kg 
mg/kg 
mg/kq 
mg/kq 
mg/kg 
mg/kg 
mg/kq 
mg/kg 
mgtKCl 
mg/kg 
mg/kg 
mg/kg 
mg/kq 
mo/kg 
mg/kg 
mg/kg 
mg/kq 
mo/kq 
mq/kq 

51 •The 95% UCL result or maximum value, depending on data censorsh ip, 
52 as described in the methodology section. 
53 QA/QC = quality assurance/quality control 

54 RSVP= remaining sites verification package 
55 

Relative Percent Difference Resu lts• -
QA/QC Analvsis 

Analyte 
Duplicate 
Analysis< 

Alum inum 31.9% 
Barium 11 .1% 
Calcium 8.2% 
Chromium 36.9% 
Copper 7.3% 
Iron 36.7% 
Magnesium 29.7% 
Manganese 14.7% 
Silicon 92.4% 
Vanadium 51 .1% 
Zinc 27.0% 
"Relative percent difference evaluation was not 

required for analytes not included in this table. 
<These values are discussed in the RSVP. 

Abbreviations/Acronyms : 
The following abbreviations and/or acronyms are 
used in this calculation: 
B = blank contamination (organics) 
BG = background 
C = blank contamination (inorganics) 
COC = contaminant of concern 
COPC = contaminant of potential concern 
DE = direct exposure 
GW = groundwater 
J = estimate 
MDA = minimal detectable activity 
MTCA = Model Toxics Control Act 
PQL = practical quantitation limit 
Q = qualifier 
QA/QC = qual ity assurance/quality control 
RAG = remedial action goal 
RDL = required detection limit 
RDR/RAWP = remed ial design report/remedial 

action work plan 
RESRAD = RESidual RADioactivity (dose model) 
RPO = relative percent difference 
RSVP = remaining sites verification package 
SAP = sampling and analysis plan 
TDL = target detection limit 
U = undetected 
UCL= upper confidence lim it 
X = tentatively identified compound quantified relative to 

a response factor generated from a daily 

calibration standard 
WAC = Washington Administrative Code 

Remaining Sites Verification Package for the 1607-FJ and 1 00-F-26:8 Waste Sites B-4 



to 
I 

Vl 

W•U hlngtpn Closure Hanford ~'N.·1( Originator H . M . Sulk>way ,•\\ V\.) 
Prolect 100-F Fiakt nemed1alion 
Subject 100-F-26:8 1607- F1 Cleanup Verttlcatton 95,-,. IJCL Calculallon 

1 100-F-26 :8 Excav ation Shallow Zone Slellstk:al Ca lculations 
2 VerlUcatlon Data 

CALCULATION SHEET 

Date 11 /05/07 
Job No. 14655 

Cale. No. 01 00F·CA·V03 19 
Checkod M . J . AePel 

Rev. No. O 
Dato ' •-JQ? 

Sheol No. 'Jofld· -

Sample Samplo Sample Arsenic Beryll ium Chromium Cobalt Copper Lead Mimgar1ese 
Area Number 0:ata m n/k" I Q POL POL m O POL mo/ko O POL mg/kg O POL m,.,/kn O POL mnllc"n \ O POL m,.,/ka Q PO L 

Barium 

a 1nn/k,. 

L---- "-•--- --~J~,•~F~•'~ · -+- ~l,{)7 __ 1_4 I .. ~'.cc·2~-+-~=~i--c-~--o~.=06--~~ I o.ro 5.~ c _; o.3 4 2 0.24 10.~--+ --+-'o"'.2"c1-+--"''·"-' -.;-+-''-'·o"--l---'2"'0"'2_ 4-_,_____,,oc,.2:.,.,_, 
0 Ouplico te o l J1~ J15F98 8/13107 -~ _ L?. 0.08 0_._24 ___ +-~l- ~o~.0~3---af--~7_.J ~C- __ 0!!..___2.39 _ ... .. ~•~";· __ 0•;~~~~+~Jnf.2g•~~r~~;";·•~~~~~i~~OJ.2t7~~t~~:c2".,,_9:-_-_-_,.._-__,t---_,,"-Oce.~90t~.::1t~j2tf34t~~t~j~~~0".£.2t1~j 

38.3 c · 
42.8 C 

1~1 J16F94 ·f-----=B1'-'1"'J10.::.''--+---'-'-"''- ··' ---1---'-''·:c.2_+--="'---+- ,....__,o,,.o~•-1-- ~.-2?_ ,_:.__~r--- 1 .a , n .24 10_9 · i o.2e 4.o 0 .91 283 0 _2 1 
8 2 J l6F95 - ~--"Bl:_:1,::3I0:::.7:-..+-____:c2·c.::._0 UI 0.06 0.22 0 .03 6 .1 C 0 .3 1 4.9 0.2~ 11.6 I 0 .28 3.7 1.0 238 0 .22 

90.8 C 
-41.7 c 

9~-_--.3 ____ i.,__,J15F96 8113"07 1.9 1· 1.2 0.08 0.29 0.03 8 .3 C 0.2(_-j---~-"6t.n::-_-:._~f---_t-:..-=,"'ac'.2t3::-_-_1--:..-_-:-1~"'1-'c.5t-:._if--._-:._t-:..-io".,,e2~G'=-~t-_-_c-"4;f.2c~~--~J-~~_!c0'-'.~94~--~+_-:._~2!,c.en~'=-~-J---l-___.!O!,i.~2~ 
10~.. _, .2__L..... J15,1:99 8/13107 __ _£\_·· I 1.2 .. 0.06 0.20 _Q.03 5.9 C 0.29 4.4 0.23 10.5 0.2C 3.0 0 .96 191 0 .2 

G8.9 C 
50.4 C 

11 6 J15FBO 8/13107 1.9 I 1.2 0 .06 0.20 . . 0 .03 13.9 C ·o .. c;:29~=~==~•~.7~=~==+=~0~.2~3t=+==t•o~.2t=1==t=~0~.2~6==t==2t.~•====jt=~oj.95~==t=J2u1±1==t=j:::=jo;.2t=j 
12 7 J1!5FBt 8/13/07 ~-3 1.2 0 .06 ~ -~ti 0 .03 9 .9 C 0.?.9 5.6 023 10.9 0.26 17.5 0.96 263 ·0 .2 --

48.2 C 
54.8 C 

13 8 . J 1~FB~ ..... 611 31'07 --1-· _ 1,c.7~---l---1----''-"·2~+---=-""--- 0.06 U.26 0 .03 7 .~ _ ·_c· 0.2!=1 5 .3 0 .23 10.4 0.2G 7.1 0.85 238 O.:! 

14 '-----"--- .. __ Jl~_~B,'.! __ ~:3'0='-1-- ~•-2~-+--"IU--1-~•~-2~--+--~ 0.06 0:~£.__1-- --~ - · 2 1.6 -+--"c--l-__,o"".2"'9-!--_:,4.,,_B_+-_,_--"o"".2"-3~---''°"'·""-+--1---'"""·2ss8'--4-----"'3.7 ---- ·-- _0:1?6 ?.1.~. 0.2 

4<4.9 C c -48:0 __ 

15 10 J1 5FR4 B/13/07 2.9 I ! 1.2 0 .06 0.41 0 .03 8.2 C 0.29 0 .0 0 .23 11.1 0.26 6.5 0 .95 2a2 0.2 68.4 C 

16 Statl$lical Com,..utatlon lnnut Dal• 

17 Sample Sample ~pl• Arsen ic Bar1um Borytl lum Chromium Cobalt Copper Lead Manganese 
18 Area Numb• Dal• m-"- m_,.,_ m-"'" mo/k mn/\o mn/k m- "-- m-n 
H>~.. J 1SF97/J15F98 8/"3/07 1.-4 ! 40.6 · · 02 _l 65 45 110 30 I 218 

~~ ----'~'---------JI--~'-';-"!-';:--':-· !~:; ,;} : ~:~ - . ~71·· --= --~li-.·_--,_==--. ---~-~1-~-:" • .::.!_ .. .j_._-l_t-~~--~~---,_t-~~--',°':c_o'=_-:._~f--_-:._t-:._-_-:._-:._-:._-:._t-__ -_-_-_""J::i:'-'":.o-;,--~-::_i:-::_~;~-:._~-::_--~-::_-:._~j+-_~-::_--:.C:~.~-•=~2'::_-:._~J~~-::_-i"±_l--~=----_-_-_--J.-l---_--',e~2~,.n83::~~- -1----" 
221-. J _ _____J,__J_•~•-F9e 8113/07 1.s l 5tu1 __ ~ · 
23 5 J 1SF99 811JI07 2.3 __ _ ___ ~ I O.?. 5.9 A.4 10 .5 . 1Qt·· -· ·-. 

2•~. ~ J15FBO 8/13107 __ ·._o_t·-:- '----· _ . 48.2 0:-i . 13.9 4.7 ·,o.2 2.6 2 11 

25 7 J1 5FB1 8/13107 2.3 54.e ·l-----+--'Oc,.2"c;.._-+~-----+- ··~i.~------l-+- -~f---'5".6'----l- 10.9 ii.5" 2_~ ___ .,_ ____ __ _ 
ze~--.. J15FB:i -- 8113.107 1Y· · i .f----...:•:::•_:·o_· _· +--+----f--"o"".25"--1- , s.J ·• --- ~·,-:cn·;;.'-f--+----+-..;':,;·'~+-~-- - -1--2~3~8'---l----l---~ 
:~~- 1

90---1--~-~t~ ·-·- t:~; ·-·~ :~ -: : 6:4 : i~3
1 --if---:--,\~

5
-t--+-

4
.H ..... ~~ :~ ~:: :~~ 

29 Staliatical Com"'utallon• 
30 

05% UCL bqsed on 

Araenie Barium Bervlllum Chromium Cobalt Co--r Lead Manaaneae 

Larg~cd"',A,,;1;u1,c~,o~.~~· use ~S:iiJ .~=~}L La<~rt~~ •. ;=:~'u,e d~s; ~~7a~:L LM~r~;.;,;~'.,;lon~.~t~e Lar:T~~1,;,·bui'~.~,on•.1~tH d,~SE:;e=:.=1'2. La,~it~~~~,~~~~~taa 
31 L--- -------------4- u ' __ _ _ 1-fO ~-statis

1

tic. +-~---•~~--- z- statis tic. uu\ • · ··--l--~~~~~--+-,=o-',;' •;,,•,e_lS1,;,lco_. _ _ --4 ___ "_;,_i,_;bu- tion_. ---1 ~=----•--• ----- · ,,_ <-o~7i ·--~ -· i o-x. ~~ ~ ·~~ - ~---l----1--_..,/J,,_-_-J-1--_-l_;_-_-_-_-_-_-1+----~-"°"'~~:j::i::::::i::i~~o:::::i:::::-j 10 7 7 

;;~--· _ _ _____ standard de!!:' _oe,,1·•s;·•,'-. _ _,_ 1· ·_!--1_·_ .. '.~_. ·_· .-+>---,-~;},e;:~~----+L---~---_---+---oc=-006"'·2=-c",__,,--~-:._:_-::._--+----;:;.c:!i'--+-+----l--o=-\""2,--+-l-··II ~-:: ___ -1-_;:,:.::-...l---+----,t--- ·--'!,'::c--+--l----+--;;c::.:.2;;.7_;..-4-. _ __ _ 

36L- . 9s,rD~ 2.2 62.6 0 .30 I 12.0 . ·s~G +--+:+---+-,----- +~'~··'.----l---l-----l----!2~•·~+--l---_j 

0% 
,o.lil 
0 .45 
11.2 

~~ --------- -~F-,na-1 ~:nt~ ~=:~: ~:~ ::~ I ~:~ - . ~!:~ :-~-. I - ---l--'-C.:::..-1-.,__ __ -1--',,;;"",t'-.l--:.----4--f>'a""!-+---l-- - ---
11 .6 
11 2 

Most str n gent"Cleanup·t.Il"nlt tor nonrag1onuc11ce 
and RAG type B GJOE/GW & BO/OW BG/GW & River BG/GW & All/er BO/OW BG/River AG/GW ,\ Aivt4r 

!~'~w_A_C~17~3-~34~0~3~.,,~A~R~T~T~E~S~T- ----..1 lm'!!OJl;Dlk!!kSJ\-o--"'20!c__R~;~v•!!:'!:P!£<0!.!IOC~l!!!,OO"lt--'!.::'~2 __ _!P!!,0!!!1CC="•~n--if--.!'~··· ~ __ !:P'"'°'"'"""''"''°""----+--"'"""·''--~P,.!co•,e""s:·'e!"""-' ---1--''"'2~__,o,.,w=Pcs,oe,loce,,l"'lon"-t-=- -...!'.!:=='--f--_!_!c!,__~!J!!!~!!L+..2~--!:P!!!"'!.!'•!!i!Cl!!!,lo!!!_n--1 22 Protection 10.2 rrot9Ction 512 

. 41 05% UCL> Clean:.,p Limit? 
42 > 10~ above C l&el'\Llp Llmll? 
-43 Anv .!-arnnJe > 2X Cleanr.J"' Limit? 

WAC 173-340 Cornpuanca7 Ye• · 

NA NA 
NA NA 
NA NA 

Beceuse o.11 values are below B~causo all values are below Bac.aus:a aN v.alua5 a1e INlow Th" data sel meet:!! 1he J ·;>art Becau:!la all values are below Because all values am below 
background (20 m g/kg), the background (132. mglkg), UMt h,11ckgroond (1 .51 mg/kg). the test criteria when compared lo b.3ckgrouncl {32 mg/kgi, the background (22.0 mg/kg), the 
WAC 173--340 3•::>R rt test is WAC 173-340 3-part \eist is WAC 173 340 3 -part test ts the most stringent cleanup W AC 173-340 3 -part lest iii WAC 173-340 3·tWI IAsl l,i; 

not re-Quired . not required. no1 required. lin1it. not roquirad. not required. 

NO 
···· - ,-:o 

NO 

The doto :.et meets the 3· 
part tosl criteria when 
r.omparP.d In the most 
stringent cleaou;, limit . 

NA 
NA 
NA 

Beeo.uso all va.tucs 3.rc bcklw 
background (512 mgtkg), the 
WAC 173-340 3-pa rt test Is 

not required. 

••L _ ____ _________ ___j__ _________ L--_______ ..L _____ __ _,_ _____ ___ _,_ ______ _ _,__ _______ -1 ________ .1._ _ ______ _ 
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Washington Closure Hanford ill!( 
Originator t-1. M. S ulloway 'L~'l 

Project 100-F Field Aemedialion' 
Subject 100-F-26:S. 1607-Ft Cleanup Verifica:ion 95-%UCL Catcula!ion 

1 100--F-26:8 EKcavation Shallow Zone St.otlstlc.>I C.aloul.atlonc 

2 Verification Data 
.-------::--

3 :sample 

4 
5 
G 
7 
8 

" 10 

Area 
4 

Ouolicote of J1 SF97 
1 

..,..__3.. 
3 

~5 -

t-- - --- 6 
7 

Sample 

Number 
J 15F97 
J16Fgs 

J15F94 
J15F95 
J15F96 
J1fiF99 

J15FBO 
J15FB1 

Sample Nlckel 
Dato lmQikg . a 

8113/07 7.0 
- - slfaJ07 8.7 - -· --· 

8/13/07 8.3 
8113iil7 7.7 
8/13/0f" - 9.0 
8113/07 7.2 
8113/07 8.1 - ----
8113/07 8.7 

POL 
0.82 
0.A 

0.79 
0.84 
o.n 

·0 .19 
0.78 
0.79 

11 
12 
13 
14 
15 

8 J 1SFB2 8113/07 8.5 · ··o.n 
9 J15FB3 8113/07 8.4 0.79 ........ -
10 J15FB4 811:Y07 9.S 0.78 

10 Statbtlcal Com tiition In ul Oat.a 

171 S11mple Sample 
18

1 
Area Number 

Sample I Nickel 
Date ma/ka 

19 4 J 15F97/J15F98 
, ..... ~. -•··· 20 1 ,l l ;)rl,4' 

811:Y07 7.9 I 
ei13/07 8.3 

211-- ?_ .• j15FQS _ . - -
22, 3 J15F96 ... ,.,..,.. ... 

23~-- 5 .. --· J1 5F~ 
24 6 J15FB0 

RJ1-vn7 I 77 I I 
0/1-YUt e .u 
8113/07 72 
8/13/07 8.1 

25 ., J15f81 ~ ··-··e.1 
26 8 JISFB2 .. -~- 8/13/07 8.5 

ru, ~,07 27 9 J15FB3 ~- 8.4 

Va na dium 

m a POL 
19.8 0 .£4 
33.4 - 0.24 
32.5 0 .24 -· 
26.3 0.25 
352 o::ff ... 
26.1 0.23 
29.3 0.23 
35.7 0-23· 

32.3 0.23 
30.0 . ---~ --. -- 33.6 0.23 

I Vanadium I m""'" 
26.6 I I I 
32.!i I I I 

I 26.3 I I I 
35.2 1-t==-26.1 
29.3 I 
l5.7 I _I 
32.3 I 
30.0 J 

28 10 J1 5FB4 -~- - ·-Nl l .'U1 l 7 I QA I I -~ ;._- -i-- 1 -, 
29 Stati~Ucal Computalio ns 
30' Nlckel Vanadium 

Zinc 

m a 
23.1 C 
30.3 C 
-49.4 C 
27.7 C 
37.1 · C 
:24.2 C 
27.1 C 
33.6 C 
31.1 C 
32.9 ~ -~ C 

Zinc 
m"" 

26.7 i 
40.4 

27.7 

37.1 

24.2 
27.1 
33.6 
31.1 

32.9 -i ·1 39.2 

Zinc 

POL 
0.12 
0.12 
0."12 
0. 12 
0 .11 
0~12 -· 

6~i2 
0 .12 -- . 
0.11 
0.12 
0.12 

Urge data set (n ~ 10), use 
95% UCL based on MTCASta.t lognormal 

3
1 

dlslr'bUt:on. 

Large data set (n ~ 10}, use I large data s~I (n 2: 10), use 
MTCAStat lognormal MTCAStat lognorma1 

dislllbtA.lon. distribution. 

32___ N 10 

: _ _ ?ft< De_te~-~ M"''!;"~.~+--C:~c'-c-~·-+--+---t--,~~.--+-----l 
T=~ ,~--~, , - - --10------

l 0% 
~-0 ··•·32.9 

3E --- · ·-- Standard deviation 0.73 
36 95% UCL on mean B.8 
37 M:lkfffllJm value 9.8 

3.64 . I 7.5 
·Jil --~, I 37.7 
35.7 I I ·-:.~u 

38 --·· Final Statistical Value as I ..... I I 37.7 

BGIGV/ I BG/GW BG/Riv&f 
Protection 85.1 Protection 67.8 Protection 

Most Stringent Cleanup limit for nanradlonucllde 
"nrf RAG l ype 

39 (mg/kg) 19.1 

I 
NA --- -·-

40 WAC 173-340 J.PART TEST 
41 95% UCL > Cleanup Umlt? NA '""" 
42 -,. 10% AtnvP. C:IAAnup limit? NA N A NA ~· 43 Anv samole > 2X Cleanuo Limit? NA . ., • NA 

CALCULATION SHEET 

8 1s(2-ethythexyl) phlhalale 

mgtko I a POL 
0.036 J 0.35 
0.022 J 0.33 
0.33 U . ... _0_33" --

0.022 ··· ··:r 0.35 
0.043 J -~ 
0.044 ' J 0.33 
0.036 : .. J -··o:n-
0.27 I J 0 .33 
0.074 I J 0.33 
0.027 I J 0.33 
0.022 I J 0.33 

Bls(2-ethy{huy1) p hlhala1e 
mc/ka 

0.029 I I 
0.17 

o,~~ -
0.043 
0.044 
().036 
0 .27 i 

··-~:~~---+--+-
0.022 I I 

Bls(2-elhylhexyl) phlhalale 
Large data set (n .t 10), 
lognormaJ an:j normal 

distrbutbn rejected, use z
stt.tistk::. 

10 
,no.:. 

0.073 
- 0~081 

0.12 

0.27 
0.12 

0.35 River Protecticli 

NA 

NA 
7V; 

BecaJSe all vaJues are below Because all valu&S are below Bocause al values are below Because aR va/u95 are bek>.Y 

WAC 173-340 Compliance? 
backgrolA"ld (19 .1 m~g), the background (85.1 mg/kg}. ltle baekgrc.und (67.8 mg/kg), the b&ckgrot.nd (0.36 mg/k~). the 

WAC 1i3-3'10 3·pArt test b, WAC 173•3'0 3-p:irt le:>! 1G WAC 173-3'1 0 3-parthu;t is WAC 173.340 3-part tesl ts not 

4-4 nol required. not require1. not required. requir9d. 

o.,. ff/~ /vz 
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CALCULATION SHEET 
Woshinqton Closure Hanford 1\ \fl.A./ 

Originator H. M. Sulloway \Y' ) 
Project 100-F Field Remediation 

2 
3 
4 

I 

5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 

; 

_.,.., ., ____ . 
S..mpllng 

Area 
4 

Duolicate ol 
J15F97 

Analvsls: 

Duplicate 
Analysis 

Sampling 
Area 

4 
Duplicate of 

J15F97 
' Analvsls: 

16 
17 
18 
1 

2 
2 
2 

I 
l 
) Duplicate 
I Analysis 
1 

23 

Subject 100-F-26:8, 1607-F1 Cleanup Verification 95% UCL Calculali011 

SAmple Sample Aluminum An1imony 
Number Date mo/ko QI POL mg/ka IO I POL 
J15F97 811 J/07 3500 I 5.0 0.6 IC I 0.7 .. 

J t5F98 8/13/07 4830 I 4.9 1.1 IC I 0.7 

TOL 5 0.6 
Both> POL? Ye~.(~ontinue) Yes (continual 

Both >5xTOL? Yes (calc RPDI No-Sloe (ac_ceptable) 
RPO 31 .9% 

Dillerence > 2 TDL? Not apolicable No · acceotable 

HEIS Sample Cooper Iron 
Number Date ma/ka I a I POL mg/ka IQ I POL 
J15F97 8i13/07 10.6 I 7 0.27 9040 l ei 7.3 

J15F98 8/1 3/07 11.4 I I 0.27 13100 IC I 7.1 

TDL · 1 !j 

Both> POL? Yes /continue) Yes {continue) -- . 
Both >5x TDL 7 Ye• /calc RPO\ Yes !c•lc RPO) 

RPO 7.3% 36.7% 
Dilference > 2 TDL? Not anclicable Not aoolicable 

Date 11/01/07 
Job No. 14655 

Arsenic Barium 
ma/ka I a I POL ma/kg I 0 POL 

1.4 

·1 
I 1.2 38.3 IC 0.06 

I le 1.3 1.2 42.8 0.06 

10 2 
Yes (conJ_l~u_cL Yes (continue) 

1-·· N.o•Stop (acceptable) Yes (calc RPO) 
11.1% 

No - acceotable Not applicable 

Lead Mai nesium 
ma/ka I a I POL mQ/kg QI POL 

3.1 I I I . ... 2490 Cl · 2.5 .. 

2.9 I I 0.98 3:J60 cl 2.4 

5 75 
Y_~• {co~~lnue) Yes (continue) 

No-Stop (accept~':>'~). _. Yes {calc RPO) 
29.7% 

No - acceotable Not aoolicable 

. . Bls(2-ethythexyl) 
24 Sampling HEIS Somple Sod ium Vanadium Zmc ohthalate 

25 Arca Number Date mo/ko I Q I POL mg/ka I O I POL mo/ko I O I POL mn/kg I QI POL 
26 4 J15F97 8/13/07 109 IC I 2.1 19.8 I I 0.24 23.1 I C I 0.12 0.036 I J I 0.35 

Duplicate of • ··· - I I I I --··- , I I I 
27 J15F97 J15F98 8113/07 1W C: 2.1 33.4 0.24 30.3 C 0.12 0.022 J 0.33 
28 Analys js: 
29 TDL 50 2.5 1 0.33 
30 Both > POL? Yes !continue) Yes !continue\ Yes _(conlinuel I No-Ston I accep table) 
31 Duplicate Both >SxTDL? No-Stoo (accaptabla) Yes_(<:_a}c RPO) Yes {calc RPO\ 
32 Analysis RPO 51.1% 27.0% 
3~ DMerence > 2 TDL? No• acceotable Not aoolicable Not aoollcable T No - acceptable 

Cale. No. 0100:=-CA-V031 9 
Checked M. J. Appel : )•Y' ,\,. Ac-

' 

Bervllium Calcium 
mg/kg o POL ma/ka I O I POL 
0.18 0.03 3530 1 c1 2.2 

0.24 0.03 3830 IC I 2.1 

0.5 100 
Yes (continue) Yes lcontinuet 

No-Sloe {acceotable) Yes (calc RPDl 
8.2% 

No - acceotable Not aoolicable 

Manganese Nickel 
mn11<n QI POL mnlkn I Q I POL 

202 I 0.21 7 I I 0.82 

234 I 0.21 8.7 I I 0.8 

5 4 
Yes (continue) Yes/continue\ 
Yes (calc-RPD\" ·•·· No-S:oL(acc ep'.able) 

14.7% 
Nol auplica~le No - acceotable 

Total Chromium 
mn/kn a POL 

5.3 __ C ,___ __ 0.3 

7.7 C 0.3 

1 
Yes lcontinuel 
Yes lcalc RPDl 

36.9% 
Not aoollcable 

Potassium 
mn/lm I Q I POL 

642 7 C I 9.7 

766 I C I 9.5 

400 
Yes (continue) ________ 

No-Stop (acc~tableL_ 

No - acceotable 

Rev. No. 0 

Date 11 I :f::br 
Sheet No. 6 of 8 

Cobalt 
ma/ka I Q I POL 

4.2 I I 0.24 

4.8 I I 0.24 

2 
Yes {contlnuol 

No-Stor (accRnfable) 

No - acceptable 

Sil icon 
ma/ka I 0 1 POL 
1940 I C I 2.6 

714 I C I 2.6 

2 
Yes (continue) 
Vos (calc RP~ 

92.4% 
Not anr lit;able 
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Project I OO·F Field Remediation' 
Subject 100-F-26:8, 1607-Fl Cleanup Verification 95% UCL Calculation 

DATA ID Arsenic 95% UCL Calculation 

J 15F97/J 
1.Jb 15F98 
1.5 J15F94 
2.0 J1SF9S Number cl !:Bmples Uoc.:ensored values 
1.9 J1SF95 Uncensored 10 ""8an 

2.3 J15F99 Censored Lognormal mean 
1.9 J1sroo Detection limit or POL Sid. devn. 
?..~ ,115FB1 Method detection limrt Median 
1.7 J15 FB2 TOTAL 10 Min. 
0.6 J15FB3 Max. 
2.9 J15 FB4 

Lognormal dislribution? Normal di~trbution'? 
r-squared ls: 0.824 ,-squared is: 0.952 
Recommendations: 
Use normal distribution. 

UCL (Land':, method) io 22 

DATA ID Chromium 95% UCL Calculat ion 

6.50 J15F97/J 
15F98 

7.8 J 15F94 
6, 1 J 15FDS Number of camples Uncensored values 

8.3 J15F96 Uncensored 10 Mean 
5.9 J15F99 Censored Lognorrnal mean 
13,9 J1 5FBO Detection limit or POL Std. devn. 

9.9 J 15FB1 Method detection limit Median 

1 J1fiFB2 TOTAL 10 Min. 

2 1.60 J15F83 M.u. 
8.2 J 15F84 

Lognonnal distribution? Normal distribution? 
r•s~uared is: 0.851 r·squared is: 0.721 
Recommendations: 
Reject BOTH lognoumd <uld normal dlstrbul~ns. 

UC~ {based on Z·slallsllc) Is 12.0 

DATA ID 

40.55 J15F97/ 
Jl5FDB 

90.8 J15F94 
41.7 J15F95 

LBS 58.9 J 15F96 
1.89 50.4 J15F99 
0.62 48.2 J15FBO 
1.9 54.8 J15FB 1 
0.6 44 .9 J15FB2 
2 .9 4S J15F83 

68.4 J15Fa< 

DATA ID 

4.5 J 15F97/ 
J15~98 

6 J15F94 
4.H J15F95 

9.52 6 J15F90 
9.49 4 .4 ,115F99 
4.85 4.7 J 15FBO 

8 5.6 J 15FB1 
5.9 5.3 J15F82 

21.6 ~-8 J 15FB3 
6 J15FB4 

CALCULATION SHEET 

Ecology Software (MTCAStat) Resu lts 
Barium 95% UCL Calculation 

Number of :i.implcc Uncensored values 
Uncensored 10 Mean 54 .67 

Censored Lognormol mean 54.71 
nAtnctlon limit or POL Std. devn. 15.20 
Melhod detection limlt Medon 49.3 

TOTAL 10 Min. 40.55 
Max. 90.0 

lognormal dlstrlbution7 Normal clistrlbulion? 
r-squared Is: 0.899 r-squaretl is; 0.819 
Recommendalions: 
Reject BOTH lo~normc.l and normal dlsl rtbutlons. 

UCL (based on 2-slallsllc) Is 62.6 

Cobalt 95% UCL Calculation 

Number of samples Uncensored values 
Uncensored 10 Mc.:1n 5.22 

Censored Lognormal mean 5 .22 
Detection limit or POL $1.d . devn. 0.64 
Methcx:1 deleclion limit Median 5.1 

TOTAL 10 Min. 4,4 

Ma1c. 6 

Lognormal distribution? Normal dislril,ulion? 
r-squared is: 0 .91 4 r•SQ:Jared is: 0.906 
Aocommendatlans: 
Uc;c lognormal dis l~ibution. 

UCL (Land's method) Is 5.6 

Cale. No. 0100F·CA·V0319 
Ch ocked M. J. Appel · .. t')-, /J~..-

, r. 

DATA ID Beryll ium 95°1' UCL Calculation 

J15F97/J 
0.21 15F98 
0.27 Jl5F94 
0.22 J1 SF95 Number of samples Uncensored values 
0.29 J15F96 Uncensored 10 l'v\ean 
0.2 J15F99 Censored Lognormal mear 
0.2 J15FBO Detection limit or POL Std. Clevn. 

0.26 J15F B1 Molhod detection limit ~diar. 
0.25 J15FB2 TOTAL 10 Min . 
0.3 J15Fl33 Max. 

0.t..1 J15FB4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.914 r-squared is: 0.652 
Recommendations: 
Use lognormal distribution. 

UCL (Land's method) is 0.30 

DATA ID Copper 95% UCL Calcu lation 

11.0 J15F97/J 
15F9B 

10.9 J15F94 
11 .6 J15F95 Number 01 samples Uncensored varuos 
11.5 J16FOO Un~nsored 10 Moan 
10.5 J15FY!:1 Censored Lognormal meaf'\ 
10.2 J16FBO Detection lirr-il or POL Std. devn . 
10.9 J15FB1 Method C:etec"on limit M!dlan 
10.4 J15FB2 TOTAL 10 Min. 
10.8 J15F83 Max. 
11.1 J1!:iF84 

Lognormal distJibution? Normal distribution? 
r-S(lUMed is: 0.970 r-squared Is: 0.969 
Aecommendalion.s: 
Use lognormal distribution. 

UCL (Land's melhod} is 11.2 

Rev. No. o 
Da te ~ ·

Sheet No._1....2L!_ 
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0.26 
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0.2 
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Project 100-F Field Remediation 
Subject 100-F-26:B, 1607-FI Cleanup Verification 95% UCL Calculallon 

DATA ID Lead 95% UCL Calculation 
J15F971 

3.0 
J15F98 

4.6 J1 5F94 

3.7 J15F95 Numbgr of samples Uncensored valuP.s 

4.2 J15F96 Uncensored 10 Mean 
3.0 J15F99 Censored Lognormal mean 

2.6 J15FBO Detection limtt or POL Std. devn. 

17.5 J15FB1 Method detection limit Medien 

7.1 J16FB2 TOTAL 10 Min. 

3.7 J15FB3 Max. 
6.5 J15FB4 

Lugnormal di~hibulion? Normal dlstribulion? 
r-&quared i&: 0.849 r-squared is: 0.631 
Recommendations: 
Rejecl BOTH lognormal and normal dislributlons. 

UCL (based oo Z-statislic) ls 7.9 

DATA ID Vanadium 95% UCL Calculation 
J1 5F971 

26.6 J15F98 
32.b J1oF94 
26.3 J15r95 Number ot samples Uncensored values 

35.2 J 15F96 Uncensored 10 Mean 
26.1 J15F99 Censored lognormal mean 

29.3 J 15FBO De1eclion limit or POL Std. devn. 

35.7 J15FB1 Method detection limit Median 

32.3 J15FB2 TOTAL 10 Min. 

30.0 J15FB3 fv.ax . 
33.6 J15FB4 

Log:iormal distribution? Normal distribution? 
,-squared is: 0 .932 Mquared ls: 0.938 
Aeoommendalions: 
Use IQSlnormal dislribution. 

UCL (Land's method) is 33. 1 

OATA ID 

218 
J15F97/ 
J15F98 

293 J15F94 
238 J15F95 

5.5 277 J15F96 
5.5 191 J15F99 
4 .4 211 .J15FBO 
4 .0 263 J15F81 

2.6 238 J1,FB2 
17.5 213 J15FB3 

292 J15FB4 

DATA ID 

26.7 
J15F97/ 
J15F98 

49.4 J15F94 
27.7 J15FQ5 

30.8 37.1 J15F96 
30.8 24.2 J15F99 
3 .6 27.1 J15FBO 

31.2 33.6 J15FB 1 
26. 1 31 .1 J16FB2 
35.7 32.9 J15FB3 

392 J15FB4 

CALCULATION SHEET 

· Date 11!01/07 
Job No. 14fl!>o 

Ecoloqv Software (MTCASlat) Results 

Manganese 95% UCL Colculat ian 

Number of samples Uncensored values 
Uncensored 10 Mean 242 

r-..ensored Lognormat mean 243 
Detection Umlt or POL Sid. devn. 35 
Method dclecl:lon limit ~edian 238 

TOTAL 10 Min. 191" 
Max. 292 

Lognormal distribution? Normal distribution? 
r-squared is: :l.957 r-sQuared is: 0.954 
Recommendations: 
Use lognormal distribulion. 

UCL (Lands method) is 264 

Zinc 95% UCL Calculation 

Number of samples Uncensored values 
. Uncensored 10 Mean 32.9 

Censored Lognormal mean 32.9 
Detection tlmlt or POL Sid. devn. 7.5 
Mathod detection limit Median 32.0 

TOTAL 10 Min. 24.2 
Max. 49.4 

Lognonnal distritJulio11? Normal tlistfibulion? 
r-squared is : 0.963 r-squared is: 0.904 
Recommendations: 
Use lognonnal distribution. 

UCL (Land"s me1:iod) is 37.7 

Cale. No. 0100F-CA-V0319 

Checked M. J . Appel ·)(·7 lkl---: 
. ·-, 1 

DATA ID Nickel 95% UCL Calculation 

7.9 
J15F97/ 
J15F98 

8.3 J15F94 
7.7 J15F95 Number of samples Uncensored values 
9.0 J15F96 Uncensored 10 Mean 
7.2 J 15F99 Censored Lognormal mean 
8.1 J15FBO Deleclion ~mil or POL Std. devn. 
8.7 J15FB1 Method detoclion limit Medien 
8.5 J15FB2 TOTAL 10 Min. 
8.4 J15FB3 M.ix. 
9.8 J15FB4 

Lognormat distribulion? Normal distribution? 
r-squared is: 0.979 r-squared is: 0.969 
Recommendations: 
Us_e lognormal Clstrlbutlon. 

UCL (Land's method) is 8 .8 

DATA ID Bis(2-e1hylhexyl) phthalate 95% UCL Calculation 
J 15F97/ 

0.029 J1SF98 
0.17 J15F94 

0.022 J 1SF95 Number of samples Uncensored values 
0.043 J15F96 Uncensored 10 Mean 
0.044 J 15F99 Censored Lognormal mean 
0.036 J15FBO Detection limil or POL Sid. devn. 
0.27 J15FB1 Melhod detection lirr.it Medlan 

0.074 J15FB2 TOTAL 10 Min. 
0.027 J15FB3 Max. 
0.022 J 15FB4 

Lognormal distribution? Normal distribution? 
r-squared is: 0.864 r-squared is: 0.670 
Recommendations: 

Rejecl BOTH lognormal and normal distribullons. 
UCL (based on Z-statistic) is 0.12 

Rev. No. O. 
Date~c,1-

Shect No.~ 
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Attachment 1. 100-F-26:8 Verification Sampling Results. 
Sample IIEIS Sample Americium-241 Cesiurn-137 

Location Number Date pCi/!! 0 MDA uCi/e: 0 rvmA 
S Road 

Crossing 
(north) Jl4YW4 4/3/2007 0.1 2 u 0.12 0.11 u 0.11 

Crossing BCL 
Stockpile Jl4YW5 4/3/2007 0.39 u 0.39 0.11 u 0. 11 
S Road 

Crossing 
(south) 114YW6 1/1/06 0.099 u 0.099 0.12 u 0.12 

Sample HEIS Sample Gross !)eta Plutonium-238 
L ocation Number Da te pCi/i: 0 MDA p Ci/~ Q ll'IDA 
S Road 

Crnssing 
(1101th) Jl4YW4 4/3/2007 30.8 5.4 0.0322 u 0.25 

Crossing BCL 
Stockpile J l4YW5 4/3/2007 18.2 5.5 
S Road 

Crossing 
(south) Jl4YW6 4/3/2007 27.6 5.9 

Sample HEIS Sample Tborium-228 Thorium-232 

Location Number Date pCi/g Q MDA pCi/g Q MDA 

S Road 
Crossing 
(north) Jl4YW4 4/3/2007 0.615 0.17 0.52 u 0.52 
S Road 

Crossing BCL 
SLockpile Jl4YW5 4/3/2007 0.503 0.17 0.756 0.43 
S Road 

Crossing 
(south) Jl4YW6 4/3/2007 0.343 0.2 0.778 0.53 

Sample HEIS Sample Uranimn-238 GEA 
Loca tion Number Date pCi/~ Q MDA 
S Road 

Crossing 
(north) Jl4YW4 4/3/2007 14 u 14 

Crossing BCL 
SLockpile Jl4YW5 4/3/2007 15 u 15 

S Rood 
Crossing 
(soulh) Jl4YW6 4/3/2007 13 u 13 

Note: Data qualified wllh B, C. D and/or J, are cons1den:LI acceptable values. 
BHC = hex;1chlorocyclohcxunc MDA = minimum detectable activity 

C = blank contamination 

D = diluted 
GEA= gamma energy analysis 

PQL = praclical quantitatioo limit 
Q=qualificr 
U = undetected 

Cohalt-60 

nCi/e Q l'vlDA 

0.13 u 0.13 

0.14 u 0.14 

0.12 u 0.12 

Plutonium-239/240 

i>Cile: Q MDA 

0 u 0.25 

Total beta 

1>Cilg Q lVIDA 

0.0197 u 0.23 

0.0439 u 0.22 

HEIS = Hanrord Environmental Inform:11ion System 
I = interference 

X = tentatively identified compound quantified relative to a 

response factor generated from a daily calibration standard 
J =estimate 

Euro pium-152 
pCi/~ 0 MDA 

0.31 u 0.3 1 

0.28 u 0.28 

0.3 1 u 0.31 

Potassium-40 
pCi/c 0 MDA 

8.24 0.93 

12.3 0.92 

16.9 0.69 

Uranium-233/234 

pCi/g Q !\IDA 

0.6 0.088 

Euro , ium-154 
pCi/e: 0 MDA 

0.37 u 0.37 

0.42 u 0.42 

0.39 u 0.39 

Radium-226 

oCi/e: 0 rvmA 

0.232 0. 19 

0.432 0.17 

0.302 0.25 

Uranium-235 

pCi/g 

0.014 

Q MDA 

u 0.11 

Attachment 
Originator 
Checked 

Cale. No. 

< 

Europium-155 Gross alpha 
uCi/e 0 MDA pCi/c Q lvIDA 

0.2 u 0.2 57 .2 J 7.8 

0.29 u 0 .29 14.8 J 7.6 

0.23 u 0.23 12.J J 8.5 

lfadium-228 Silver 108-metastable 

oCi/e: 0 MDA o Ci/e: 0 MDA 

0.52 u 0.52 0.086 u 0.086 

0.756 0.43 0.085 u 0.085 

0.778 0.53 0.084 u 0.084 

Uranium-235 GEA Uranium-238 

pCi/g Q MDA pCi/g Q MDA 

0.35 u 0.35 0.416 0.088 

0.46 u 0.46 

0.45 u 0.45 

?J 
(1) 

< 
0 
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Sample 
Location 

4 

Duplicate of 
JJ5F97 

l 
2 
3 
5 
6 
7 
8 
9 
10 

French Drain 
11 

French Drain 
12 

French Drain 
13 

N Road 
Cross ing 14 

NRoad 
Crossing 15 

N Road 
Crossine 16 

N Road 
Crossing 

BCL 
BCL-A 
BCL-B 
BCL-C 
BCL-D 

Equipmenl 
Blank 

S Road 
Crossing 
(11011h) 

S Road 
Crossing 

BCL 
S1ockoile 
S Road 

Crossing 
(south) 

REIS Sample Almn.inum 
Number Date 111f'fkO 0 POL 
Jl5F97 8/13/2007 3500 5 

Jl5F98 8/13/2007 4830 4.9 
J 15F94 8/13/2007 5170 4.9 
J l5F95 8/13/2007 4430 5.2 

J l5F96 8/13/2007 5760 4.7 
Jl5F99 8/13/2007 4140 4.8 
Jl5FBO 8/13/2007 4880 4.8 
J l5FB J 8/13/2007 53 10 4.8 
Jl 5FB2 8/ 13/2007 4790 4.8 
Jl 5FB3 8/13/2007 4520 4.8 
Jl 5FB4 8/13/2007 5650 4.8 

Jl 5FB5 8/13/2007 5080 4.9 

JI SFB6 8/13/2007 4560 5 

JISFB7 8/l 3/2007 6830 4.8 

Jl5F90 8/27/2007 4090 C 5.1 

Jl5F91 8/27/2007 4010 C 5 

Jl5F92 8/27/2007 2990 C 5 

J l5F93 8/27/2007 41 90 C 5.1 
Jl5FB8 8/l 3/2007 5040 4.9 
Jl5FB9 8/1 3/2007 6920 5.2 
JI SFCO 8/13/2007 6070 4.8 
Jl 5FCI 8/ IJ/2007 5800 4.8 

JI SFC'.! 8/13/2007 66.4 1.6 

J14YW4 4/3/2007 3990 8.4 

J l4YW5 4/3/2007 5840 8.6 

Jl4YW6 4/3/2007 4160 8.3 

Attachment 1. 100-F-26:8 Verification Sampling_ Results. 
Antimony Arsenic Barium Beryllium 

mu/ku 0 POL ml!ikl! 0 POL moiko Q PQL mi:/kc Q PQL 
0.79 C 0.67 1.4 1.2 38.3 C 0.06 0.18 O.D3 

I.I C 0.65 l.3 1.2 42.8 C 0.06 0.24 0.03 
0.88 C 0.65 1.5 1.2 90.8 C 0.06 0.27 0.03 
0.69 u 0.69 2 1.3 41.7 C 0.06 0.22 0.03 
0.88 C 0.63 1.9 1.2 58.9 C 0.06 0.29 0.03 
0.64 u 0.64 2.3 1.2 50.4 C 0.06 0.2 0.03 
0.63 u 0.63 1.9 1.2 48.2 C 0.06 0.2 0.03 
0.64 u 0.64 2.3 1.2 54 .8 C 0.06 0.26 om 
0.63 u 0.63 1.7 1.2 44.9 C 0.06 0.25 0.03 

0.64 u 0.64 1.2 u 1.2 48 C 0.06 0.3 O.Q3 

0.64 u 0.64 2.9 1.2 68.4 C 0.06 0.41 0.03 

0.65 u 0.65 1.8 1.2 51.9 C 0.06 0.34 0.03 

0.66 u 0.66 2.2 1.2 48.3 C 0.06 0.34 0.03 

0.64 u 0.64 2.6 1.2 85.2 C 0.06 0.46 0.03 

0.67 u 0.67 1.2 u 1.2 30.7 C 0.06 0.16 O.Q3 

0.67 u 0.67 1.2 u 1.2 26.1 C 0.06 0. 18 0.03 

0.67 u 0.97 1.2 u 1.2 22.1 C 0.06 0.13 0.03 

0.68 u 0.68 1.3 u 1.3 46.4 C 0.06 0.19 0.03 

0.65 u 0.65 1.2 u 1.2 60.2 C 0.06 0.34 0.03 

0.69 u 0.69 3.1 1.3 76.2 C 0.06 0.45 0.03 
0.63 u 0.63 1.7 1.2 58.4 C 0.06 0.4 0.03 

0.63 u 0.63 1.6 1.2 60.4 C 0.06 0.38 0.03 

0.22 u 0.22 0.4 u 0.4 1.7 C O.o2 0.02 0.01 

1.9 UJ 1.9 2.4 u 2.4 25.3 0.12 0.17 0.06 

1.9 UJ 1.9 3.9 2.4 48.2 0.12 0.28 0.06 

1.8 UJ 1.8 2.5 2.3 24 .2 0.11 0. 19 0.06 

Attachment 
Originator 
Checked 
Cale. No. 

Boron 
mP/Jm Q PQL 

I.I u I.] 

I.I u I.I 
1.2 I.I 
1."1 u 1.1 
1.4 I 
2.1 I 
I u l 
I u I.I 
I u I 
I u I 
I u I 

I.I u I.I 

I.I u I.I 

I u I 

l.l u 1. 1 

I.I u I.I 

I.I u I. I 

1.6 C I.I 
1.l u I.I 
I.I u I.I 
I u l 

1.3 I 

0.35 u 0.35 

2.2 u 2.2 

2.2 u 2.2 

2.2 u 2.2 

1 
H. M. Sullowat 
M. J . A~E!,I 
0100F-CA-Y0319 

C~dminm 
m!!lkl! 0 POL 
0.15 u 0.15 

0.15 u 0. 15 
0.15 u 0.15 
0. 16 u 0.16 
0.14 u 0.14 
0. 15 u 0.15 
0.14 u 0. 14 
0.15 u 0.15 
0.14 u 0. 14 
0.15 u 0.15 
0. 14 u 0.14 

0.15 u 0.15 

0.15 u 0.15 

0.14 u 0.14 

0.15 u 0.15 

0.15 u 0.15 

0.15 u 0.15 

0.16 u 0.16 
0.15 u 0.15 
0.16 u 0. 16 
0.14 u 0.15 
0.14 u 0.14 

0.05 u 0.05 

0.17 u 0.17 

0.18 u 0.18 

0.17 u 0.17 
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Sample 
Location 

4 
Duplicate of 

Jl5F97 
I 
2 
3 
5 
6 
7 
8 
9 
10 

French Dr3in 
11 

French Drnin 
12 

French Drain 
13 

N Road 
Crossing 14 

N Road 
Crossing; l5 

N Road 
Crossing 16 

N Road 
Crossing 

DCL 
l3CL-A 
BCL-B 
BCL-C 
BCL-D 

Equipment 
Blank 

S Road 
Crossing 
(north) 
S Road 

Crossi11g 
BCL 

Stockpile 
S Road 

Crossing 
(south) 

HEIS Sample Calcium 
Number Date mp/k,, 0 POL 
Jl5F97 8/13/2007 3530 C 2.2 

Jl5F98 8/13/2007 3830 C 2.1 
Jl5F94 8/13/2007 2980 C 2.1 
Jl 5F95 8/13/2007 3060 C 2.2 
Jl5F96 8/13/2007 3010 C 2 
Jl 5F99 8/13/2007 3190 C 2.1 
J15FBO 8/13/2007 4430 C 2 
Jl5FBI 8/13/2007 3320 C 2.1 
J15Fl32 8/13/2007 3200 C 2 
J 15FB3 8/13/2007 3530 C 2.1 
Jl5FB4 8/13/2007 3250 C 2.1 

Jl5FB5 8/13/2007 3660 C 2.1 

Jl5FB 6 S/13/2007 3600 C 2.1 

JJ5FB7 8/13/2007 3700 C 2.1 

Jl 5F90 8/27/2007 3680 C 2.2 

Jl 5F9I 8/27/2007 4970 C 2.2 

Jl5F92 8/27/2007 4230 C 2.2 

J15F93 8/27/2007 3750 C 2.2 
J1 5FB8 8/13/2007 3060 C 2.1 
Jl5FB9 8/13/2007 4270 C 2.2 
Jl 5FCO 8/13/2007 3540 C 2 
JISFCI 8/13/2007 3820 C 2 

J15FC2 8/13/2007 24.7 C 0.7 

Jl4YW4 4/3/2007 3770 C 4.3 

J14YW5 4/3/2007 4360 C 4.4 

J14 YW6 4/3/2007 4850 C 4.3 

Attachment I. 100-F-26:8 Verification Sampling Results. -
Chromiu m 

me/ke 0 POL mg/kg 

5.3 C 0.3 4.2 

7.7 C 0.3 4.8 
7.8 C 0.29 6 
6. 1 C 0.31 4.9 
8.3 C 0.29 6 
5.9 C 0.29 4.4 
13.9 C 0.29 4.7 
9.9 C 0.29 56 
7 C 0.29 5.3 

21-6 C 0.29 4.8 
8.2 C 0.29 6 

7.2 C 0.29 5.3 

7.3 C 0.3 5.4 

9.6 C 0.29 7.3 

6. 1 C 0.3 4.3 

6.4 C 0.3 4.1 

4.3 C 0.3 3.7 

5.7 C 0.31 4.9 
7.3 C 0.29 5 
10.5 C 0.3 1 7.2 
9.5 C 0.29 6.2 
9 C 0.29 6.2 

0.17 C 0.1 0.08 

7.6 C 0.46 4.2 

8.7 C 0.47 5.6 

7.8 C 0.45 4.4 

Cobalt 

0 POL mi!lkl! 
0.24 10.6 

0.24 11.4 
0.24 10.9 
0.25 11.6 
0.23 11.5 
0.23 10.5 
0.23 10.2 
0.23 10.9 
0.23 l0.4 
0.23 10.8 
0.23 I I.I 

0.24 10.7 

0.24 10.9 

0.23 II.I 

0.24 12.2 

0.24 11.4 

0.04 10.8 

0.25 12.7 
0.24 8.9 
0.25 11.4 
0.23 JO 
0.23 10.6 

u 0.08 0.09 

0.52 II 

053 12.9 

0.51 113 

Copper 

0 POL 
0.27 

0.27 
0.26 
0.28 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 

0.27 

0.27 

0.26 

0.27 

0.27 

0.27 

0.28 
0.26 
0.28 
0.26 
0.26 

u 0.09 

0.69 

0.71 

0.68 

Hexavalent 
Chromium 

ml!lkl! 

0.21 

0.22 

0.2 

0 POL 

u 0.21 

0.21 

u 0.2 

Attachment 
Orig inator 
Checked 
Cale. No. 

Iron Lead 

ml!lke 0 POL 1112/ke 0 POL 
9040 C 7.3 3.1 I 

13100 C 7.1 2.9 0.98 
14100 C 7 4.6 0.97 
11600 C 7.5 3.7 I 
15600 C 6.8 4.2 0.94 
10600 C 7 3 0.96 
l2l00 C 6.9 2.6 0.95 
15200 C 7 17.5 0.96 
13200 C 6.9 7.1 0.95 
12700 C 7 3.7 0.96 
15600 C 3.9 6.5 0 .95 

14200 C 7 3.6 0.97 

13000 C 7.2 4.2 0.99 

19000 C 6.9 7.1 0.95 

10900 7.3 2 .4 I 

10800 7.3 2.4 I 

8000 7.2 2.6 I 

11500 7.4 4.8 I 
13400 C 7 5.1 0.97 
20300 C 7.5 11.5 I 
17700 C 6.9 4.5 0.95 
17000 C 9.8 9.2 0.95 

182 C 2.3 0.41 0.32 

11500 17. 1 3 1.6 

15700 17.4 3.9 1.6 

11900 16 .8 2.7 1.6 
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Sample 
Location 

4 
Duplicate of 

Jl5F97 
I 
2 
3 
5 
6 
7 
8 
9 
10 

French Drain 

II 
French Drain 

12 
French Drain 

13 
N Road 

Crossing 14 
N Road 

Crossing 15 
NRoad 

Crossin_g I 6 
N Road 

Crossing 
13CL 

BCL-A 
BCL-B 
BCL-C 
BCL-D 

Equipnient 
Blank 

S Road 

Crossing 
(north) 
S Road 

Crossing 
l:lCL 

Stockoile 
S Rood 

Crossing 
(south) 

nms Sample Magnesium 
Number Dntc mg/kg 0 POL 
J15F97 8/13/2007 2490 C 2.5 

Jl5F98 8/13/2007 3360 C 2.4 
JI5F94 8/13/2007 3190 C 2.4 
Jl5F95 8/ 13/2007 2980 C 2.5 
Jl5F96 8/13/2007 3600 C 2.3 
Jl5F99 8/ 13/2007 2790 C 2.4 
ll5FBO 8/13/2007 3480 C 2.3 
Jl5FB1 8/13/2007 3430 C 2.4 
Jl5FB2 8/13/2007 3280 C 2.3 
Jl5Fl3 3 8/13/2007 3040 C 2.4 
Jl5Fl34 8/ 13/2007 3530 C 2.3 

JJ5FB5 8/ 13/2007 :1270 C 2.4 

Jl5FB6 8/13/2007 3110 C 2.4 

ll5FB7 8/i3/2007 4050 C 2.3 

Jl 5F90 8/27/2007 2890 C 2.5 

J15F9 1 8/2712007 3010 C 2.5 

Jl 5F92 8/27/2007 2220 C 2.5 

Jl5F93 8/27/2007 2980 C 2.5 
J l5F88 8/13/2007 2960 C 2.4 
ll5FB9 8/ 13/2007 4070 C 2.5 
Jl5FCO 8/ 13/2007 3580 C 2.3 
ll5FC I 8/13/2007 3540 C 2.3 

l15FC2 8/13/2007 9 C 0.79 

Jl4YW4 4/3/2007 3080 4.2 

Jl4YWS 4/3/2007 3810 4.3 

J14YW6 4/3/2007 32 10 4. 1 

Attachment 1. 100-F-26:8 Verification Sampling_ R esults-
Manganese Mercury Mal bdenum 

ml'ikl' 0 POL llll!fkl! 0 POL mvikP 0 POL mrr/lnr 

202 0.2 1 0.02 u 0.02 0.49 u 0.49 7.0 

234 0.2 1 0.0 1 u 0.01 0.48 u 0.48 8.7 
283 0.2 1 0.16 0.02 0.47 u 0.47 8.3 
238 0.22 O.G2 u 0.02 0.5 u 0.5 7.7 
277 0.2 0.02 0.01 0.46 u 0.46 9.0 
19 1 0.2 0.01 u 0.01 0.52 b.47 7.2 
211 0.2 0.01 -U 0.01 0.48 0.46 8.1 
263 0.2 0.01 u 001 0.47 u 0.47 8.7 
238 0.2 0.02 u O.Q2 0.46 u 0.46 8.5 
213 0.2 0.02 u 0.0Z 0.49 0.47 8.4 
292 0.2 0.01 u 0.01 0.46 u 0.46 9.8 

267 0.21 0.0 1 u 0.0 1 0.47 u 0.47 8.4 

253 0.21 0.01 u 0.01 0.48 u 0.48 9.2 

364 0.2 0.02 u 0.02 0.46 u 0.46 10.3 

192 0.2 1 0.02 u 0.02 0.49 u 0.49 7.2 

194 0.21 0.02 u O.Q2 0.49 u 0.49 8.5 

156 0.21 0.02 u 0.02 0.48 u 0.48 7.5 

220 0.22 0.02 u 0.02 0.5 u 0.5 8.4 
244 0.21 0.01 u 0.01 0.47 u 0.47 7.7 
332 0.22 0.02 u 0.02 0.5 u 0.5 10.6 
293 0.2 0.01 u 0.01 0.46 u 0.46 9.5 
291 0.2 0.0 1 u 0.0 1 0.46 u 0.46 9.4 

4.7 0.07 0.0 1 u 0.0 1 0.16 u 0.16 0.26 

208 C 0.12 0.02 u O.G2 0.75 u 0.75 9.5 

272 C 0.12 0.02 u 0.02 0.76 u 0.76 9.2 

204 C 0. 11 0.02 u 0.02 0.74 U· 0.74 8.8 

Nickel Pot:1ssium 

0 POL m g/Jq? Q PQL 
0.82 642 C 9.7 

0.8 766 C 9.5 
0.79 1050 C 9.4 
0.84 8 19 C 10 
0.77 1300 C 9.1 
0.79 576 C 9.3 
0.78 1030 C 9.2 
0.79 892 C 9.2 
0.77 773 C 9.2 
0.79 725 C 9.3 
0.78 1350 C 9.3 

· 0.8 915 C 9.4 

0.81 938 C 9.6 

0.78 1790 C 9.3 

0.82 605 9.8 

0.82 548 9.7 

0.82 467 9.7 

0.84 725 9.9 
0.79 1150 C 9A 
0.85 1380 C JO 
0.78 1140 C 9.2 
0.77 1030 C 9.2 

u 0.26 33.8 C 3.1 

I.I 535 28.2 

I.I 949 28 .7 

I. I 515 27.7 

Attachment I 
Originator H. M. Sullowal'.'. 
Checked M. J. Aeeel 
Cale. No. OIOOF-CA-Y03 l9 

Selenium 
m l'ikl' 0 PQL 

13 u 1.3 

1.3 u 1.3 
1.3 1.3 
1.3 u 1.3 
1.2 u 1.2 
l.3 u l.3 
1.2 u 1.2 
1.4 1.2 
1.2 u 1.2 
l.3 u I.) 

1.2 u l.2 

1.3 u 1.3 

I.J u 1.3 

1.2 u 1.2 

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 1.2 
1.2 u 1.2 
1.2 u J.2 

0.42 u 0.42 

2.1 u 2.1 

2.2 u 2.2 

2.1 u 2 .1 
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Smnple 
Location 

4 
Duplicate of 

ll5F97 
I 
2 
3 
5 
6 
7 
8 

9 
10 

French Drain 
11 

French Drain 
12 

French Drain 
13 

NRoad 
Crossing 14 

NRoad 
Crossin_g 15 

N Road 
Crossi ng 16 

N Road 
Crossing 

BCL 
BCL-A 
BCL-8 
BCL-C 
BCL-D 

Equipment 
Blank 

S Road 
Crossing 
(no,th) 
S Road 

Crossing 
BCL 

Stockoile 
S Road 

Crossing 
(south) 

HEIS Sample Silicon 
Numuer Date 

m P"fkP" 0 POL 
ll5F97 8/J 3/2007 1940 C 2.6 

Jl5F98 8/13/2007 714 C 2.6 
Jl5F94 8/13/2007 1850 C 2.5 
Jl5F95 8/13/2007 1480 C 2.7 
Jl5F96 8/J3/2007 1170 C 2.5 
J 15F99 8/13/2007 1530 C 2.5 
J 15FBO 8/J 3/2007 1720 C 2 . .5 
.Tl5FBl 8/13/2007 867 C 2.5 
Jl5Fll2 8/13/2007 801 C 2.5 
ll5FB3 8/13/2007 1430 C 2.5 
Jl5Fll4 8/1312007 1720 C 2.5 

J15FB5 8/13/2007 1270 C 2.5 

Jl 5FB6 8/1312007 1620 C 2.6 

J l5FB7 8/1312007 1610 C 2.5 

J l5F90 8/2712007 940 C 2.6 

Jl.5F9 1 8/27/2007 863 C 2.6 

Jl 5F92 8127/2007 884 C 2.6 

Jl5F93 8127/2007 1000 C 2.7 
ll5FB8 8/13/2007 2360 C 2.5 
11 5FB9 8/13/2007 896 C 2.7 
Jl 5FCO 8/ 13/2007 632 C 25 
Jl5FC J S/1312007 1210 C 2.5 

J l5FC2 8113/2007 97.5 C 0.84 

Jl4YW4 413/2007 554 J 2.4 

J l4 YW5 4/3/2007 841 J 2.5 

Jl4YW6 4/3/2007 508 J 2.4 

Attachment 1. 100-F-26:8 Verification Sampling_ Results. 

Silver Sod ium Vanadium 

m.-lk.- 0 POL me/k2 0 POL m~/ke 0 POL mg/ke 
0.27 u 0.27 109 C 2. 1 19.8 0.24 23. 1 

0.27 u 0.27 120 C 2.1 33.4 0.24 30.3 
0.51 0.26 128 C 2.1 32.5 0.24 49.4 
0.28 u 0.28 138 C 2.2 26.3 0.25 27.7 
0.26 u 0.26 141 C 2 35.2 0.23 37. 1 
0.26 u 0.26 142 C 2 26.1 0.23 24.2 
0.26 u 0.26 172 C 2 29.3 0.23 27. l 
0.26 u 0.26 172 C 2 35.7 0.23 33.6 
0.26 u 0.26 122 C 2 32.3 0.23 31. 1 
0.26 u 0.26 130 C 2 30 0.23 32.9 
0.26 u 0.26 119 C 2 33.6 0.23 39.2 

0.27 u 0.27 135 C 2.1 34.3 0.24 32.8 

0.27 u 0.27 118 C 2.1 29.4 0.24 32.4 

0.26 u 0.26 146 C 2 39.8 0.23 47.4 

0.27 u 0.27 112 C 2.1 27.7 0.24 35.1 

0.27 u 0.27 155 C 2.1 27.1 0.24 27.3 

0.27 u 0.27 136 C 2.1 17.6 0.24 22.3 

0.28 u 0.28 119 C 2.2 27.3 0.25 38.3 
0.26 u 0.26 124 C 2.1 28.7 0.24 33 
0.28 u 0.28 160 C 2.2 45 .9 0.25 54 
0.26 u 0.26 137 C 2 40.5 0.23 36.5 
0.26 u 0.26 174 C 2 39.7 0.23 38 

0.09 u 0.09 13.9 C 0.69 0.11 0.08 2.1 

0.52 u 0.52 127 C 2.5 29 5 0.58 37.3 

0.53 u 0.53 142 C 2.6 40.4 0.59 34.2 

0.51 u 0.51 150 C 2.5 31.9 0.57 26. 1 

Zinc 
Total petroleum 

hydrocarbons 

0 POL llll?lkl? 0 POL 
C 0.12 140 u 140 

C 0.12 134 u 134 
C 0.12 133 u 133 
C 0. 12 137 u 137 
C 0.1 I 129 u 129 
C 0.12 131 u 131 
C 0. 12 133 u 133 
C 0. 12 253 13 1 
C 0.1 1 134 u 134 
C 0.12 133 u 133 
C 0. 12 133 u 133 

C 0. 12 133 u 133 

C 0.12 133 u 133 

C 0.12 133 u 133 

C 0.12 137 u 137 

C 0.12 1.55 u 155 

C 0.12 144 u 144 

C 0.12 149 u 149 
C 0.12 13 I u 131 
C 0.13 144 u 144 
C 0.1 1 133 u 133 
C 0.1 1 128 u 128 

C 0.04 

C 0.17 

C 0.18 

C 0.17 

Attachment I 

Originator H. M. Sullowax 
Checked M. J. Aeeel 
Cale. No. 0100F-CA-V0319 
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0 

. -Attachment 1. 100-F-26:8 Verification Samplin__g_ Results. 

Jl5F97 J15F98 J1SF94 J1SF95 

Constituent 
Sample Location 4 Duplicate of J15F97 Sample Location 1 Sample Location 2 

Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/13/07 

11"/k" Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL 
Polychlorinated Biphenyls 

Aroclor-10 I 6 14 u 14 13 u 13 13 u 13 . 14 u 14 
Aroclor-1221 14 u 14 13 u 13 13 u 13 14 u 14 
Aroclor- 1232 14 u 14 13 u 13 13 u 13 14 u 14 
Aroclor-1242 14 u 14 13 u 13 13 u 13 14 u 14 
Aroclor-1248 14 u 14 13 u 13 13 u 13 14 u 14 
Aroclor-1254 14 u 14 13 u 13 13 u 13 14 u 14 
Aroclor-1260 14 u 14 13 u 13 13 u 13 14 u 14 

Pesticides 
Aldrin 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Alpha-BHC 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Alpha-Chlordane 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Beta-BHC 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Delta-BHC 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Dichlorodiphenyldichloroethane 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Dichlorodiphenyldichloroethylene 1.7 u l.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Dichlorodiphenyltrichloroethane 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Dieldrin 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Endosulfan I 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Endosulfan lI 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Endosulfan sulfate 1.7 u 1.7 i.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Endrin 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Endrin aldehyde 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Endrin ketone 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1. 8 u 1.8 
Gamma-BHC (Lindane) 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
gamma-Chl ordane 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Heptachlor 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Heptachlor epoxide 1.7 u 1.7 1.7 u 1.7 1.7 u 1.7 1.8 u 1.8 
Methoxychlor 1.7 u 1.7 1.7 u 1.7 0.5 JX 1.7 1.8 u 1.8 
Toxaohene 17 u 17 17 u 17 17 u 17 18 u 18 

Semivolatile Organic Analytes 
1,2,4-Trichlorobenzene 350 u 350 · 330 u 330 330 u 330 350 u 350 
I ,2-Dichlorobenzene 350 u 350 330 u 330 330 u 330 350 u 350 
1,3-Dichlorobenzene 350 u 350 330 u 330 330 u 330 350 u 350 
1,4-Dichlorobenzene 350 u 350 330 u 330 330 u 330 350 u 350 
2 ,4,5-Trichlorophenol 870 u 870 830 u 830 830 u 830 880 u 880 
2,4,6-Trichlorophenol 350 u 350 330 u 330 330 u 330 350 u 350 
2,4-Dichlorophenol 350 u 350 330 u 330 330 u 330 350 u 350 
2,4-Dimethylphenol 350 u 350 330 u 330 330 u 330 350 u 350 
2,4-Dinitroohenol 870 u 870 830 u 830 830 u 830 880 u 880 
2,4-Dinitrotoluene 350 u 350 330 u 330 330 u 330 350 u 350 
2 ,6-Dinitrotoluene 350 u 350 330 u 330 330 u 330 350 u 350 
2-Chloronaphthalene 350 u 350 330 u 330 330 u 330 350 u 350 
2-Chlorophenol 350 u 350 330 u 330 330 u 330 350 u 350 
2-Methylnaphthalene 350 u 350 330 u 330 330 u 330 350 u 350 
2-Methylphenol (cresol, o-) 350 u 350 330 u 330 330 u 330 350 u 350 

2-Nitroaniline 870 u 870 830 u 830 830 u 830 880 u 880 
2-Nitroohenol 350 u 350 330 u 330 330 u 330 350 u 350 
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 

Constituent 

3,3'-Dichlorobenzidine 
4-MethyJphenol (p-cresol) 
3-Nitroaniline 
4,6-Dinitro-2-rnethylphenol 
4-Bromophenyl-pbenylether 
4-Chloro-3-rnethylphenol 
4-Chloroaniline 
4-Chlorophenvl-ohenylether 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaohthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)oerylene 
Benzo(k)fluoranthene 
B is(2-chloro- l-methylethyl)ether 
Bis(2-chloroethoxy)rnethane 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylohthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dirnethylph thalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
I ndeno( 1,2,3-cd)ovrene 
Jsoohorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-dipropylarnine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Attachment 1. I0Q-F-26:8 Verification Sampling Results. 

Jl5F97 J15F98 J1SF94 J1SF95 
Sample Location 4 Duplicate of J1SF97 Sample Location 1 Sample Location 2 

Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/13/07 

ue:/ke: Q PQL Ue/kl( Q PQL µ!(/kl( Q PQL ue:/ke Q PQL 
Semivolatile Organic Analytes (continued) 

350 u 350 
350 u 350 
870 u 870 
870 u 870 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
870 u 870 
870 u 870 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
36 J 350 

350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
870 u 870 
350 u 350 
350 u 350 
350 u 350 

330 
330 
830 
830 
330 
330 
330 
330 
830 
830 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
22 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
830 
330 
330 
330 

u 330 
u 330 
u 830 
u 830 
u 330 
u 330 
u 330 
u 330 
u 830 
u 830 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
J 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 830 
u 330 
u 330 
u 330 

Attachment 
Originator 
Checked 
Cale. No. 

330 u 330 350 u 350 
330 u 330 350 u 350 
830 u 830 880 u 880 
830 u 830 880 u 880 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
830 u 830 880 u 880 
830 u 830 880 u 880 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 22 J 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 · u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 
830 u 830 880 u 880 
330 u 330 350 u 350 
330 u 330 350 u 350 
330 u 330 350 u 350 

Sheet No. 7 of 19 ---------H. M. Sulloway Date 11/01/07 
M. J. Appel Date 
OJOOF-CA-Y0319 Rev. No. 0 

Remaining Sites Verification Package for the 1607-Fl and 100-F-26:8 Waste Sites 

Rev.O 

B-16 



Attachment to Waste Site Reclassifica tion Form 2004-130 and 2005-004 

Constituent 

Aroclor- 1016 
Aroclor- 122 1 
Aroclor- 1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor- 1260 

Aldri n 
Alpha- BHC 
Alpha-Chlordane 
Beta-BHC 
Delta-BHC 
Dichlorodiphenyld ichloroethane 
Dichlorodi phenyldichloroethylene 
Dichlorodiphenyltrichloroethane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endri n ketone 
Gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxyc hlor 
Toxaphene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4 ,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2 ,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dini trotoluene 
2-Cbloronaphthalene 
2-Chloropheaol 
2-Methylnaphthalene 
2-Methylphenol (cresol, o-) 
2-Nitroaniline 
2-Nitrophenol 

Attachment 1. 100-F-26:8 Verification SamIJlin2 Results. 

J15F96 Jl5F99 
Sample Location 3 Sample Location 5 

Sample Date 8/13/07 Sample Date 8/13/07 

ue/ke Q PQL IHJ/kp 0 PQL 
Polvchlorinated Biphenyls 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

1.7 u 
1.7 u 
1.7 u 
0.4 JX 

1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
l.7 u 
1.7 u 
1.7 u 
l.7 u 
1.7 u 

0.57 JX 
17 u 

330 u 
330 u 
330 u 
330 u 
830 u 
330 u 
330 u 
330 u 
830 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
830 u 
330 u 

13 13 u 13 
13 13 u 13 
13 13 u 13 
13 13 u 13 
13 13 u 13 
13 13 u 13 
13 13 u 13 

Pesticides 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
0.4 0.6 JX 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.2 JX 1.2 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.7 u 1.7 
1.7 1.0 J 1.7 
17 17 u 17 

Semivolatile Ore:anic Analytes 
330 330 
330 330 
330 330 
330 330 
830 830 
330 330 
330 330 
330 330 
830 830 
330 330 
330 330 
330 330 
330 330 
330 330 
330 330 
830 830 
330 330 

u 330 
u 330 
u 330 
u 330 
u 830 
u 330 

u 330 
u 330 
u 830 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 830 
u 330 

Attachment 
Originator 
Checked 
Cale. No. 

JlSFB0 JlSFBl 
Sample Location 6 Sample Location 7 

Sample Date 8/13/07 Sample Date 8/13/07 

11 11/k lJ Q PQL ul!/ke: Q PQL 

13 u 13 13 u 13 

13 u 13 13 u 13 

13 u 13 13 u 13 
13 u 13 13 u 13 
13 u 13 13 u 13 
13 u 13 13 u 13 
13 u 13 13 u 13 

1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6 .7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 . u 6.7 
1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 

1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6.7 u 6.7 

1.7 u 1.7 6 .7 u 6.7 

1.7 u 1.7 6.7 u 6.7 

1.7 u 1.7 6.7 u 6.7 
1.7 u 1.7 6 .7 u 6.7 
1.7 u 1.7 6.7 u 6.7 
17 u 17 67 u 67 

330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
830 u 830 830 u 830 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
830 u 830 830 u 830 
330 u 330 330 u 330 
330 u 330 330 u 330 

330 u 330 330 u 330 
330 u 330 330 u 330 

330 u 330 330 u 330 

330 u 330 330 u 330 

830 u 830 830 u 830 

330 u 330 330 u 330 
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 

Constituent 

3 ,3' -Dichlorobenzidine 
4-Methylphenol (o-cresol) 
3-Nitroaniline 
4,6-Dinitro-2-methvlohenol 
4-Bromoohenvl-ohenvlether 
4-Chloro-3-methvlohenol 
4-Chloroaniline 
4-Chloroohenyl-phenylether 
4-Nitroaniline 
4-Nitrophenol 
Acenaohthene 
Acenaphthvlene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)ovrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)oervlene 
Benzo(k)fluoranthene 
B is(2-chloro- l-methylethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethvl) ether 
Bis(2-ethvlhexvl) ohtha!ate 
Butvlbenzylohthalate 
Carbazole 
Chrvsene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethy!phthalate 
Di-n-butylphthalate 
Di-n-octylphtha!ate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocvclopentadiene 
Hexachloroethane 
lndeno( l ,2,3-cd)ovrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-dipropy!amine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Attachment 1. 100-F-26:8 Verification Samp_ling R_esults. 

J15F96 J15F99 JlSFB0 JlSFBl 
Sample Location 3 Sample Location 5 Sample Location 6 Sample Location 7 

Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/13/07 

µg/kg Q PQL µg/k(! Q PQL -Uefkl! Q POL u11/k11 Q PQL 
Semivolatile Organic Analytes (continued) 

330 u 330 
330 u 330 
830 u 830 
830 u 830 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
830 u 830 
830 u 830 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
43 J 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
22 J 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
330 u 330 
830 u 830 
]8 J 330 

330 u 330 
29 J 330 

330 
330 
830 
830 
330 
330 
330 
330 
830 
830 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
44 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
830 
330 
330 
18 

u 330 
u 330 
u 830 
u 830 
u 330 
u 330 
u 330 
u 330 
u 830 
u 830 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
J 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 830 
u 330 
u 330 
J 330 

Attachment 
Originator 
Checked 
Cale. No. 

330 u 330 330 u 330 
330 u 330 330 u 330 
830 u 830 830 u 830 
830 u 830 830 u 830 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
830 u 830 830 u 830 
830 u 830 830 u 830 
330 u 330 330 u 330 
330 u 330 · 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
36 J 330 270 J 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
22 J 330 29 J 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
830 u 830 830 u 830 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
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. Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0 

Attac_hment 1. 100-F-26:8 Verification SampJin_g_ Results. 

JlSFBS 
J15FB2 J15FB3 J15FB4 

Sample Location 8 Sample Location 9 Sample Location 10 
Sample Location French 

Constituent 

Aroclor- IO 16 
Aroclor-1221 
Aroclor- 1232 
Aroclor- 1242 
Aroclor-1 248 
Aroclor-1 254 
Aroclor-1260 

Aldrin 
Aloha-B HC 
Aloha-Chlordane 
Beta-BHC 
Delta-BHC 
Dichlorodiphenvldichloroethane 
Dichlorodi phenyldichloroethylene 
Dichlorodi phenyltrichloroethane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Garnrna-BHC (Lindane) 
!gamma-Chlordane 
Heptachlor 
Heptachlor eooxide 
Methoxvchlor 
Toxaphene 

1,2,4-Trichlorobenzene 
1,2-Dich!orobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichloroohenol 
2,4,6-Trichlorophenol 
2,4-Dichloroohenol 
2,4-Dimethvlohenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaohthalene 
2-Chlorophenol 
2-Methylnaohthalene 
2-Methylohenol (cresol , o-) 
2-Nitroaniline 
2-Nitrophenol 

Sample Date 8/13/07 Sample Date 8/13/07 

U!?/kl! Q 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
67 u 

330 u 
330 u 
330 u 
330 u 
840 u 
330 u 
330 u 
330 u 
840 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
840 u 
330 u 

POL Ul?fkl! Q PQL 
Polychlorinated Biphenvls 

13 13 u 13 
13 13 u 13 
13 13 u 13 
13 13 u 13 
13 13 u 13 

13 13 u 13 
13 13 u 13 

Pesticides 
6.7 1.7 u 1.7 

6.7 1.7 u 1.7 
6.7 4.2 1.7 
6.7 0.53 J 1.7 
6.7 1.7 u 1.7 
6.7 1.2 J 1.7 
6.7 11.0 1.7 
6.7 3.0 1.7 
6.7 1.7 u 1.7 
6.7 0.53 J 1.7 
6.7 1.7 u 1.7 
6.7 1.7 u 1.7 

6.7 1.7 u 1.7 
6.7 1.7 u 1.7 
6.7 1.7 u 1.7 
6.7 1.7 u 1.7 
6.7 2.5 1.7 
6.7 1.7 u 1.7 
6.7 0.6 J 1.7 
6.7 1.7 u 1.7 
67 17 u 17 
Semivolatile Organic Ana lytes 
330 330 
330 330 
330 330 
330 330 
840 830 
330 330 
330 330 
330 330 
840 830 
330 330 
330 330 
330 330 
330 330 
330 330 
330 330 
840 830 
330 330 

u 330 
u 330 
u 330 
u 330 
u 830 
u 330 
u 330 
u 330 
u 830 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 830 
u 330 

Attachment 
Originator 
Checked 
Cale. No. 

Drain 11 
Sample Date 8/13/07 

Sample Date 8/13/07 

u!!lkl! 0 PQL Ul!ikl! Q PQL 

13 u 13 13 u 13 
13 u 13 13 u 13 
13 u 13 13 u 13 
13 u 13 13 u 13 
13 u 13 13 u 13 
13 u 13 13 u 13 
13 u 13 13 u 13 

1.7 u 1.7 1.7 u 1.7 

1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 

0.47 J 1.7 1.7 u 1.7 
0.47 J 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 

1.7 u 1.7 1.7 u 1.7 
1.7 u 1.7 1.7 u 1.7 
17 u 17 17 u 17 

330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
840 u 840 840 u 840 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
840 u 840 840 u 840 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
840 u 840 840 u 840 
330 u 330 330 u 330 
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Attachment to Waste Site Recl ass ifi cation Form 2004- 130 and 2005-004 

Constituent 

3,3'-Dichlorobenzidine 
4-Methylphenol (p-cresol) 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenvl-ohenvlether 
4-Nitroaniline 
4-Nitroohenol 
Acenaohthene 
Acenaphthvlene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)ovrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)pef'llene 
Benzo(k)fluoranthene 
Bis(2-chloro-l -methylethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Bis(2-ethvlhexvl) ohthalate 
Butvlbenzvlohthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclooentadiene 
Hexachloroethane 
lndeno( 1,2,3-cd)ovrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-dioroovlamine 
N-Nitrosodiobenvlamioe 
Pentachloroohenol 
Phenanthrene 
Phenol 
Pvrene 

Attachment 1. 100-F-26:8 Verification Sampling Results. 

J15FB2 Jl5FB3 J15FB4 
JlSFBS 

Sample Location French 
Sample Location 8 Sample Location 9 Sample Location 10 

Drain 11 
Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/13/07 

Sample Date 8/13/07 

µg/kg Q PQL u!!/kg Q PQL ue/lrn Q PQL u!!lkl! Q PQL 
Semivolatile Oreanic Analytes (continued) 

330 u 330 330 
330 u 330 330 
840 u 840 830 
840 u 840 830 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
840 u 840 830 
840 u 840 830 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
74 J 330 27 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
330 u 330 330 
840 u 840 830 
330 u 330 330 
330 u 330 330 
330 u 330 330 

u 330 
u 330 
u 830 
u 830 
u 330 
u 330 
u 330 
u 330 
u 830 
u 830 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
J 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 830 
u 330 
u 330 
u 330 

Attachment 
Originator 
Checked 
Cale. No. 

330 u 330 330 u 330 
330 u 330 330 u 330 
840 u 840 840 u 840 
840 u 840 840 u 840 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
840 u 840 840 u 840 
840 u 840 840 u 840 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
22 J 330 25 J 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
21 J 330 22 J 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
840 u 840 840 u 840 
330 u 330 330 u 330 
330 u 330 330 u 330 
330 u 330 330 u 330 
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Attachment to Waste Site Reclassification Form 2004- 130 and 2005-004 Rev. 0 

Attachment 1. 100-F-26:8 Verification Sam_p_ling__!lesults. 

J1SFB6 J1SFB7 J1SF90 J15F91 
Sample Location Sample Location Sample Location N Sample Location N 

Constituent French Drain 12 French Drain 13 Road Crossing 14 Road Crossing 15 

Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/27/07 Sample Date 8/27/07 

ul'lk!> Q POL ul!/ke: Q PQL ul!/ke: Q PQL ul!/ke: Q PQL 
Polychlorinated Biphenyls 

Aroclor-1016 13 u 13 13 u 13 14 u 14 14 u 14 
Aroclor-122 1 13 u 13 13 u 13 14 u 14 14 u 14 
Aroclor-1232 13 u 13 13 u 13 14 u 14 14 u 14 
Aroclor-1242 13 u 13 13 u 13 14 u 14 14 u 14 
Aroclor-1248 13 u 13 13 u 13 14 u 14 14 u 14 
Aroclor- 1254 13 u 13 13 u 13 14 u 14 14 u 14 
Aroclor-1260 13 u 13 13 u 13 14 u 14 14 u 14 

Pesticides 
A ldrin 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
A lpha-BHC 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Aloha-Chlordane 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Beta-BHC 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Delta-BHC 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Dichlorodiphenvldichloroethane 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Dichlorodi phenyldichloroelhylene 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Dichlorodiphenyltrichloroethane 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Dieldrin 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Endosulfan I 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD l.4 
Endosulfan II 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Endosulfan sulfate 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
E ndrin 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 l.4 UD 1.4 
Endrin aldehyde 1.7 u 1.7 6.7 u 6.7 l.4 UD 1.4 1.4 UD 1.4 
Endrin ketone 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 l.4 UD l. 4 
Garnma-BHC (Lindane) l.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD l.4 

I gamma-Chlordane 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD l.4 
Heptachlor 1.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 1.4 UD 1.4 
Heptachlor epox ide l.7 u 1.7 6.7 u 6.7 1.4 UD 1.4 l.4 UD l.4 
Methoxych lor 1.7 u l. 7 6.7 u 6.7 1.4 UD 1.4 l .4 UD l.4 
Toxaphene 17 u 17 67 u 67 14 UD 14 14 UD 14 

Semi volatile Organic Analytes 
1,2,4-Trichlorobenzene 330 u 330 330 u 330 . 350 u 350 350 u 350 
1,2-Dichlorobenzene 330 u 330 330 u 330 350 u 350 350 u 350 
1,3-Dichlorobenzene 330 u 330 330 u 330 350 u 350 350 u 350 
1,4-Dichlorobenzene 330 u 330 330 u 330 350 u 350 350 u 350 
2,4,5-TrichJorophenol 840 u 840 840 u 840 860 u 860 870 u 870 
2,4,6-Trichloroohenol 330 u 330 330 u 330 350 u 350 350 u 350 
2,4-Dichloroohenol 330 u 330 330 u 330 350 u 350 350 u 350 
2 ,4-Dimethvlohenol 330 u 330 330 u 330 350 u 350 350 u 350 
2 ,4-Dinitroohenol 840 u 840 840 u 840 860 u 860 870 u 870 
2,4-Dinitrotoluene 330 u 330 330 u 330 350 u 350 350 u 350 
2,6-Dinitrotoluene 330 u 330 330 u 330 350 u 350 350 u 350 

2-Chloronaphthalene 330 u 330 330 u 330 350 u 350 350 u 350 

2-Chlorophenol 330 u 330 330 u 330 350 u 350 350 u 350 

2-Methvlnaphthalene 330 u 330 330 u 330 350 u 350 350 u 350 

2-Methylohenol (cresol, o-) 330 u 330 330 u 330 350 u 350 350 u 350 

2-Nitroaniline 840 u 840 840 u 840 860 u 860 870 u 870 

2-Nitrophenol 330 u 330 330 u 330 350 u 350 350 u 350 
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0 

- -Attachment 1. 100-F-26:8 Verification Sampling Results. 

J l SFB6 J1SFB7 J15F90 J15F91 
Sample Location Sample Location Sample Location N Sample Location N 

Constituent Fren·ch Drain 12 French Drain 13 Road Crossing 14 Road Crossing 15 
Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 8/27/07 Sample Date 8/27/07 

µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL µg/kg Q PQL 
Semivolatile Organic Analytes (continued) 

3 ,3 '-Dichlorobenzidine 330 u 330 330 u 330 350 u 350 350 u 350 
4-Methylphenol (p-cresol) 330 u 330 330 u 330 350 u 350 350 u 350 
3-Nitroaniline 840 u 840 840 u 840 860 u 860 870 U. 870 
4,6-Dinitro-2-methylphenol 840 u 840 840 u 840 860 u 860 870 u 870 
4-Bromophenyl-phenylether 330 u 330 330 u 330 350 u 350 350 u 350 
4-Chloro-3-methylphenol 330 u 330 330 u 330 350 u 350 350 u 350 
4-Chloroaniline 330 u 330 330 u 330 350 u 350 350 u 350 
4-Chlorophenyl-phenylether 330 u 330 330 u 330 350 u 350 350 u 350 
4-Nitroaniline 840 u 840 840 u 840 860 u 860 870 u 870 
4-Nitrophenol 840 u 840 840 u 840 860 u 860 870 u 870 
Acenaphthene 330 u 330 330 u 330 350 u 350 350 u 350 
Acenaphthylene 330 u 330 330 u 330 350 u 350 350 u 350 
Anthracene 330 u 330 330 u 330 350 u 350 350 u 350 
Benzo(a)anthracene 330 u 330 330 u 330 350 u 350 350 u 350 
Benzo(a)pyrene 330 u 330 330 u 330 350 u 350 350 u 350 
Benzo(b )fluoranthene 330 u 330 330 u 330 350 u 350 350 u 350 
Benzo(g,h,i)oerylene 330 u 330 330 u 330 350 u 350 350 u 350 
Benzo(k)fluoranthene 330 u 330 330 u 330 350 u 350 350 u 350 
B is(2-chloro- l -methylethyl)ether 330 u 330 330 u 330 350 u 350 350 u 350 
Bis(2-chloroethoxy)methane 330 u 330 330 u 330 350 u 350 350 u 350 
Bis(2-chloroethyl) ether 330 u 330 330 u 330 350 u 350 350 u 350 
Bis(2-ethylhexvl) ohthalate 330 u 330 63 J 330 84 . J 350 30 J 350 
Butylbenzylphthalate 330 u 330 330 u 330 350 u 350 350 u 350 
Carbazole 330 u 330 330 u 330 350 u 350 350 u 350 
Chrvsene 330 u 330 330 u 330 350 u 350 350 u 350 
Di benz( a,h)anthracene 330 u 330 21 J 330 350 u 350 350 u 350 
Dibenzofuran 330 u 330 330 u 330 350 u 350 350 u 350 
Diethylphthalate 330 u 330 330 u 330 350 u 350 350 u 350 
Dimethylphthalate 330 u 330 330 u 330 350 u 350 350 u 350 
Di-n-butylphthalate 330 u 330 330 u 330 350 u 350 350 u 350 
Di-n-octylphthalate 330 u 330 330 u 330 350 u 350 350 u 350 
Fluoraothene 330 u 330 330 u 330 350 u 350 350 u 350 
Fluorene 330 u 330 330 u 330 350 u 350 350 u 350 
Hexachlorobenzene 330 u 330 330 u 330 350 u 350 350 u 350 
Hexachlorobutadiene 330 u 330 330 u 330 350 u 350 350 u 350 
Hexachlorocyclopentadiene 330 u 330 330 u 330 350 u 350 350 u 350 
Hexachloroethane 330 u 330 330 u 330 350 u 350 350 u 350 
Jndeno( l ,2,3-cd)ovrene 330 u 330 330 u 330 350 u 350 350 u 350 
Isophorone 330 u 330 330 u 330 350 u 350 350 u 350 
Naphthalene 330 u 330 330 u 330 350 u 350 350 u 350 
Nitrobenzene 330 u 330 330 u 330 350 u 350 350 u 350 
N-Nitroso-di-n-diproovlamine 330 u 330 330 u 330 350 u 350 350 u 350 
N-Nitrosodiphenylamine 330 u 330 330 u 330 350 u 350 350 u 350 
Pentachlbrophenol 840 u 840 840 u 840 860 u 860 870 u 870 
Phenanthrene 330 u 330 330 u 330 350 u 350 350 u 350 
Phenol 330 u 330 330 u 330 350 u 350 350 u 350 
Pvrene 330 u 330 330 u 330 350 u 350 350 u 350 
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Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 Rev. 0 

Attachment 1, 100-F-26:8 Verification Sampling Results. 

J15F92 J15F93 J15FB8 J1 5FB9 
Sample Location N Sample Location N Road Sample Location BCL- Sample Location BCL-

Constituent Road Crossing 16 Crossing BCL A B 
Sample Date 8/27/07 Sample Date 8/27/07 Sample Date 8/13/07 Sample Date 8/13/07 

ug/kg Q PQL ug/k2 Q PQL u!!/kg Q PQL uelk!! Q PQL 
Polychlorinated Biphenyls 

Aroclor-1016 14 u 14 14 u 14 13 u 13 14 u 14 
Aroclor-1221 14 u 14 14 u 14 13 u 13 14 u 14 
Aroclor- 1232 14 u 14 14 u 14 13 u 13 14 u 14 
Aroclor- 1242 14 u 14 14 u 14 13 u 13 14 u 14 
Aroclor- 1248 14 u 14 14 u 14 13 u 13 14 u 14 
Aroclor-1254 14 u 14 14 u 14 13 u · 13 14 u 14 
Aroclor- 1260 14 u 14 14 u 14 13 u 13 14 u 14 

Pesticides 
Aldrin 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Alpha-B HC 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Alpha-Chlordane 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Beta-BHC 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Delta-BHC 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Dichlorodiohenvldichloroethane 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Dichlorodiphenyldichloroelhylene 1.4 u 1.4 1.4 u 1.4 1.9 X 1.7 1.2 J 1.2 
Di chlorodi phen y 1 tri chloroelhane 1.4 u 1.4 1.4 u 1.4 0.7 J 1.7 0.47 J 1.2 
Dieldrin 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Endosulfan I 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Endosulfan II 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Endosulfan sulfate 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Endrin 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Eodrin aldehyde 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Endrin ketone 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Gamma-BHC (Lindane) 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
,gamma-Chlordane 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Heotachlor 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Heptachlor epoxide 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 1.7 u 1.7 
Methoxychlor 1.4 u 1.4 1.4 u 1.4 1.7 u 1.7 0.54 JX 1.7 
Toxaphene 14 u 14 14 u 14 17 u 17 17 u 17 

Semivolatile Or2anic Analytes 
I ,2,4-Tri chlorobenzene 350 u 350 360 u 360 330 u 330 360 u 360 
I ,2-Dichlorobeozene 350 u 350 360 u 360 330 u 330 360 u 360 
1,3-Di chlorobenzene 350 u 350 360 u 360 330 u 330 360 u 360 
1,4-Dichlorobenzene 350 u 350 360 u 360 330 u 330 360 u 360 
2,4,5-Trichloroohenol 870 u 870 900 u 900 830 u 830 830 u 830 
2,4,6-Trichlorophenol 350 u 350 360 u 360 330 u 330 360 u 360 
2,4-Dichlorophenol 350 u 350 360 u 360 330 u 330 360 u 360 
2,4-Dimethylphenol 350 u 350 360 u 360 330 u 330 360 u 360 
2,4-Dinitroohenol 870 u 870 900 u 900 830 u 830 900 u 900 
2,4-Dinitrotoluene 350 u 350 360 u 360 330 u 330 360 u 360 
2,6-Dinitrotoluene 350 u 350 360 u 360 330 u 330 360 u 360 
2-Chloronaohthalene 350 u 350 360 u 360 330 u 330 360 u 360 
2-Chlorophenol 350 u 350 360 u 360 330 u 330 360 u 360 
2-Methylnaphthalene 350 u 350 360 u 360 330 u 330 360 u 360 
2-Methylphenol (cresol, o-) 350 u 350 360 u 360 330 u 330 360 u 360 
2-Nitroaniline 870 u 870 900 u 900 830 u 830 900 u 900 
2-Nitrophenol 350 u 350 360 u 360 330 u 330 360 u 360 
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Attachment to Waste Site Reclassification Form 2004- 130 and 2005-004 Rev.0 

Constituent 

3,3'-Dichlorobenzidine 
4-Methylphenol (p-cresol) 
3-Nitroani line 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenyletber 
4-Chloro-3-methylphenol 
4-ChJoroani line 
4-ChJorophenyl-phenylether 
4-Nitroanil ine 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)pervlene 
Benzo(k)fluoranthene 
B is(2-chloro- l -methylethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethvl) ether 
Bis(2-ethvlhexvl) ohthalate 
Butylbenzylphthalate 
Carbazole 
Chrvsene 
Dibenz( a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate · 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
HexachJorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Nitro benzene 
N-Nitroso-di-n-dipropylamine 
N-Nitrosodiphenylarnine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Attachment 1. 100-F-26:8 Verification Sampling Results. 

J15F92 J15F93 J15FB8 J15FB9 
Sample Location N Sample Location N Road Sample Loca tion BCL- Sample Location BCL-
Road Crossing 16 Crossing BCL A B 

Sample Date 8/27/07 Sample Date 8/27/07 Sample Date 8/13/07 Sample Date 8/13/07 

)Jg/kg Q PQL )Jg/kg Q PQL )Jg/kg 0 PQL )J P/kl' Q PQL 
Semivolatile Organic Analytes (continued) 

350 u 350 
350 u 350 
870 u 870 
870 u 870 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
870 u 870 
870 u 870 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
20 J 350 

350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
350 u 350 
870 u 870 
350 u 350 
350 u 350 
350 u 350 

360 
360 
900 
900 
360 
360 
360 
360 
900 
900 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
900 
360 
360 
360 

u 360 
u 360 
u 900 
u 900 
u 360 
u 360 
u 360 
u 360 
u 900 
u 900 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 360 
u 900 
u 360 
u 360 
u 360 

Attachment 
Originator 
Checked 
Cale. No. 

330 u 330 360 u 360 
330 u 330 360 u 360 
830 u 830 900 u 900 
830 u 830 900 u 900 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
830 u 830 900 u 900 
830 u 830 900 u 900 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
42 J 330 62 J 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 25 J 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 360 u 360 
830 u 830 900 u 900 
330 u 330 360 u 360 
330 u 330 360 u 360 
330 u 330 22 J 360 
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Attachment to Waste Site Reclassification Form 2004- 130 and 2005-004 

Cons tituent 

Aroclor-10 I 6 
Aroclor- 1221 

Aroclor-1232 
Aroclor-1242 
Aroclor- 1248 
Aroclor-1254 
Aroclor-1260 

Aldri n 
Aloha-BHC 
Aloha-Chlordane 
Beta-BHC 
Delta-BHC 
Dichlorodiohenvldichloroethane 
Dichlorodiphenyldichloroethylene 
Dichlorodiphenyltrichloroethane 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

1,2 ,4-Trichlorobenzene 
J ,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol ( cresol, o-) 
2-Nitroaniline 
2-Nitrophenol 

- -Attachment 1. 100-F-26:8 Verification Sampling Results. 

JlSFC0 JlSFCl 
Sample Loca tion B CL- Sample Location BCL-

C D 
Saml?le Date 8/13/07 Sample Da te 8/13/07 

µg/kg Q PQL 1.1g/kg Q PQL 
Polychlorinated Biphenyls 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

1.7 u 
l.7 u 
l.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
I. 7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.8 X 
17 u 

340 u 
340 u 
340 u 
340 u 
840 u 
340 u 
340 u 
340 u 
840 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
840 u 
340 u 

13 13 u 13 
13 13 u 13 
13 13 u 13 
13 13 u 13 
13 13 u 13 

13 13 u 13 
13 13 u 13 

Pesticides 
1.7 6.7 u 6.7 
l.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6 .7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 1.6 J 6 .7 
1.7 1.4 J 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.7 6.7 u 6.7 
1.8 6.7 u 6.7 
17 67 u 67 

Semivolatile Organic Analytes 
340 330 
340 330 
340 330 
340 330 
840 840 
340 330 
340 330 
340 330 
840 840 
340 330 
340 330 
340 330 
340 330 
340 330 
340 330 
840 840 
340 330 

u 330 
u 330 
u 330 
u 330 
u 840 
u 330 
u 330 
u 330 
u 840 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 840 

u 330 

Attachment 
Originator 
Checked 
Cale. No. 

J14YW4 
J14YWS 

Sample Location S 
Sample Location S 

Road Crossing (north) 
R oad Crossing BCL 

Stockpile 
Sample Date 4/3/07 

Sample Date 4/3/07 

1.1g/kg 0 POL ug/kg Q PQL 

14 u 14 14 u 14 

14 u 14 14 u 14 
14 u 14 14 u 14 
14 u 14 14 u 14 
14 u 14 14 u 14 
14 u 14 14 u 14 
14 u 14 14 u 14 

1.4 UD 1.4 1.4 UD 1.4 
1.4 UD l.4 1.4 UD l.4 
1.4 UD 1.4 1.4 UD l.4 
l.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
l.4 UD l.4 1.4 UD l.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 l.4 UD 1.4 
1.4 UD 1.4 1.4 up 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
1.4 UD 1.4 1.4 UD 1.4 
14 UJ 14 14 UJ 14 

350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
870 UJ 870 890 UJ 890 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
870 UJ 870 890 UJ 890 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
870 u 870 890 u 890 
350 UJ 350 360 UJ 360 
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Attachment to Waste Site Reclassification Form 2004- 130 and 2005-004 

Constituent 

3,3'-Dichlorobenzidine 
4-Methylphenol (p-cresol) 
3-Nitroani line 
4 ,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-ohenvlether 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaohthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pvrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
B is(2-chloro-l-methylethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethvl) ether 
Bis(2-ethvlhexvl) ohthalate 
Butvlbenzvlohthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Ni trobenzene 
N-Nitroso-di-n-dipropylarnine 
N-Nitrosodiphenylarnine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pvrene 

Attachment 1. 100-F-26:8 Verification Samplin_g Results. 

JISFCO JlSFCl J14YW4 
Jl4YWS 

Sample Location S 
Sample Location BCL- Sample Location BCL- Sample Location S 

Road Crossing BCL 
C D Road Crossing (north) 

Stockpile 
Sample Date 8/13/07 Sample Date 8/13/07 Sample Date 4/3/07 

Samnle Date 4/3/07 
µwJcg Q PQL uwJcg Q PQL µwJc g Q PQL ul!/k11: Q PQL 

Semivolatile Organic Ana lytes (continued) 
340 u 340 
340 u 340 
840 u 840 
840 u 840 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
840 u 840 
840 u 840 
340 u 340 
340 u 340 
340 u 340 
26 J 340 
38 J 340 
23 J 340 
23 J ,340 
30 J 340 

340 u 340 
340 u 340 
340 u 340 
57 J 340 

340 u 340 
340 u 340 
37 J 340 
23 J 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
33 J 340 

340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
19 J 340 

340 u 340 
340 u 340 
340 u 340 
340 u 340 
340 u 340 
840 u 840 
340 u 340 
340 u 340 
57 J 340 

330 
330 
840 
840 
330 
330 
330 
330 
840 
840 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
30 
330 
330 
330 
25 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
840 
330 
330 
330 

u 330 
u 330 
u 840 
u 840 
u 330 
u 330 
u 330 
u 330 
u 840 
u 840 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
J 330 
u 330 
u 330 
u 330 
J 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 330 
u 840 
u 330 
u 330 
u 330 

Attachment 
Originator 
Checked 
Cale. No. 

350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
870 u 870 890 u 890 
870 UJ 870 890 UJ 890 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
870 u 870 890 u 890 
870 u 870 890 u 890 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
72 u 350 44 u 360 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 u 350 21 J 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
870 UJ 870 890 UJ 890 
350 UJ 350 360 UJ 360 
350 UJ 350 360 UJ 360 
350 u 350 360 u 360 
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Attachment to Waste Site Reclassifica tion Form 2004-130 and 2005-004 

Attachment 1. 100-F-26:8 Verification Sampling Results. 

J14YW6 
Sample Location S Road 

Constituent Crossing (south) 

Sample Date 4/3/07 

uefkg Q PQL 
Polychlorinated Biphenyls 

Aroclor-10 I 6 14 u 14 
Aroclor-1221 14 u 14 
Aroclor-1232 14 u 14 
Aroclor- 1242 14 u 14 
Aroclor-1 248 14 u 14 
Aroclor-1 254 14 u 14 
Aroclor- 1260 14 u 14 

Pesticides 
Aldrin 1.4 UD 1.4 
Alpha-BHC 1.4 UD 1.4 
Alpha-Chlordane l.4 UD 1.4 
Beta-BHC 1.4 UD 1.4 
Delta-BHC 1.4 UD 1.4 
Dichlorodiohenvldichloroethane 1.4 UD 1.4 
Dichlorodiphenyldichloroethylene 1.4 UD 1.4 
Dichlorodiphenyltrichloroethane l.4 UD 1.4 
Dieldrin 1.4 UD 1.4 
Endosulfan I 1.4 UD 1.4 
Endosulfan II 1.4 UD 1.4 
Endosu lfan sulfate 1.4 UD 1.4 
Endrin 1.4 UD 1.4 
Endrin aldehvde 1.4 UD 1.4 
Endrin ketone 1.4 UD 1.4 
Gamma-BHC (Lindane) 1.4 UD 1.4 

I gamma-Chlordane 1.4 UD l.4 
Heptach lor 1.4 UD 1.4 
Heptach lor eooxide 1.4 UD 1.4 
Methoxvchlor 1.4 UD 1.4 
Toxaphene 14 UJ 14 

Semivolatile Organic Analytes 
1,2,4-Trichlorobenzene 340 UJ 340 
1,2-Dichlorobenzene 340 UJ 340 
1,3-Dichlorobenzene 340 UJ 340 
1,4-Dichiorobeozene 340 UJ 340 
2,4,5-Trichlorophenol 850 UJ 850 
2,4,6-Trichiorophenol 340 UJ 340 
2,4-Dichloroohenol 340 UJ 340 
2,4-Dimethvlohenol 340 UJ 340 
2,4-Di nitroohenol 850 UJ 850 
2,4-Dini troto iuene 340 u 340 
2,6-Dinitroto luene 340 UJ 340 
2-Chloronaohthaiene 340 u 340 
2-Chlorophenoi 340 UJ 340 
2-Methylnaphthalene 340 UJ 340 
2-Methvlphenol (cresol, o-) 340 UJ 340 
2-Nitroaniline 850 u 850 
2-Ni troohenol 340 UJ 340 

Attachment 

Originator 

Checked 
Cale. No. 
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Attachment to Waste Site Reclass ification Form 2004-130 and 2005-004 

APPENDIX C 

HAZARD QUOTIENT AND 
CARCINOGENIC RISK CALCULATIONS 

Rev. 0 

The calculation in this appendix is kept in the active Washington Closure Hanford project files and is 
· available upon request. When the project is completed, the fi le will be stored in a U.S. Department of 
Energy, Richland Operations Office, repository. This calculation has been prepared in accordance with 
ENG-1, Engineering Services , ENG-1-4.5, "Project Calculation," Washington Closure Hanford, 
Richland, Washington . The following calculation is provided in this appendix: 

100-F-26:8 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation, 
0100F-CA-V0306, Rev. 1, Washington Closure Hanford, Richland, Washington . 

DISCLAIMER FOR CALCULATIONS 

The calculation provided in this appendix has been generated to document compliance with established 
cleanup levels. This calculation should be used in conjunction with other relevant documents in the 
administrative record. 

Remaining Sites Verification Package fo r the 1607-Fl and 100-F-26:8 C-ii 



Attachment to Waste Site Reclassification Form 2004-130 and 2005-004 

Acrobat 8.0 

CALCULATION COVER SHEET 

Project Title: 100-F Area Field Remediation Job No. 14655 

Area: 100-F 

Discipline: Environmental *Calculation No: 0100F-CA-V0320 

Subject: 100-F-26:8, 1607-F1 Waste Site Cleanup Verification Hazard Quotient and Carcinogenic Risk Calculation 

Computer Program: _E_x_ce_l _ ___________ _ Program No: _E_x_ce_l_2_0_0_3 _________ _ 

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 fRI Preliminary D Superseded D Voided 0 

SUMMARY OF REVISION 

WCH-DE-018 (05/08/2007) •obtain Cale. No. from Document Control and Form from Intranet 
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Attachment to Waste Site Reclassifica tion Form 2004-130 and 2005-004 Rev. 0 

Washin ton Closure Hanford, Inc, CALCULATION SHEET 
Orioinator: H. M. Sullowa Date: 11/01/07 Cale. No.: 0JOOF-CA-V0320 

Pro·ect: 100-F Area Field Remediation Job No: 14655 Checked: K. A. Anselm 
100-F-26:8, 1607-Fl Waste Site Cleanup Verifi cation Hazard Quotient and Carcinogenic Risk 

Subject: Calculation 

PURPOSE: 
2 

Rev.: 0 
Date: I/ 1 fJ 7 

Sheet No. 1 of 3 

3 Provide documentation to support the calculation of the hazard quotient (HQ) and carcinogenic (excess 
4 cancer) risk for the 100-F-26:8 waste site. In accordance with the remedial action goals (RAGs) in the 
5 remedial design report/remedial action work plan (RDR/RA WP) (DOE-RL 2005), the following criteria 
6 must be met: 
7 
8 1) An HQ of <1.0 for all individual noncarcinogens 
9 2) A cumulative HQ of <1.0 for noncarcinogens 

10 3) An excess cancer risk of <l x 10-6 for individual carcinogens 
11 4) A cumulative excess cancer risk of <1 x 10·5 for carcinogens. 
12 
13 

14 GIVEN/REFERENCES: 
15 

16 1) DOE-RL, 2005, Remedial Design Report/Remedial Action Work Plan for the JOO Areas, 
17 DOE/RL-96-17, Rev. 5, U.S. Department of Energy, Richland Operations Office, Richland, 
18 Washington. 
19 
20 2) EPA, 1994, Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in 
2 1 Children, EPA/540/R-93/081, Publication No. 9285.7-15-1, U.S . Environmental Protection Agency, 
22 Washington, D.C. 
23 

24 3) WAC 173-340, "Model Toxics Control Act - Cleanup," Washington Administrative Code, 1996. 
25 

26 4) WCH, 2007, Remaining Sites Verification Package for the 1607-FI Septic Tank and the 1607-FI 
27 Sanitary Sewer Pipelines (IOO-F-26:8), Attachment to Waste Site Reclassification Forms 2004- 130 
28 and 2005-004, Washington Closure Hanford, Inc. , Richland, Washington. 
29 
30 

31 SOLUTION: 
32 

33 1) Generate an HQ for each noncarcinogenic constituent detected above background or required 
34 detection limit/practical quantitation limit and compare it to the individual HQ of <1.0 (DOE-RL 
35 2005). 
36 

37 2) Sum the HQs and compare this value to the cumulative HQ of <1.0. 
38 
39 3) Generate an excess cancer risk value for each carcinogenic constituent detected above background or 
40 required detection limit/practical quantitation limit and compare it to the excess cancer risk of 
41 <1 x 10·6 (DOE-RL 2005). · 
42 

43 4) Sum the excess cancer risk value(s) and compare it to the cumulative cancer risk of <1 x 10·5_ 

44 
45 

46 

47 

Remaining Sites Verification Package fo r the 1607-Fl and 100-F-26:8 C-2 



Attachment to Waste Site Reclassification Form 2004-1 30 and 2005-004 

W h ' as mgton Cl osure a or , inc. H nf d I CALCULATION SHEET 
Originator: H. M . Sulloway W\M.) I Date: I 11 /01/07 I Cale. No .: I 0 I00F-CA-V0320 Rev.: I 0 

Proiect: 100-F Area Field Remedi ation I Job No: I 14655 I Checked: I K. A. Anselm ;CtUi Date: I I//J/tJ7 

Subject: 
l 00-F -26:8, 1607-Fl W aste Site Cleanup Verifi cation Hazard Quotient and Carcinogenic Risk 
Calculati on 

METHODOLOGY: 
2 

Sheet No. 2 of 3 

3 The 1607-Fl and 100-F-26:8 waste sites were divided into four areas for the purpose of verification 
4 sampling. The first area consisted of the excavation footprint of the 1607-Fl septic tank and 100-F-28:8 
5 pipelines, the second area consisted of the 1709-F French Drain excavation footprint, the third area 
6 consisted of the BCL stockpiles, and the fourth area consisted of two road crossing excavations of the 
7 pipeline between the 1607-Fl septic tank and the 1701-F building. Hazard quotient and carcinogenic 
8 risk calculations for the 1607-Fl and 100-F-26:8 waste sites were conservatively calculated using the 
9 highest of the focused and statistically calculated results from these four areas for each analyte (WCH 

JO 2007). Boron, molybdenum, and hexavalent chromium require HQ and risk calculations because these 
11 analytes were detected and a Washington State or Hanford Site background value is not available. Lead, 
12 selenium, and multiple organic contaminants of concern (COCs) (as listed in Table 1) are included 
13 because they were detected by laboratory analysis and cannot be attributed to natural occurrence. Total 
14 petroleum hydrocarbon (TPH) data are not included in the calculations since TPH includes a broad 
15 range of constituents rather than an individual contaminant. All other site nonradionuclide COCs were · 
16 not detected or were quantified below background levels. An example of the HQ and risk calculations is 
17 presented below: 
18 
19 1) For example, the maximum value for boron is 2.1 mg/kg, divided by the noncarcinogenic RAG 
20 value of 16,000 mg/kg (boron is identified as a noncarcinogen in WAC 173-340-740[3]), is 
21 1.3 x 10·4 _ Comparing this value, and all other individual values , to the requirement of <1.0, this 
22 criteria is met. 
23 
24 2) After the HQ calculation is completed for the appropriate analytes, the cumulative HQ can be 
25 obtained by summing the individual values. The sum of the HQ values is 3.9 x 10·2. Comparing this 
26 value to the requirement of <1.0, this criteria is met. 
27 
28 3) To calculate the excess cancer risk, the maximum value is divided by the carcinogenic RAG value, 
29 then multiplied by 1 x 10·6. For example, the maximum value for hexavalent chromium is 
30 0.22 mg/kg, divided by 2.1 mg/kg, and multiplied as indicated, is 1.0 x 10·1• Comparing this value 
31 and all other individual values to the requirement of <l x 10·6, this criteria is met. 
32 
33 4) After these calculations are completed for the carcinogenic analytes, the cumulative excess cancer 
34 risk can be obtained by summing the individual values. The sum of the excess cancer risk values is 
35 1.3 x 10·6. Comparing this value to the requirement of <1 x 10·5, this criterion is met. 
36 

37 
38 RESULTS: 
39 

40 1) List individual noncarcinogens and corresponding HQs >1.0: None 
41 2) List the cumulative noncarcinogenic HQ >1.0: None 
42 3) List individual carcinogens and corresponding excess cancer risk >l x 10·6: None · 
43 4) List the cumulative excess cancer risk for carcinogens >1 x 10·5: None. 
44 

45 Table 1 shows the results of the calculations. 
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Attachment to Waste Site Reclassification Form 2004- 130 and 2005-004 

Washin ton Closure Hanford , Inc. CALCULATION SHEET 
Ori inator: H. M. Sullowa Date: 11/01/07 Cale. No.: 01 00F-CA-V0320 Rev.; 0 

Project: 100-F Area Field Remediation Job No: 14655 Checked: K. A. Anselm Date: J,t 7 
Subject: 100-F-26:8, 1607-Fl Waste Site Cleanu p Verification Hazard Quotient and Carcinogenic Risk 

Calculation Sheet No. 3 of 3 

Table 1. Hazard Quotient and Excess Cancer Risk Results for the 100-F-26:8 Waste Site. 

Contaminants of Concern" 

Boron 

Chromium, hexavalent° 

Molybdenum 
Selenium 

'5'tmTJEllf!ttTfe , 
Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Bis(2-et:hylhexyl) phtha late 
Chrysene 
Dibenzo(a,h)anthracene 

Fluoranthene 
Indeno( 1,2,3-cd) pyrene 
Phenanthrene 
Pyrene 

.. -~-
BHC, beta (Hexachlorocyclohexane) 
Chlordane (al pha, gamma) 
DDD, 4,4 '-
DDE, 4,4 ' -
DDT, 4 ,4'-
Endosulfan (I, II , sulfate) 
Heptachlor epoxide 
Methoxychlor 
'f!Jg_fa" -
Cumulative Hazard Quotient: 
Cumulative Excess Cancer Risk: 

Notes: 
' = From WCH (2007). 

Maximum 

Value" 
(mg/kg) 

a• ,',o'f>' 

2 .1 

0.22 

12 

0 .52 
1.4 

0.026 

0.038 

0.023 
0.030 
0.023 
0 .15 

0.037 
0.029 
0.033 
0.01 9 
0.0 18 
0 .057 

0 .0006 
0.0067 
0.0012 
0.011 

0.0030 
0.00053 
0 .00060 
0.001 8 

Noncarcinogen 
RAGb 

(mg/kg) 

16,000 

240 

353 

400 
400 

2,400 
1,600 

3,200 

24,000 
2,400 

40 

40 
480 
1.04 
400 

Hazard 
Quotient 

-~'-
l.3E-04 

9.2E-04 

3.3E-02 

l.3E-03 
3.5E-03 

9.6E-06 
9.4E-05 

l .0E-05 

7.5E-07 
2.4E-05 

l.7E-04 

7.5E-05 
l.lE-06 
5.8E-04 
4.5E-06 

3.9E-02 

Carcinogen 
RAGb 

(mg/kg) 

2.1 

0.137 

0.33< 

1.37 
0 .1 37 

7 1.4 
0. 137 

0.33< 

1.37 

0.556 
0.769 
4.17 
2.94 
2.94 

0.11 

Carcinogen 
Risk 

l.0E-07 

l.9E-07 

l.2E-07 

l.7E-08 
2.2E-07 

2.IE-09 
2.7E-07 
8.BE-08 

l .4E-08 

l.l E-09 
8.7E-09 
2.9E-10 
3.7E-09 
l .OE-09 

5.SE-09 

1.3E-06 

• = Value obtained from the RDR/RA WP (DOE-RL 2005) or Wa shing1on Administrative 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. 
d = Value for the noncarcinogen RAG obtained from EPA (1994 ). 

'= Carcinogen risk calculated using the cleanup level instead of the required detect ion limit, per WAC 173-340-740(3), Method B, 1996. 

-- = not appl_icable 
RAG = remedial action goal 

43 CONCLUSION: 
44 

45 This calculation demonstrates that the 100-F-26:8 waste site meets the requirements for the hazard 
46 quotients and carcinogenic (excess cancer) ri sk as identified in the RDR/RA WP (DOE-RL 2005). 
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