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1 304 CONCRETION FACILITY CLOSURE ACTIVITIES 
2 AND DATA EVALUATION REPORT 
3 
4 
5 
6 EXECUTIVE SUMMARY 
7 
8 
9 This report summarizes and evaluates the decontamination activities, 

10 sampling activities, and sample analysis performed in support of the closure 
11 of the 304 Concretion Facility. The evaluation assesses the dangerous waste 
12 contamination for the purpose of clean closing the 304 Concretion Facility as 
13 described in the 304 Concretion Facility Closure Plan, DOE/RL-90-03 
14 (DOE-RL 1995a). The conclusion reached is that the 304 Concretion Facility 
15 can be clean closed. 
16 
17 The introduction outlines the regulatory background, provides general 
18 information about the 304 Concretion Facility, and outlines the closure 
19 strategy. The dangerous waste decontamination process then is discussed with 
20 the problem areas identified. The sampling section outlines the chronology, 
21 identifies the sample locations, discusses how the samples were collected, and 
22 identifies the one deviation from the closure plan. The numerical performance 
23 standards for the cleanup are identified and the background documents are 
24 discussed. The laboratory analysis identifies the sample types and 
25 constituents of concern, the analytical methods used on the various sample 
26 types, and discusses any limitations on those methods. The data validation of 
27 the analytical data is discussed and any discrepancies are addressed. The 
28 data sets used for the statistical analysis are identified along with which 
29 data sets were excluded. Rationale is provided for both the inclusion and 
30 exclusion of the data sets. 
31 
32 The data evaluation divides the 304 Concretion Facility into four 
33 components. Each component is examined relative to the inorganic and organic 
34 · constituents of concern. An area of localized contamination that is below the 
35 numerical cleanup performance standards is identified. One anomalous value 
36 for lead also is identified and discussed. The evaluation concludes that the 
37 constituents of concern are either not present (organics) or are present but 
38 below the numerical cleanup performance standards (inorganics). 
39 The evaluation leads to the conclusion that the 304 Concretion Facility can be 
40 clean closed. 
41 
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1 304 CONCRETION FACILITY CLOSURE ACTIVITIES 
2 AND DATA EVALUATION REPORT 
3 
4 
5 
6 1.0 INTRODUCTION 
7 
8 
9 This report summarizes and evaluates the decontamination activities, 

10 sampling activities, and sample analysis performed in support of the closure 
11 of the 304 Concretion Facility. The evaluation is based on the validated data 
12 included in the data validation package (DOE-RL 1995b) for the 304 Concretion 
13 Facility. The results of this evaluation will be used in assessing 
14 contamination for the purpose of closing the 304 Concretion Facility as 
15 described in the 304 Concretion Facility Closure Plan, DOE/RL-90-03 
16 (DOE-RL 1995a). Based on the evaluation of the decontamination activities, 
17 sampling activities, and sample data, it is recommended that the 
18 304 Concretion Facility be clean closed. 
19 
20 The evaluation starts by discussing the dangerous waste decontamination 
21 process and identifying the problem areas. The sampling section outlines the 
22 chronology , identifies the sample locations, discusses how the samples were 
23 collected, and identifies the one deviation from the closure plan. The 
24 numerical performance standards for the cleanup are identified and the 
25 background documents are discussed. The laboratory analysis identifies the 
26 sample types and constituents of concern, the analytical methods used on the 
27 various sample types, and discusses any limitations on those methods. The 
28 data validation of the analytical data is discussed and any discrepancies are 
29 addressed. The data sets used for the statistical analysis are identified 
30 along with which data sets were excluded. Rationale is provided for both the 
31 inclusion and exclusion of the data sets. 
32 
33 The data evaluation divides the 304 Concretion Facility into four 
34 components. Each component is examined relative to the inorganic and organic 
35 constituents of concern. An area of localized contamination that is below the 
36 numerical cleanup performance standards is identified. One anomalous value 
37 for lead also is identified and discussed. The evaluation concludes that the 
38 constituents of concern are either not present (organics) or are present but 
39 below the numerical cleanup performance standards (inorganics). 
40 The evaluation leads to the conclusion that the 304 Concretion Facility can be 
41 clean closed. 
42 
43 
44 1.1 REGULATORY BACKGROUND 
45 
46 The U.S. Environmental Protection Agency (EPA) and Washington State 
47 Department of Ecology (Ecology) jointly administer the Resource Conservation 
48 and Recovery Act (RCRA) of 1976 in the state of Washington. The EPA retains 
49 oversight authority while delegating to Ecology enforcement of a state program 
50 that is consistent with or more stringent than the corresponding federal 
51 program . The implementing regulations are found in Title 40, Code of Federal 
52 Regulations (CFR), Parts 260-270 and the Washington Administrative Code 
53 (WAC) 173-303, "Dangerous Waste Regulations . " Ecology's authorization 

1-1 
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1 includes administering closure of dangerous waste treatment, storage, and/or 
2 disposal (TSO) units. 
3 
4 The U.S. Department of Energy (DOE), the EPA, and Ecology have entered 
5 into an agreement called the Hanford Federal Facility Agreement and Consent 
6 Order (Tri-Party Agreement) (Ecology et al. 1995). This agreement affects 
7 environmental regulation on the Hanford Facility. One purpose of this 
8 agreement is to ensure that environmental impacts associated with past 
9 activities are investigated and appropriate response actions taken, as 

10 necessary, to protect human health and the environment. The agreement seeks 
11 to promote this goal, in part, by identifying TSO units, identifying which 
12 units will undergo closure, and promoting compliance with relevant RCRA 
13 permitting requirements. 
14 
15 
16 1.2 TREATMENT/STORAGE UNIT INFORMATION 
17 
18 The 304 Concretion Facility is classified as a RCRA treatment and storage 
19 unit. A fully detailed description of the unit and its history are included 
20 in the 304 Concretion Facility Closure Plan. 
21 
22 
23 1.2 . 1 TSD Unit Location 
24 
25 The 304 Concretion Facility is situated in the northeast corner of the 
26 300 Area near the 314 Building, 303-K Building, and 313 Building, and is 
27 located between the 303-A Building and 303-B Building, as shown in Figures 1-1 
28 and 1-2. 
29 
30 
31 1.2.2 Facility Description 
32 
33 The boundary of the 304 Concretion Facility is defined as being 
34 3.05 meters (10 feet) from the exterior wall of the 304 Building. The unit 
35 consists of a sheet metal building (the 304 Building) with attached 
36 changeroom. The 304 Building rests on a concrete floor that contains an 
37 integral sump and integral trench. The 304 Building was constructed in 1952 
38 and the changeroom was added in 1972. There are external concrete pads in-
39 line with the building doors. An asphalt overlay has been placed around the 
40 building to fix potential radioactive soil contamination. 
41 
42 
43 1.2.3 Operation as a Treatment, Storage, and/or Disposal Unit 
44 
45 The 304 Concretion Facility was used for various industrial purposes from 
46 1952 until 1972. It began treating dangerous waste in 1972. The last waste 
47 treatment run occurred in the spring of 1994. The treatment activity at the 
48 304 Concretion Facility was the concretion of pyrophoric chips and fines 
49 generated during uranium nuclear fuel fabrication operations. The concretion 
50 treatment process mixed the pyrophoric chips and fines with cement, then the 
51 mixture was cast into billets. The billets were stored in the 304 Concretion 
52 Facility until the concrete cured. After curing, the billets were either 
53 moved to other units for storage and ultimate disposal or sent offsite for 

1-2 
950821.1232 



WHC-SD-EN-Tl-301, Rev. 0 

1 recycling and recovery of the uranium. The material treated at the 
2 304 Concretion Facility was radioactively contaminated dangerous waste and , 
3 thus , the unit was a mi xed waste storage and t reatment unit . 
4 
5 One additional waste management act i vi ty was performed at the unit during 
6 1988. Spent solvents from the fuel fabrication process and the supporting 
7 paint shop were repackaged in the 304 Concretion Facility for disposal 
8 e 1 sewhere. 
9 

10 
11 1.2.4 Potentially Contaminated Media 
12 
13 Potentially contaminated media at the 304 Concretion Facility includes 
14 concrete, asphalt, the steel building structure, and the underlying soil down 
15 to 1 meter (3 feet). The concrete structures at the 304 Concretion Facility 
16 include the _building foundation pad (with an integral sump and an integral 
17 trench) and the concrete pad portion of the external storage pads. The 
18 asphalt includes the asphalt pad portion of the external storage pads and the 
19 asphalt pads laid around the 304 Building to fix radiological contamination in 
20 the soil. The steel building structure includes the interior building walls 
21 and interior roof girders. To facilitate closure, the 304 Concretion Facility 
22 has been subdivided into four components: the metal building interior, the 
23 concrete floor (including the sump and trench), the external storage pad 
24 (concrete and asphalt), and the soil. These four components will be evaluated 
25 separately for closure . 
26 
27 
28 1.3 CLOSURE STRATEGY 
29 
30 The closure strategy for the 304 Concretion Facility is to decontaminate 
31 the interior of the 304 Building to remove known or suspected contamination, 
32 then to sample for the constituents of concern, and then to perform data 
33 analysis, with an evaluation to determine the required actions to meet closure 
34 criteria . The closure criteria for the 304 Concretion Facility is that the 
35 concentrations of potentially dangerous constituents treated , stored , or used 
36 are not present above the regulatory cleanup levels. 
37 
38 If the potentially dangerous constituents are above action levels, then 
39 the evaluation will determine the actions required. This evaluation may 
40 consider (1) the type and extent to which the action levels are exceeded and 
41 (2) an assessment of health- based risk. Health-based risk standards for 
42 toxicity and carcinogenicity will be scientifically and technically 
43 defensible, and criteria guidance such as WAC 173-340, "Model Toxics Control 
44 Act Cleanup Regulation;" the EPA Integrated Rjsk InformaUon System (IRIS) 
45 database (EPA 1995); and the Rjsk Assessment Gujdance for Superfund: Human 
46 Health Evaluatjon Manual (EPA 1989); and any other appropriate information 
47 will be used. Generally , if the decontamination for dangerous consitituents 
48 is not effective , the appropriate section (building , floor , or pad) will be 
49 removed and properly disposed of as mixed waste (because of the presence of 
50 radiological contamination). However, other means of addressing the presence 
51 of dangerous waste constituents of concern above the action levels also may be 
52 addressed. 
53 
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1 If dangerous constituents are identified in the soil in concentrations 
2 above action levels, closure for the soil will take place during the 
3 remediation of the 300-FF-3 Operable Unit under the Comprehensive 
4 Environmental Response and Liability Act (CERCLA) of 1980 remedial action 
5 process. With the exception of imminent hazards, all soil remediation will 
6 take place under the CERCLA remedial action process for the 300-FF-3 Operable 
7 Unit. 
8 
9 The radiological contamination at the 304 Concretion Facility is not 

10 addressed by the closure strategy. The Tri-Party Agreement allows for the 
11 closing of TSO units even when radiological contamination is present. 
12 Radiological contamination and uranium are not regulated under RCRA. The 
13 information on uranium has been included for information purposes only. 
14 
15 
16 1.3.1 Definition of Action Levels 
17 
18 Action levels are concentrations of constituents of concern that prompt 
19 an action, such as removal/disposal, treatment, or further evaluation. 
20 Initial action levels will be the greater of two levels: sitewide soil 
21 background or limit of quantitation (LOQ). The sitewide soil background 
22 concentrations are defined in Hanford Site Background: Part 1, Soil 
23 Background for Nonradioactive Analytes (DOE-RL 1994a). The limits of 
24 quantitation have been provided by laboratories performing the sample 
25 analysis. If concentrations of the constituents of concern exceed initial 
26 action levels, then the requirements of WAC 173-304-610 will be invoked to 
27 assess the action levels. 
28 
29 
30 1.3.2 Closure Activities for the 304 Concretion Facility 
31 
32 The closure activities were divided into several phases. The closure 
33 strategy has allowed for extra decontamination and sampling steps. The extra 
34 steps allow for a limited area to be re-decontaminated and re-sampled if this 
35 was required by the data evaluation of the original sampling. The closure 
36 activities were divided into the following phases: 
37 
38 Phase I Decontamination: Vacuuming to remove any loose contamination. 
39 This phase also addressed concerns on worker exposure to any loose 
40 surface radiological contamination. 
41 
42 Phase II Decontamination: Damp-wipe decontamination with a detergent 
43 solution to remove surface contamination. 
44 
45 Note that Phase I and Phase II occurred concurrently. An area within the 
46 reach of a worker was vacuumed and then immediately damp-wipe 
47 decontaminated. 
48 
49 Phase I Sampling: Sampling of the 304 Concretion Facility to determine 
50 the effectiveness of the decontamination. 
51 
52 Phase I Analysis: Analysis of the samples from the 304 Concretion 
53 Facility to determine concentrations of the constituents of concern. 
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1 Phase I Data Evaluation: Evaluation of the Phase I sampling data . Data 
2 evaluation is expected to result in three possible outcomes: (1) the 
3 304 Concretion Facility can be- clean closed; (2) additional spot 
4 decontamination is necessary; or (3) gross contamination is found that 
5 requ i res a reevaluat i on of the closure strategy at this unit. The 
6 evaluation of the unvalidated data indicated that Outcome 1, clean 
7 closure of the unit , was possible. No additional work was required . 
8 
9 Phase Ill Decontamination (not required): The re-decontamination of a 

10 limited area. 
11 
12 Phase II Sampl inq (not required): Re- sampling of a limited area. 
13 
14 Phase II Analysis (not required): Analysis of the Phase II samples. 
15 
16 Phase II Data Evaluation (not required) : Evaluation of the data from 
17 re-sampling. 
18 
19 
20 1.4 SAMPLING AND ANALYSIS PLAN 
21 
22 There are two locations in the 304 Concretion Facility Closure Plan 
23 (Revision 2A, issued March 1995) that identify and discuss sampling and · 
24 analysis: Section 7 and Appendix G. 
25 
26 The primary location for sampling and analysis information is presented 
27 in Appendix G of the closure plan. Appendix G of, the closure plan is the 
28 Ecology-approved sampling and analysis plan for the closure activities at the 
29 304 Concretion Facility. This appendix was added to the closure plan as part 
30 of Revision 2A page changes issued in March 1995. 
31 
32 The other location is in Section 7 and on Table 7-1 of the closure plan . 
33 This represents the recommended sampling and analysis approach from the now 
34 obsolete November 1993, Revision 2, of the closure plan. Thi s information wa s 
35 considered to be the best recommendation at the time of publication in 
36 November 1993. 
37 
38 Appendix G of the closure plan supersedes the information in Section 7 of 
39 the closure plan. Appendix G will be used as the basis for establishing the 
40 sampling and analysis plan in this report . 
41 
42 Appendix G of the closure plan is based on the data quality objective 
43 (DQO) meetings held between DOE and Ecology on May 31 , 1994 to June 1, 1994 
44 and on August 25, 1994, and on the discussions held during the May 1994 to 
45 November 1994 Unit Managers Meetings. Ecology provided verbal approval of the 
46 sampling and analysis plan on November 22, 1994. Written approval was issued 
47 on January 12, 1995 . The approved sampling and analysis plan was incorporated 
48 into the 304 Concretion Facility Closure Plan as part of the Revision 2A page 
49 changes i ssued i n March 1995. 
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1 2.0 DECONTAMINATION 
2 
3 
4 The decontamination effort followed the requirements of the 
5 304 Concretion Facility Closure Plan (DOE-RL 1995a). The decontamination 
6 effort at the 304 Concretion Facility was directed at addressing only the 
7 dangerous waste constituents. The radiological contamination is not being 
8 addressed by this decontamination or closure effort. Decontamination refers 
9 to dangerous waste decontamination unless specifically identified as 

10 'radiological decontamination.' 
11 
12 
13 2.1 DANGEROUS WASTE DECONTAMINATION 
14 
15 Decontamination for dangerous waste constituents was performed between 
16 August 3, 1994, and September 30, 1994. Dangerous waste decontamination 
17 consisted of two steps: vacuuming, followed by damp-wipe decontamination. 
18 Vacuuming and the damp wipe-down occurred concurrently. After an area was 
19 vacuumed, the operators immediately damp-wipe decontaminated that area. As 
20 indicated by the closure plan, areas excluded from decontamination were the 
21 changeroom interior, all exterior surfaces of the 304 building, and the 
22 exterior concrete and asphalt pads. 
23 
24 
25 2.1.1 HEPA Vacuuming 
26 
27 The initial decontamination step for the 304 Concretion Facility was to 
28 vacuum the interior of the 304 Building. The vacuum used was equipped with a 
29 high-efficiency particulate air (HEPA) filter to capture any fine 
30 particulates. The purpose of the vacuuming was to remove any loose surface 
31 materials to allow for a more effective damp-wipe decontamination. Use of the 
32 HEPA vacuum addresses a radiological safety concern as well because vacuuming 
33 also ·removed any loose radiological surface contamination. All interior 
34 surfaces of the 304 Concretion Facility were vacuumed. No unusual incidents 
35 occurred. 
36 
37 
38 2.1.2 Damp-Wipe Decontamination 
39 
40 The final decontamination step at the 304 Concretion Facility was a damp 
41 wipe-down of the interior of the 304 Building. Damp-wipe decontamination was 
42 accomplished using rags and a detergent-and-water solution. Damp-wipe 
43 decontamination was considered to be the most cost-effective method for 
44 dealing with any surface contamination at the 304 Concretion Facility. 
45 
46 There were two areas that could not be decontaminated successfully. 
47 The first area was the sump and the other was the trench (see Figure 3-1) . In 
48 both areas, the concrete on the sides and floor crumbled as it was wiped . 
49 The crumbling of the concrete prevented effective decontamination . Both the 
50 sump and the trench were HEPA vacuumed. Both the sump and the trench 
51 contained sampling points that will be used to determine if any of the 
52 constituents of concern are present. 
53 
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3 During the decontamination of the sump, it was expected that there would 
4 be a thin layer (25 millimeters [I-inch] or less) of concrete powder and sand 
5 at the bottom of the sump. The intention was to remove this thin layer using 
6 the HEPA vacuum. When the sump was entered to start decontamination, the 
7 amount of material present was much greater than expected. The operators 
8 discovered that there was about 75 millimeters (3-inches) of cement dust, 
9 sand, and chunks of semi-consolidated cement. At this point, decontamination 

10 was suspended until the sump conditions could be evaluated and an appropriate 
11 course of action could be established. 
12 
13 The source of the sump material is the past concretion operations. Water 
14 was used to wash metallic fines and lose cement powder into the sump where the 
15 fines settled out. The end result is a layer of semi-consolidated cement, 
16 cement powder, and sand in the bottom of the sump. 
17 
18 The evaluation found no new or different worker health or safety concerns 
19 except for requiring extra dust suppression requirements. The sump material 
20 was handled as required by Section 7.3 of the 304 Concretion Facility Closure 
21 Plan. The sump material was removed by wetting it down to prevent dust 
22 emission and then shoveling the material into a waste drum. Once the sump 
23 material was removed, the decontamination process continued. 
24 
25 The sump material was included- as part of the waste generated in the 
26 decontamination and sampling of the 304 Concretion Facility . This report does 
27 not address the sampling, designation, or disposal of that waste. 
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1 3.0 SAMPLING 
2 
3 
4 The first samples were collected at the 304 Concretion Facility on 
5 December 13, 1994. The last samples were collected on February 2, 1995. 
6 Sampling was conducted in accordance with the sampling and analysis plan 
7 (Appendix G of the 304 Concretion Facility Closure Plan [DOE-RL 1995a]). 
8 There were 20 sampling locations, including both authoritatively and randomly 
9 selected locations. Samples types collected were wipe, concrete core 

10 inorganic, concrete core organic, concrete chip, asphalt core, and soil (both 
11 organic and inorganic). Some sample locations produced several different 
12 types of samples. The soil samples were taken at three intervals from 
13 underneath the overlying concrete and asphalt . A total of 92 samples were 
14 collected (64 routine samples and 28 quality control samples). 
15 
16 
17 3.1 SAMPLING CHRONOLOGY 
18 
19 The following lists the chronology of critical events associated with the 
20 sampling at the 304 Concretion Facility: 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

3.2 

Nov 22 , 1994 
Nov 22, 1994 
Dec 13, 1994 
Jan 12, 1995 
Jan 19, 1995 
Jan 23, 1995 
Jan 25, 1995 
Jan 26, 1995 
Jan 30, 1995 
Jan 31, 1995 
Feb 1, 1995 
Feb 2' 1995 

SAMPLE LOCATIONS 

Sampling and Analysis Plan (SAP), Rev. 1 issued 
Ecology grants verbal approval of SAP 
Wipe sampling started and completed 
Ecology provides written approval of SAP 
Restart of sampling (asphalt cores and soil) 
Sampling (concrete cores and soil) 
Sampling (concrete cores and soil) 
Sampling (concrete chip) 
Sampling (concrete core) 
Sampling (concrete core and soil) 
Sampling (concrete core and soil) 
Sampling completed (concrete core and soil). 

38 The sample locations at the 304 Concretion facility were finalized during 
39 the DQO meetings held between Ecology and DOE on May 31, 1994 to June 1, 1994 
40 and on August 25 , 1994 . Additionally, Ecology reduced the number of concrete 
41 organic samples before approving the sampling and analysis plan. 
42 
43 Figures 3-1 · through 3-6 and Tables 3-1 through 3-6 provide a summary of 
44 the sample locations, sample types, and sample numbers. Table 3-7 provides a 
45 numerical listing of sample numbers to allow for the correlation with 
46 location, sample media, and sampling date and time. 
47 
48 
49 3.2.1 Building Floor Sample Locations 
50 
51 There are 12 sample locations (4 authoritative and 8 random) on the floor 
52 of the 304 Building and the attached changeroom (Figure 3-1). These 
53 12 locations generated in~rganic concrete core, organic concrete core, and 
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1 concrete chip samples. The locations, types of samples, and sample numbers 
2 are summarized on Table 3-1. No location changes were made to building floor 
3 sampling locations during sample co]lection. 
4 
5 
6 3.2.2 Metal Building Interior Sample Locations 
7 
8 There are 11 wipe sample locations (10 random and 1 authoritative) on the 
9 metal building interior surfaces of the 304 Building. These locations consist 

10 of 10 random wipe samples from the 4 walls and 1 authoritative wipe sample 
11 from the girder. Figures 3-2 through 3-5 document the sample locations from 
12 the interior building walls. One sample was taken from a girder located at 
13 the south end of the 304 Building. The locations, type of samples, and sample 
14 numbers are summarized on Table 3-2. 
15 
16 One of the sample locations (South Wall, coordinates: vertical axis 
17 3 meters and horizontal axis 8 meters [V3-H8]) specified by Appendix G of the 
18 closure plan was blocked by some equipment. A field change was made to move 
19 the sampling location down the vertical axis to the next sampling grid. 
20 The actual location for sample collection was the South Wall, V4-H8. 
21 The corresponding sample number is B0D281. 
22 
23 One of the sample locations (East Wall, Vl-H6) specified by Appendix G of 
24 the closure plan was on a section of wall covered by plywood. This section of 
25 the east wall divides the changeroom from the main part of the 304 Building. 
26 Since there were no metal surfaces on that wall section, the wipe sample was 
27 collected from the plywood surface at the original coordinates. 
28 The corresponding sample number is 80D286. 
29 
30 
31 3.2.3 Exterior Storage Pad Sample Locations 
32 
33 There are 5 core sample locations (3 authoritative and 2 random) on the 
34 exterior concrete and asphalt pads at the 304 Concretion Facility 
35 (Figure 3-1). Two are from the concrete and asphalt storage pads at the north 
36 end of the 304 Building (one each of concrete and asphalt). Three cores are 
37 from the asphalt overlays that surround the exterior of the 304 Building. 
38 The locations, type of samples, and sample numbers are summarized on 
39 Table 3-2. 
40 
41 The location of the three samples on the asphalt overlays was determined 
42 before the samples were collected, as specified in Appendix G of the closure 
43 plan. The location chosen for the sample along the East Wall of the 
44 304 Building was about 4.5 meters (15 feet) from the south end of the building 
45 and about 1 meter (3 feet) from the east wall. At the southwest corner of the 
46 304 Building, the sample location was along the West Wall about 3 meters 
47 (10 feet) from the south end of the building and about 60 centimeters (2 feet) 
48 from the wall. 
49 
50 Full access to the exterior northwest corner was not possible because of 
51 a temporary radiation zone related to the installation of electrical utilities 
52 in the 300 Area. The electrical utility work is unrelated to the closure 
53 activities. The northwest sample location was located along the West Wall 
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1 about 8 meters (26 feet) from the south end of the building and about 
2 60 centimeters (2 feet) from the wall. This places the northwest corner 
3 sample location less than a meter (3 feet) from the center of the 
4 304 Building's West Wall . While the ideal location would have been closer to 
5 the northwest corner of the 304 Building , t his location does meet the 
6 requirements of the closure plan and Appendix G of the closure plan . 
7 
8 No changes had to be made in the locations of the samples from the 
9 concrete and asphalt pads at the north end of the 304 Building. 

10 
11 
12 3.2.4 Soil Sample Locations 
13 
14 There are 9 sample locations (all authoritative) where soil samples were 
15 collected (Figure 3- 6). At each location, soil samples were collected at 
16 3 different intervals below the bottom of the concrete or asphalt layer . 
17 These intervals are Oto 152 millimeters (6 inches}, 152 millimeters 
18 (6 inches) to 457 millimeters (18 inches), and 457 millimeters (18 inches) to 
19 610 millimeters (24 inches). 
20 
21 All soil samples required drilling through concrete or asphalt to access 
22 the soil layer. Seven sample locations were co-located with existing concrete 
23 or asphalt core samples . There were two sample locations associated with the 
24 joints in the external concrete pads at the north end of the 304 Building that 
25 required coring to access the soil. The locations , type of samples, and 
26 sample numbers for each sampling interval are summarized on Table 3-4. 
27 
28 
29 3.3 SAMPLE COLLECTION 
30 
31 Before the start of sampling and during most of the sampling events , the 
32 sampling equipment was decontaminated in the 1706 KE Laboratory in accordance 
33 with Environmental Investigation Instruction (Ell) 5.5 , "1706 KE Laboratory 
34 Cleaning of RCRA/CERCLA Sampling Equipment" (WHC 1988). Only one instance of 
35 field decontamination occurred. The soil sampling equipment and core drills 
36 required field decontamination on January 31, 1995. With sampling occurring 
37 on consecutive days, there was insufficient time for the 1706 KE Laboratory to 
38 decontaminate the sampling equipment. Per the closure plan , Ell 5.4, "Field 
39 Cleaning and/or Decontamination of Equipment" (WHC 1988) was used for the 
40 field decontamination. 
41 
42 
43 3.3.1 Wipe Sample Collection 
44 
45 Wipe samples were collected using the methodology described in Appendix G 
46 of the closure plan. At each sampling location, one filter paper was used to 
47 wipe the wall surface from a 100- square- centimeter section within each sample 
48 gr id . A disposable template wa s us ed on t he walls t o en sure adequat e 
49 coverage . At each sampli ng locati on , the samplers used a new pa ir of gloves 
50 when handling the filter paper. Care was taken to wipe the surface only once 
51 throughout the sampling effort . The top of one steel girder was wipe sampled 
52 using the same technique. 
53 
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After each sample area was wiped, the filter paper was folded with the 
exposed side in, and then folded over to form a 90-degree angle in the center 
of the filter . The filter then was returned to the original glass container , 
angle first, and immediately sealed and shipped to Lockheed Analytical 
Services in Las Vegas, Nevada. All samples were cooled to 4° Celsius for 
storage and transportation. 

3.3.2 Inorganic Concrete Core and Asphalt Core Sample Collection 

The inorganic concrete core and asphalt core samples were collected using 
an electric water-cooled concrete coring tool and a 102-millimeter (4-inch) 
core drill. To prevent contamination of the samples, demineralized water was 
used for cooling the drill. At any given sample location, the cores were 
adjacent to each other. None of the cores overlapped . For any given set of 
samples (inorganic concrete core and organic concrete core) at each sample 
location, the same core drill was used. When duplicate samples were 
collected, a different core drill was used to collect the duplicate samples. 
This technique also was used for the collection of the organic concrete core 
samples. 

To provide sufficient material for analysis from a 102-millimeter 
(4-inch)-diameter core, a core length between 150 millimeters (6 inches) to 
200 millimeters (8 inches) is required. This applies to the organic cores as 
well as the inorganic and asphalt cores. One core was sufficient for all 
sample locations except at the drain location. At the drain, the concrete was 
about 100 millimeters (4 inches) thick and required two cores for the 
inorganic sample. Core length ran from about 100 millimeters (4 inches) to 
about 330 millimeters (13 inches). Average core length was between 
150 ~illimeters (6 inches) and 200 millimeters (8 inches). 

The inorganic 
individual plastic 
Las Vegas, Nevada . 
transportation. 

concrete core and asphalt core samples were placed into 
bags and shipped to Lockheed Analytical Services in 
All samples were cooled to 4° Celsius for storage and 

3.3.3 Concrete Chip Sample Collection 

The concrete chip samples were collected using an electrically operated 
heavy-duty rotary hammer. Concrete dust and small chips were generated by 
drilling a series of small holes (about 9.5 millimeters [3/8 inches] in 
diameter) into the concrete pad in the changeroom. The dust and chips were 
collected in sample jars and shipped to Lockheed Analytical Service in Las 
Vegas, Nevada. All samples were cooled to 4 °Celsius for storage and 
transportation . 

3.3.4 Organic Concrete Sample Collection 

The organic concrete core samples were collected using the same core 
drilling technique that was used for the inorganic and asphalt cores. See 
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1 Section 3.3.2 for details. The discussion in Section 3.3.2 on core thickness 
2 also applies to the organic cores. 
3 
4 The organic concrete core samples had to be crushed in the field before 
5 the sample could be collected. This was done because the 222-S Laboratory 
6 does not have the ability to handle solid cores. The core (or cores) to be 
7 crushed was placed wrapped in a very large plastic bag, then wrapped in cloth 
8 to prevent pieces of concrete from flying out. The core (or cores) then was 
9 broken into pieces with a sledgehammer. In all cases, the plastic bag was 

10 penetrated when the core(s) was broken. 
11 
12 The concrete pieces for volatile organics analysis (VOA) were collected 
13 and placed into an amber glass (VOA) jar. The samplers tried to collect 
14 concrete from the center areas of the core. This approach was taken in an 
15 attempt to avoid any contamination when the core was crushed. This approach 
16 also avoided the duter surface of the core where drilling into the concrete 
17 could have affected the concentration of any organic constituents of concern. 
18 It is not possible to quantify what effect, if any, the sample collection 
19 method will have on the concentration of the organic constituents of concern. 
20 Care was taken to avoid aggregate and pieces of steel reinforcing wire from 
21 the concrete core itself and any small pieces of plastic from the plastic bag. 
22 
23 After packaging, the samples were shipped to the onsite 222-S Laboratory. 
24 All samples were cooled to 4° Celsius for storage and transportation. 
25 
26 
27 3.3.5 Soil Sample Collection 
28 
29 Before the collection of the soil samples, the core drill (see 
30 Sections 3.3.2 and 3.3 .4) was used to core through the concrete or asphalt to 
31 access the soil. Seven of the nine samples were co-located with existing 
32 concrete and asphalt sampling locations to minimize drilling. Two of the nine 
33 locations required coring holes through the external concrete pads to access 
34 the soil for sampling. See Section 3.2.4 for more information. 
35 
36 At each sample location, the soil samples were collected at 3 different 
37 intervals: 0 to 152 millimeters (6 inches), 152 millimeters (6 inches) to 
38 457 millimeters (18 inches), and 457 millimeters (18 inches) to 
39 610 millimeters (24 inches). Soil sampling depths were measured from the 
40 bottom of the overlying asphalt or concrete layer. 
41 
42 The soil samples were collected using the combination of a 76-millimeter 
43 (3-inch)-diameter hand auger and stainless steel sampling spoons. The hand 
44 auger was used to collect a plug of soil that was then placed in a clean, 
45 stainless steel bowl for transfer into the sample containers. Two factors 
46 made this a difficult task. First, the 'soil' at the 304 Concretion Facility 
47 is best described as sand and gravel. It is difficult to drive an auger 
48 through a gravelly soil and collect an intact plug of material. Second, there 
49 are rocks intermixed with the sand and gravel 'soil' . 
50 
51 The rocks prevented the auger from collecting sufficient material for a 
52 sample in a single plug of soil. Generally, at least two or three plugs of 
53 soil were needed at each interval. In sever a 1 cases, rocks had to be removed 
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1 by hand before the auger could collect sufficient material for a sample. 
2 The rocks ranged in size from 25 millimeters (1 inch) to 76 millimeters 
3 (3 inches) in size with some larger_ Also , the sampler had to use the spoon 
4 to dig out sufficient material for a complete sample. 
5 
6 Of the 27 planned soil samples, only one sample could not be collected . 
7 This soil sample was to be collected from the trench authoritative sample 
8 locations (Figure 3-6), at a 457-millimeter (18-inch) to 610-millimeter 
9 (24-inch) sample interval. It was not possible for the auger to retrieve 

10 sufficient soil for a sample because of the presence of rocks. Concerns for 
11 sampler safety (radiation exposure and radiological skin contamination) 
12 prevented clearing of the rocks by hand or collecting the sample by hand using 
13 a spoon. With 26 of the 27 soil samples (plus duplicates) collected, adequate 
14 information should be available to evaluate clean closure of the unit. 
15 
16 The samplers did not mix or homogenize the soil when collecting the soil 
17 organic samples from the stainless steel bowls. This met the closure plan 
18 requirement of not mixing the sample before it is transferred into the VOA 
19 vials. The effects of not obtaining a single intact plug of soil or using the 
20 stainless steel bowls on the soil organic analysis is not known. 
21 
22 The samples collected from under the asphalt on the exterior of the 
23 building (East Wall, Southwest Corner, and Northwest Corner) were packaged 
24 with a separate sample number for both the organic and inorganic soil samples. 
25 The remainder of the samples used a single sample number for both organic and 
26 inorganic soil samples. The exception to this is when the duplicate samples 
27 were taken. Each duplicate, regardless of type, received an individual sample 
28 number. 
29 
30 The soil samples were collected in glass containers (amber glass was used 
31 for the organic soil samples) and shipped to Lockheed Analytical Service in 
32 Las Vegas, Nevada. All samples were cooled to 4° Celsius for storage and 
33 transportation. 
34 
35 
36 3.4 FIELD QUALITY ASSURANCE AND QUALITY CONTROL 
37 
38 There are two types of field quality assurance and quality control 
39 samples associated with sampling at the 304 Concretion Facility . These are 
40 equipment blanks and field blanks. Trip blanks were not used. 
41 
42 
43 3.4.1 Equipment Blanks 
44 
45 The purpose of the equipment blanks is to check for sampling device 
46 cleanliness from the laboratory decontamination efforts. The equipment blanks 
47 for concrete core, concrete chip, asphalt core, and soil samples were 
48 collected using deionized water transported to the sampling site. At the 
49 site, the deionized water was poured over or through the sample collection 
50 device, collected, and sent to the offsite analytical laboratory for analysis. 
51 The equipment blanks for wipe samples consisted of filter paper saturated with 
52 TCLP extraction fluid number 2. They remain sealed while in the field and 
53 were sent to the offsite laboratory for analysis. Additional details on the 
54 equipment blanks are in Appendix G of the closure plan. 
55 
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A total of 12 equipment blanks were collected and analyzed. This 
includes the following type and number of equipment blanks: 

Wipe sampling equipment 1 
Soil sampling equipment 6 
Concrete coring equipment 3 
Concrete chip sampling equipment 2 

3.4.2 Field Blanks 

The purpose of the field blanks was to check the effectiveness of the 
field decontamination procedures to determine if contamination originated in 
the sampling environment. Field blanks were taken only if field 
decontamination procedures were used. Field blanks for any field 
decontaminated equipment were collected by pouring deionized water over or 
through the sampling device. The sample then was shipped to the offsite 
laboratory for analysis. Additional details on the field blanks are in 
Appendix G of the closure plan. 

Field blanks for the wipe samples were collected by removing the filter 
paper (saturated with TCLP extraction fluid number 2) from the container. 
The filter paper was exposed to air for the same amount of time required to 
collect a wipe sample , then returned to the original sample container. 
Additional detail s on the field blanks for wipe samples are in Appendix G of 
the closure plan. 

A total of 3 field blanks were collected and analyzed. This includes the 
following type and number of equipment blanks: 

Wipe sampling field blank 1 
Concrete coring equipment field blank 1 
Soil sampling equipment field blank 1 

3.4.3 Identification of the Equipment Blanks and Field Blanks 

Although the sampler's log does not clearly identify the field blanks, 
sufficient information was recorded to make a determination. For the wipe 
samples, the field and equipment blanks are not identified by sample number. 
However, the times at which the equipment and field blanks were taken are 
provided in the sampler's notes. These times show that the equipment blank 
was taken at or after 11:27 a.m. and the field blank was taken at or after 
11:50 a.m. Correlating this information with the sample locations and sample 
numbers from the sample log, it can be concluded that the equipment blank is 
B00282 and the field blank is B00288. 

The log identifies all coring and soil sampling blanks as equipment 
blanks. However, since field decontamination was performed on 
January 31 , 1995, there should be field blanks for the decontaminated core 
drill and soil sampling equipment (i.e., the soil auger and sampling bowls). 
The two blanks that correspond with the January 31, 1995, date are B00201 
and B00202. 

3-7 
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1 The two blanks that correspond with the January 31, 1995, date are B0D2D1 
2 and B0D2D2. 
3 
4 The log identifies BOD2D1 as "Equipment Blank done on an Ell 5.4 cleaned 
5 concrete coring bit" with B0D2D2 being identified as "Equipment Blank done on 
6 an EII 5.5 cleaned soil auger and bowl." The Ell 5.4 is the field equipment 
7 decontamination procedure and EII 5.5 is the K-East Laboratory equipment 
8 decontamination procedure. It also should be noted that none of the other 
9 blanks identify the decontamination procedure. Since blanks B0D2D1 and B0D2D2 

10 correspond to the proper date and have additional logbook information on the 
11 cleaning procedure, it can be concluded that these are the field blanks 
12 associated with the field sampling equipment decontamination. 
13 
14 Table 3-5 and Table 5-8 have the correct identification of 80D282 as an 
15 equipment blank and 80D288, B0D2D1, and B0D2D2 as field blanks. 
16 
17 
18 3.4.4 Trip Blanks 
19 
20 As stated in Appendix G of the closure plan, trip blanks were not 
21 included for the VOA samples. Appendix G of the closure plan stated that the 
22 trip blanks were excluded because: 
23 
24 • Neither sand nor deionized water is a suitable medium for a trip 
25 blank for soil. Sand has little to no affinity for adsorbing 
26 volatile organics. Water absorbs organics, whereas soil primarily 
27 adsorbs organics. Because the mechanism is different, water is not 
28 a suitable material for the trip blanks. 
29 
30 • The field and equipment blanks will ' trip' with the routine samples 
31 and will contain any volatile contamination that may be present. 
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Figure 3-6. 304 Concretion Facility Soil Sample Locations. 
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Table 3-1. 304 Concretion Facility: Building Floor 
S 1 · L t · T d S l N b am) ,ng oca ions, YI oes, an amp e um ers. 

Location Inorganic 
Concrete Core 

Sample No. 

Crack BOD2F9 

Sumo BOD2B7 

Floor Drain BOD2H8 

Trench BOD2J7 

Floor NSI-EW8 BOD2CO 

Floor NS4-EWI BOD2C5 

Floor NS5-EW2 BOD2C6 

Floor NS7-EW8 BOD2C8 

Floor NS9-EW8 BOD2C7 
(in Trench) 

Floor NS11-EW4 B0D2G6 
B0D2G?1 

Floor NS12-EW4 B0D2Cl 

Change room Floor nr 
CNS4-CEW8 
1Duplicate of B0D2C8 
2Duplicate concrete core organic sample 
3Duplicate of B0D2GO 

Organic 
Concrete Core 

Sample No. 

BOD2G2 

BOD2G9 

BOD2H9 

BOD2J8 

nr 

nr 

nr 

BOD2D02 

nr 

BOD2G7 

nr 

nr 

NS = 304 Building north-south axis on Figure 3-1 
EW = 304 Building east-west axis on Figure 3-1 
CNS = Changeroom north-south axis on Figure 3-1 
CEW = Changeroom east-west axis on Figure 3-1 

Concrete Chip 
Sample No. 

nr 

nr 

nr 

nr 

nr 

nr 

nr 

nr 

nr 

nr 

nr 

BOD2GO 
BOD2Gl 3 

nr = This sample type not required or not applicable at this location · 

T3-l 
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1 
2 

Table 3-2. 304 Concretion Facility: Wipe Sample 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Location 

North Wall. Fioure 3-2, 

North Wall. FiQure 3-2. 

West Wa 11. FiQure 3-5. 

West Wall, Figure 3-5, 

West Wa 11, Figure 3-5, 

South Wall, Figure 3-3, 

South Wa 11 , Figure 3-3, 

East Wall, Figure 3- 4, 

East Wa 11, Figure 3-4, 

East Wall , Figure 3-4, 

Girder 

L t· d S 1 N b oca ions an amp e um ers. 

Wipe 

V4-H3 

V5-H7 

Vl-H3 

V2-H9 

V4-H7 

V3-H4 

V4-H8 

Vl-H6 

V3-H2 

V3-Hl2 

15 1Confirmatory Wipe Sample of 80D277 
16 2Duplicate of 80D284 
17 

Sample 

80D276 

80D275 

80D289 

80D277 
80D2781 

80D279 

80D283 

80D281 

80D286 

80D286 

80D284 
80D2852 

80D289 

18 V = Vertical axis on any wall (see referenced figure) 
19 H = Horizonal axis on any wall (see referenced figure) 
20 

T3 - 2 
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Table 3-3. 304 Concretion Facility: Exterior Storage Pad Sample 
L t · S l T d S l N b oca ions, amp e ypes , an amp e um ers. 

Locat i on 

East side of Bldg 

SW corner of Bldg 

NW corner of Bldq 

External Pad, 
NS2-EW1 
External Pad, 
NS4-EW6 
1Duplicate of 800203 

= southwest 
= northwest 
= 304 Building 

Inorganic Organic 
Concrete Core Concrete Core 

Sample No. Sample No. 

nr nr 

nr nr 

nr nr 

nr nr 

BOD2J7 BOD2K9 

Fence line-based north-south axis on Figure 3-1 
= Fence line-based east-west axis on Figure 3-1 

Asphalt Core 
Sample No. 

800203 
8002041 

800205 

800206 

800208 

nr 

SW 
NW 
Bldg 
NS 
EW 
nr = This sample type not required or not applicable at this location 

T3-3 
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Table 3-4. 304 Concretion Facility: Soil Sample Locations at the 0- to 
152 . 11 . t S l I t l S l T d S l N b -ml 1me er amp e n erva , amp e ypes, an am P e um ers. 

Location Soil Sample No. 
(Inorganic and 

Organic Analysis) 

Crack BOD2G3 
Sumo BOD2HO 

Floor Drain BOD2JO 

Trench BOD2J9 

External Pad-Pad BOD2Bl 
Joint 

External Pad-Bldg BOD2B9 
Joint 

East Side of Bldg nr 

SW corner of Bldo nr 

NW corner of Bldq nr 
1Duplicate organic sample of BOD2HO 
2Duplicate inorganic sample of BOD2JO 

SW = southwest 
NW = northwest 
Bldg = 304 Building 

Inorganic Organic Soil 
Soil Sample No. 

Sample No. 

nr nr 

nr BOD2H3 1 

BOD2Jl 2 nr 

nr nr 

nr nr 

nr nr 

BOD2FO BOD290 

BOD2F3 BOD293 

BOD2F6 BOD296 

nr = This sample type not required or not applicable at this location 

Note: Except for the external joint samples, all other samples are 
co-located with either asphalt core or concrete core samples. 

T3-4 
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Table 3-5. 304 Concretion Facility: Soil Sample Locations at 
the 152-millimeter to 457-millimeter Sample Interval, 

S l T dS l Nb amp e ypes, an amp e um ers. 

Location Soil Sample No. 
(Inorganic and 

Organic Analysis) 

Crack BOD2G4 

Sump BOD2Hl 

Floor Drain BOD2J2 

Trench BOD2KO 

External Pad-Pad BOD2B2 
Joint 

External Pad-Bldg BOD2B8 
Joint 

East Side of Bldg nr 

SW corner of Bldg nr 

NW corner of Bldq nr 
1Duplicate organic sample of BOD2Hl 
2Duplicate organic sample of BOD2J2 

SW = southwest 
NW = northwest 
Bldg = 304 Building 

Inorganic 
Soil 

Sample No. 

nr 

nr 

BOD2J3 2 

nr 

nr 

nr 

BOD2Fl 

BOD2F4 

BOD2F7 

Organic Soil 
Sample No. 

nr 

BOD2H4 1 

nr 

nr 

nr 

nr 

B00291 

BOD294 

BOD297 

nr = This sample type not required or not applicable at this location 

Note: Except for the external joint samples, all other samples are 
co-located with either asphalt core or concrete core samples. 
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Table 3-6. 304 Concretion Facility: Soil Sample Locations at 
the 457-millimeter to 640-millimeter Sample Interval, 

S l T dS l Nb amp e ypes, an amp e um ers. 

Location Soil Sample No. 
(Inorganic and 

Organic Analysis) 

Crack 8002GS 

Sump 8002H2 

Floor Drain 80D2J4 

Trench Not collected 

External Pad-Pad 80D2B3 
Joint 

External Pad-Bldg BOD2BS 
Joint 

East Side of Bldq nr 

NW corner of Bldg nr 

SW corner of Bldq nr 
1Duplicate organic sample of BOD2H2 
2Duplicate organic sample of B0D2J4 

SW = southwest 
NW =northwest · 
Bldg = 304 Building 

Inorganic 
Soil 

Sample No. 

nr 

nr 

BOD2J52 

nr 

nr 

nr 

BOD2F2 

BOD2FS 

BOD2F8 

Organic Soil 
Sample No. 

nr 

B0D2H2 1 

nr 

nr 

nr 

nr 

BOD292 

BOD295 

BOD298 

nr = This sample type not required or not applicable at this location 

Note: Except for the external joint samples, all other samples are 
co-located with either asphalt core or concrete core samples. 
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Sa""le 
Nurber 

B00275 
B00276 
B00277 
B00278 
B00279 
B00280 
B00281 

B00282 
B00283 
B00284 
BOD285 
BOD286 
BOD287 

BOD288 
BOD289 
BOD290 
BOD291 
B00292 
B00293 
BOD294 
B00295 
BOD296 
BOD297 
BOD298 
BOD299 
B002B0 
BOD2B1 
BOD2B2 
B002B3 
BOD2B4 
BOD2B5 
B002B7 
BOD2B8 
BOD2B9 

BOD2CO 
BOD2C1 
BOD2C2 

Table 3-7. 304 Concretion Facility: Samoles Numbers in Numerical Order. (3 sheets) 
I Date 

12/13/94 
12/13/94 
12/13/94 
12/13/94 
12/13/94 
12/13/94 
12/13/94 

12/13/94 
12/13/94 
12/13/94 
12/13/94 
12/13/94 
12/13/94 

12/13/94 
12/13/94 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/10/95 
1/23/95 
1/23/95 
1/23/95 
1/23/95 
1/25/95 
1/25/95 
1/25/95 
1/25/95 
1/25/95 

1/25/95 
1/25/95 
1/26/95 

I Media/Type 

llipe Sa""le 
llipe Sa""le 
llipe Sa""le 
llipe Sa""le 
llipe Sa""le 
llipe Sa""le 
llipe Sa""le 

Equipment Blank 
llipe Sa""le 
llipe Sa""le 
llipe Sa""le 
llipe Sa""le 
llipe Sa""le 

Field Blank 
llipe Sa""le 
Org Soil, 0-6 
Org Soil, 6-18 
Org Soil, 18-24 
Org Soil, 0-6 
Org Soil, 6-18 
Org Soil, 18-24 
Org Soil, 0-6 
Org Soil, 6-18 
Org Soil, 18-24 
Equip Blank 
Equip Blank 
Soil, 0-6 
Soil, 6-18 
Soil, 18-24 
Equip Blank 
Soil, 18-24 
lnorg Cone Core 
Soil, 6-18 
Soil, 0-6 

lnorg Cone Core 
lnorg Cone Core 
Equip Blank 

I Location 

North llall, Fig 3-2, V5-H7 
North llall, Fig 3-2, V4-H3 
llest llall, Fig 3-5, V2-H9 
llest llall, Fig 3-5, V2-H9 
llest llall, Fig 3-5, V4-H7 
llest llall, Fig 3-5, V1 -H3 
South llall, Fig 3-3, V4-H8 

llipe Sa""ling Equipment 
South llall, Fig 3-3, V3-H4 
East llall, Fig 3-4, V3-H12 
East llall, Fig 3-4, V3-H12 
East llall, Fig 3-4, V3 -H2 
East wall, Fig 3-4, V1 - H6 

For llipe Sa""ling 
girder 
East side of Bldg 
East side of Bldg 
East side of Bldg 
SIi corner of Bldg 
SIi corner of Bldg 
SIi corner of Bldg 
NII corner of Bldg 
NII corner of Bldg 
NII corner of Bldg 
Soil Auger Equip 
Sa""l ing Equip 
Pad-Pad Joint, Fig 3-7 
Pad-Pad Joint, Fig 3-7 
Pad-Pad Joint, iig 3-7 
Coring Equ ip in SU11) 
Pad-Bldg Joint, Fig 3-7 
SU11), Fig 3-1 
Pad-Bldg Joint, Fig 3-7 
Pad-Bldg Joint, Fig 3-7 

Floor, Fig 3-1, NS1-Ell8 
Floor, Fig 3-1, NS12 -Ell4 
Concrete Chip Sal11)l ing Equip 

I Conments 

Confirmatory Sa""le with B00277 

NOTE: B00281 moved down 1 meter from V3 - H8 location 
due to equi'pment obstructing sa""le locat ion 

Dup of BOD284 

NOTE: No steel surface available in grid, sa""le 
taken on plywood. 

Corrected entry, sa""ler's logs identifies the sa""le 
Interval as 152 to 457 millimeters (6 to 18 inches); 
correct value_ is Oto 152 millimeters (0 to 6 inches). 
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32 
33 
34 
35 
36 
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w 
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Sairple 
Nll!t>er 

B002C3 
B002C4 
B002C5 
B002C6 
B002C7 
B002C8 
B002C9 
B002D0 
B002D1 

B002D2 

B002D3 
B002D4 
B002D5 
B002D6 
B002D7 
B002D8 
B002D9 
B002FO 
B002F1 
B002F2 
B002F3 
B002F4 
B002F5 
B002F6 
B002F7 
B002F8 
B002F9 
B002GO 
B002G1 
B002G2 
B002G3 
B002G4 
B002G5 
B002G6 
B002G7 
B002G8 

Table 3-7. 304 Concretion Facility: Samples Numbers in Numerical Order. (3 sheets) 
I Date I Medi a/Type I Loe at ion I Conmen ts 

1/26/95 
1/3D/95 
1/30/95 
1/30/95 
1/30/95 
1/30/95 
1/30/95 
1/30/95 
1/31/95 

1/31/95 

1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/20/95 
1/20/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/19/95 
1/31/95 
1/26/95 
1/26/95 
1/31/95 
1/31/95 
1/31/95 
1/31/95 
1/31/95 
1/31/95 
2/ 1/95 

Equip Blank 
Equip Blank 
Jnorg Cone Core 
lnorg Cone Core 
lnorg Cone Core 
Jnorg Cone Core 
lnorg Cone Core 
Org Cone Core 
Field Blank 

Field Blank 

Asphalt Core 
Asphalt Core 
Asphalt Core 
Asphalt core 
Equip Blank 
Asphalt Core 
Equip Blank 
lnorg Soil, 0-6 
lnorg Soil, 6-18 
lnorg Soil 18-24 
Jnorg Soil, 0-6 
Jnorg Soil, 6-18 
Jnorg Soil, 18-24 
lnorg Soil, 0-6 
lnorg Soil, 6-18 
Jnorg Soil, 18-24 
Jnorg Cone Core 
Concrete Chip 
Concrete Chip 
Org Cone Core 
Soil, 0-6 
Soil, 6-18 
Soil, 18-24 
lnorg Cone Core 
Org Cone Core 
Equip Blank 

Concrete Chip Sa~ling Equip 
Concrete Core Equip 
Floor, Fig 3-1, NS4-EW1 
Floor, Fig 3-1, NS5-EW2 
Floor, Fig 3-1, NS9-EW8 
Floor, Fig 3-1, NS7-EW6 
Floor, Fig 3-1, NS7-EW6 
Floor, Fig 3-1, NS7-EW6 
Field Cleaned Cone Coring Bit 

Field Cleaned Soil Auger & Sairple Bowls 

East side of Bldg 
East side of Bldg 
SW corner of Bldg 
NW corner of Bldg 
Asphalt Coring Equip 
External Pad, Fig 3-6, NS2 -EW1 
Asphalt Coring Equip 
East side of Bldg 
East side of Bldg 
East side of Bldg 
SW corner of Bldg 
SW corner of Bldg 
SW corner of Bldg 
NW corner of Bldg 
NW corner of Bldg 
NW corner of Bldg 
Floor Crack, Fig 3-1 
Changeroom Floor, Fig 3-1, NS4-EW4 
Changeroom Floor, Fig 3-1, NS4-EW4 
Floor Crack, Fig 3-1 
Floor Crack, Fig 3-7 
Floor Crack, Fig 3-7 
Floor Crack, Fig 3-7 
Floor, Fig 3-1, NS11-EW4 
Floor, Fig 3-1, NS11·EW4 
Soil Augering Equip 

Dup of B002C2 

In south end of trench 

Cone lnorg Dup Sairple 
Cone Org Dup Sairple 
Corrected entry; sairples logs identify this sa~le as 
an equipment blank; correct entry is as a field blank, 
see Section 3.4.3 
Corrected entry; sairples logs identify this sairple as 
an equipment blank; correct entry is as a field blank, 
see Section 3.4.3 

Dup of B002D3 

Dup of B002GO 
222-S R6890 

222-S R6891 
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31 
32 
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B002G9 

B002HO 
B002H1 

B002H2 

B002H3 
BOD2H4 
BOD2H5 
B002H6 
B002H7 
B002H8 
B002H9 
B002JO 
B002J1 
B002J2 
B002J3 
B002J4 
B002J5 
B002J6 
B002J7 
B002J8 
B002J9 
B002KO 
B002K9 

Notes: 
lnorg 
org 
0-6 
6-18 
18-24 
cone 
equip 
NSx 
EWx 
Bldg 
Dup 
Vx 
Hx 
SW 
NW 
Fig 
222-S 

Table 3-7. 304 Concretion Facil itv: Samoles Numbers 
I Date 

2/ 1/95 
2/ 1/95 
2/ 1/95 
2/ 1/95 
2/ 1/95 
2/ 1/95 
2/ 1/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
1/20/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
2/ 2/95 
1/23/95 

= inorganic 
= organic 

I Media/Type 

Org Cone Core 
Soil, 0-6 
Soil, 6-18 

Soil, 18-24 
Org Soil, 0-6 
Org Soil, 6-18 
Org Soi I, 18-24 
Equip Blank 
Equip Blank 
lnorg Cone Core 
Org Cone Core 
Soil, 0-6 
lnorg Soi I, 0-6 
Soil, 6-18 
lnorg Soil, 6-18 
Soil, 18-24 
lnorg Soil, 18-24 
lnorg Cone Core 
lnorg Cone Core 
Org Cone Core 
Soil, 0-6 
Soil, 18-24 
Org Cone Core 

I Location 

Floor SI.Jill, Fig 3-1 
FI oor SI.Jill, Fig 3-7 
Floor SI.Jill, Fig 3-7 
Floor SI.Jill, Fig 3-7 
Floor SI.Jill, Fig 3-7 
Floor SI.Jill, Fig 3-7 
Floor SI.Jill, Fig 3-7 
Soil San-piing Equip 
Cone Coring Equip 
Floor Drain, Fig 3-1· 
Floor Drain, Fig 3-1 
Floor Drain, Fig 3-7 
Floor Drain, Fig 3-7 
Floor Drain, Fig 3-7 
Floor Drain, Fig 3-7 
Floor Drain, Fig 3-7 
Floor Drain, Fig 3-7 
External Pad, Fig 3-6, 
Floor Trench, Fig 3-1 
Floor Trench, Fig 3-1 
Floor Trench, Fig 3-7 
Floor Trench, Fig 3-7 
External Pad, Fig 3-6, 

= 0 to 152 millimeter (0-6 inch) sarrple interval 
= 152 mill imeter to 457 millimeter (6-18 inch) sarrple interval 
= 457 mi ll imeter to 610 millimeter (18-24 inch) sarrple interval 
= concrete 
= equipment 
= north-south axis of referenced figure 
= east -west axis of referenced figure 
= building 
= 6.Jplicate 
= vertical axis of referenced figure 
= horizontal axis of referenced figure 
= southwest 
= northwes t 
= figure 

NS4 -EW6 

NS4 -EW6 

Rxxxx = Hanford 222-S Laboratory sarrple nuroer of the org cone core sarrples 

. 

in Numerical Order. 

I corrments 

222-S R6899 

Dup of Soil Org BOD2HO 
Dup of Soil Org B002H1 
Dup of Soil Org B002H2 

222-S R6905 

Dup of Soil I norg B002JO 

Dup of Soi I lnorg BOD2J2 

Dup of Soi I lnorg B002J4 

222-S R6906 

(3 sheets) 
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l 4.0 PERFORMANCE STANDARDS 
2 
3 
4 The performance standards for closure of the 304 Concretion Facility are 
5 defined in WAC 173-304- 610(2)(b) "Dangerous Waste Regulations. " The 
6 performance standards defined for the soils are the numeric cleanup levels 
7 calculated using residential exposure assumptions according to WAC 173-340, 
8 "Model Toxics Control Act Cleanup Regulation." The performance standards 
9 defined for structures, equipment, bases, liners, etc., are set on a 

10 case-by-case basis by Ecology. 
11 
12 
13 4.1 PERFORMANCE STANDARDS FOR THE 304 CONCRETION FACILITY CLOSURE 
14 
15 The specific performance standards to be used for the closure of the 
16 304 Concretion Facility are identified below. The performance standards for 
17 the inorganic constituents are summarized on Table 4-1 and the performance 
18 standards for the organic constituents are summarized on Table 4-2. 
19 
20 
21 4.1.1 Performance Standards for Soils 
22 
23 The performance standards for the soils will follow the requirements of 
24 WAC 173-303-610(2)(b)(i). This section references the use of parts of 
25 WAC 173-340 to define the numerical cleanup performance standards for the soil 
26 at the 304 Concretion Facility. Also, WAC 173-340 allows the use of soil 
27 background values in addition to the health-based values. The sitewide soil 
28 background values on the Hanford Site are defined in the Hanford Site 
29 Background: Part 1, Soil Background for Nonradioactive Analytes (DOE 1994a). 
30 
31 
32 The higher of the WAC 173-340 health-based value or the sitewide soil 
33 background will be used to determine clean closure. A comparison among the 
34 Model Toxics Control Act (MTCA) cleanup values, the sitewide soil background 
35 values, and the proposed cleanup performance standards of the 304 Concretion 
36 Facility are presented on Tables 4-1 through 4-2. With the exception of 
37 beryllium, the MTCA values are higher and will be used as the cleanup 
38 performance standards for cadmium, chromium, lead, nickel, and all of the 
39 organics. The sitewide soil background values will be used as the cleanup 
40 performance standard for beryllium. 
41 
42 
43 4.1.2 Performance Standards for Concrete and Asphalt 
44 
45 There are no predefined performance standards to evaluate contamination 
46 in concrete or asphalt. Therefore, based on Ecology's publication Guidance 
47 for Clean Closure of Dangerous Waste Facilities (Ecology 1994), soil cleanup 
48 levels based on WAC 173-340 are used . Therefore, concrete and asphalt will 
49 use the same cleanup performance standards as used for the soils (i.e., the 
50 higher of the WAC 173-340 health-based value or the sitewide soil background). 
51 These performance standards are presented on Tables 4-1 through 4-2. 
52 
53 
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1 4.1.3 Performance Standards for the Metal Walls and Girders 
2 
3 There are no predefined performance standards with which to evaluate the 
4 steel building structure. Wipe sampling data cannot generate the actual 
5 numerical value for the concentration of the constituents of concern. 
6 A health-based evaluation based on reference dose is not considered 
7 practicable. Also, EPA has not established reference dose for lead 
8 (EPA 1995). 
9 

10 For this evaluation, an estimated concentration will be developed for 
11 comparison to the MTCA cleanup values . This estimation will be developed by 
12 using the wipe sample data to estimate the total amount of constituent of 
13 concern present on the walls of the 304 Building . The estimate of total 
14 amount will be normalized against a nominal wall mass to produce an 'estimated 
15 concentration'. The estimated concentration then will be evaluated against 
16 the MTCA soils performance standards (Table 4-1). The estimated concentration 
17 equation is pre sented in Appendix D. 
18 
19 While it i s not possible to generate an actual numerical concentration 
20 value, this method provides an indication of whether the cleanup performance 
21 standard can be met. 
22 
23 
24 4.2 ACTION LEVELS 
25 
26 The term 'action level' was introduced before the adoption of numerical 
27 performance standards in WAC 173-304. Its use is continued here to maintain 
28 consistency with the existing closure plan. The 304 Concretjon Fac;1;ty 
29 Closure Plan (DOE-RL 1995a) defines actions levels as the concentrations of 
30 constituents of concern that prompt an action, such as removal/disposal, 
31 treatment, or further evaluation. 
32 
33 The 304 Concretjon Facjljty Closure Plan identifies the numerical values 
34 for the initial action levels as the greater of two levels: background or 
35 LOQ. If concentrations exceed initial action levels , performance standards 
36 will be assessed to determine if the 304 Concretion Facility can be clean 
37 closed. 
38 
39 For the soil at the 304 Concretion Facility , the closure plan requires 
40 the use of the sitewide soil background as the initial action level. The 
41 sitewide soil background concentrations are defined in Hanford s;te 
42 Background: Part 1, Sojl Background for Nonradjoactjve Analytes 
43 (DOE-RL 1994a). 
44 
45 For the building components, concrete floor, and the external concrete 
46 and asphalt pads, the closure plan requires the use of the LOQ as the initial 
47 action level. For each analyte, the LOQ is based on the analytical method and 
48 the analytical equipment. 
49 
50 
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1 4.3 MODEL TOXICS CONTROL ACT 
2 
3 The calculated health-based performance standards used in this data 
4 evaluation report are from the equations , risk levels, and exposure 
5 assumptions found in the MTCA Method B (WAC 173-340-740 [3][a][iii]). If no 
6 data were available under MTCA Method B, then MTCA Method A 
7 (WAC 173-340-740[2][a][ii]) performance standards were used. 
8 
9 For noncarcinogens, the principal variable is the oral reference dose. 

10 The oral reference dose is defined as the level of daily human exposure at or 
11 below which no adverse effect is expected to occur during a lifetime. For 
12 carcinogens, the cancer slope factor is the basis for determining human health 
13 effects; it is a measurement of the risk per unit dose. 
14 
15 The oral reference dose and the cancer slope factor are chemical-specific 
16 and are obtained from the IRIS database (EPA 1995), if available. Secondary 
17 sources for these toxicity values are from EPA or Ecology. Health-based 
18 thresholds, references, and calculations are reported in Appendix A. 
19 
20 
21 4.4 HANFORD SITE SOIL BACKGROUND 
22 
23 The Hanford s;te Background: Part 1, Sojl Background for Nonradjoactjve 
24 Analytes (OOE-RL 1995) is a systemic, sitewide approach to determining 
25 background levels . This sitewide soil background approach was developed as an 
26 alternative to local unit-based background determinations. Using local soil 
27 backgrounds for each TSO unit can lead to different definitions of 
28 contamination and different assessments of remediation goals and risk for 
29 different TSO units. The sitewide soil background approach is based on the 
30 premise that: (1) all the waste management units are part of a common 
31 sequence of vadose zone sediments, and (2) the basic characteristics that 
32 control the chemical composition of these sediments are similar throughout the 
33 Hanford Site. The range of natural soil compositions is used to establish a 
34 single set of soil background data. 
35 
36 Use of the sitewide soil background for environmental restoration on the 
37 Hanford Site technically is preferable to the use of the unit-based background 
38 because the former more accurately represents the natural variability in soil 
39 composition. The sitewide soil background also provides a more consistent, 
40 credible, and efficient basis for evaluating contamination in soil . 
41 
42 The sitewide soil background threshold values are summarized in 
43 Appendix A. The background threshold is the concentration level defining the 
44 upper limit of the background population . Background thresholds are based on 
45 a tolerance interval approach. The calculated threshold levels depend on the 
46 confidence interval and percentile used in the calculation. The MTCA 
47 (WAC 173-340-708[ll][d]) specifies a tolerance coefficient of 95 percent and a 
48 coverage of 95 percent. The sitewide soil background threshold values are 
49 based on this 95/95 confidence i nterval. Statistical calculations are 
50 described in the source document (OOE-RL 1994a). 
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T bl 4 1 I Cl p f a e - . norgan1c osure er ormance an ar s or e oncre 10n ac1 1 y. St d d f th 304 C t. F . l . t 

Constituent of Concern Hanford Site MTCAb Cleanup Common Ran~es 
Backgrounda Performance in Soils 

Standardc 

Beryllium mg/kg 1.8 0.23 1.8 0.1 - 40 

Cadmium mg/kg <0. 79e 40 40 0.01 - 7 

Chromium mg/kg 28. 2 . 100 100 5 - 3000 

Lead mg/kg 14.9 250 250 2 - 200 

Ni eke l mg/kg 24.7 1,600 1,600 5 - 1000 

Uranium mg/kg n/a n/a n/a 0.9 - 9, 
extreme 250 

mg/kg = milligrams per kilogram (parts per million) 
n/a = not applicable, there are no sitewide soil background values or MTCA performance standards 

for uranium. 

aHanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 2 
(Appendix A) (DOE 1994a). 

t>wAC-173-303, "The Model Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed 
are from MTCA Method B soil, except for lead and chromium, which are from MTCA Method A soil table . 

cThe Cleanup Performance Standard is based on the higher value from either the Hanford Site 
Background or from MTCA. 

·dAdapted from The Soil Chemistry of Hazardous Materials, (Hazardous Material Research 
Institute 1988). 

eThis is the limit of quantitation for cadmium in Hanford Site Background: Part 1, Soil Background 
for Nonradioactive Analytes. 
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Table 4-2. Organic Closure Performance Standards 
f th 304 C t . F · 1 . t or e oncre 10n ac, l y 

Constituent of Concern Hanford MTCAb 
Site 

Background8 

Trichloroethene mg/kg below 91 
detectable 

Tetrachloroethene mg/kg below 19 
(Perchloroethene) detectable 

1,1,1-Trichloroethane mg/kg below 7,200 
detectable 

1,1-Dichloroethene mg/kg . below 1. 7 
detectable 

cis-1,2-Dichloroethene mg/kg below 800 
detectable 

trans-1,2-Dichloroethene mg/kg below 1,600 
detectable 

Ethyl Acetate mg/kg below 72,000 
detectable (7.2 wt%) 

Methyl Ethyl Ketone mg/kg below 48,000 
(2-Butanone) detectable (4.8 wt%) 

14 mg/kg = milligrams per kilogram (parts per million) 
15 wt% = weight percent 
16 

Cleanup 
Performance 

Standardc 

91 

19 

7,200 

1. 7 

800 

1,600 

72,000 
(7.2 wt%) 

48,000 
(4.8 wt%) 

17 8Hanford Site Background: Part 1, Soil Background for Nonradioactive 
18 Analytes, DOE/RL-92-24, Rev . 2 (Appendix A) (DOE 1994a). 
19 
20 t>wAC-173-303, "The Model Toxics Control Act Cleanup Regulation," 
21 (Ecology 1992). 
22 
23 cThe Cleanup Performance Standard is based on the higher value from either 
24 the Hanford Site Background or from MTCA. 
25 
26 
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1 5.0 ANALYSES 
2 
3 
4 Samples from the 304 Concretion Facility were analyzed for both inorganic 
5 and organic constituents. There are five types of samples being analyzed for 
6 six inorganic constituents and two types of samples being analyzed for eight 
7 organic constituents . Whenever possible, analytical methods used were drawn 
8 from Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, 
9 SW-846 (EPA 1986). The analytical methods are summarized on Table 5-1. 

10 
11 The analysis of all inorganic samples occurred at an offsite laboratory, 
12 which is Lockheed Analytical Services in Las Vegas, Nevada. The analysis of 
13 the soil organic samples also was performed at Lockheed Analytical Services. 
14 The analysis of the concrete core organic samples was performed onsite by the 
15 Hanford 222-S Laboratory. 
16 
17 Appendix G of the 304 Concretion Facility Closure Plan (DOE-RL 1995a) 
18 contains the Ecology-approved sampling and analysis requirements for the 
19 304 Concretion Facility closure activities. The closure plan Appendix G 
20 analytical information supersedes the analytical information presented in 
21 Section 8 of the closure plan. 
22 
23 
24 5.1 SAMPLE TYPES AND CONSTITUENTS OF CONCERN 
25 
26 The five inorganic samples types are as follows: 
27 
28 • Concrete core inorganic samples 
29 • Concrete chip samples 
30 • Soil inorganic samples 
31 • Wipe samples 
32 • Asphalt core samples. 
33 
34 The six inorganic constituents of concern a~e as follows : 
35 
36 • Beryllium 
37 • Cadmium 
38 • Chromium 
39 • Lead 
40 • Nickel 
41 • Uranium. 
42 
43 The two types of organic samples types are as follows: 
44 
45 • Concrete core organic samples 
46 • Soil organic samples. 
47 

5-1 
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1 The eight volatile organic constituents of concern are as follows: 
2 
3 • Trichloroethylene 
4 • Tetrachloroethylene 
5 • 1,1,1-Trichloroethane 
6 • 1,1-Dichloroethylene 
7 • cis-1,2-Dichloroethylene 
8 • trans-1,2-Dichloroethylene " 
9 • Ethyl acetate 

10 • Methyl ethyl ketone. 
11 
12 Table 5-1 also provides a summary of the sample types and constituents of 
13 concern. 
14 
15 
16 5.2 INORGANIC ANALYSES 
17 
18 Samples were analyzed for inorganic analytes by the Lockheed Analytical 
19 Services in Las Vegas, Nevada. The SW-846 Method 6010 (inductively coupled 
20 plasma/atomic emission spectroscopy) was used to determine concentrations of 
21 beryllium, cadmium, chromium, and nickel. Although Method 6010 identifies 
22 additional metals, those metals were not identified as constituents of concern 
23 in the closure plan and, therefore, are not presented in this data evaluation 
24 report. Those validated results were transmitted to Ecology separately as 
25 part of the complete data validation package (DOE-RL 1995b). Lead was 
26 determined using SW-846 Method 7421, atomic absorption, furnace technique. 
27 Total uranium was determined using a laboratory-specific procedure, laser 
28 kinetic phosphorescence analysis. 
29 
30 The data from the inorganic sample analysis are summarized on Tables 5-2 
31 through Table 5-8. The data validation is discussed in Section 6 and the data 
32 are evaluated in Section 8. 
33 
34 
35 5.3 ORGANIC ANALYSES OF THE CONCRETE CORE SAMPLES 
36 
37 The concrete core organic samples were prepared and analyzed for volatile 
38 organic compounds (VOC) at the Hanford 222-S Laboratory. 
39 
40 
41 5.3.1 Preparation of the Concrete Core Organic Samples 
42 
43 The concrete core organic samples were prepared for VOA using a procedure 
44 developed at the 222-S Laboratory (WHC 1994) in support of the closure of the 
45 300 Area Solvent Evaporator. The sample preparation procedure uses 
46 sonification to desorb the volatile organics from the concrete into 
47 high-purity water. The water then is analyzed by gas chromatography/mass 
48 spectroscopy (GC/MS) using a procedure based on SW-846 Method 8260. 
49 The sonification procedure followed by the GC/MS analysis was found to have 
50 acceptable matrix spike recovery for most target analytes when the spike was 
51 added to water that was in contact with the concrete. 
52 
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However, one part of the method development study shows that there might 
not be complete extraction of the VOCs from the concrete . When an attempt was 
made to spike dry concrete, recovery was as low as 20 percent. However , it i s 
possible that the low recovery was a result of problems in concrete 
preparation and not a result of poor voe extraction . Even when spiking dry 
concrete, the method could quantitatively detect the compounds when present at 
1 part per million, which is sufficient for supporting closure of a TSO unit. 
If the detection limits were obtainable using the GC/MS method, concentrations 
of the constituents of concern for the 304 Concretion Facility closure would 
be detectable using this method. 

12 Note that a limitation on the sonification procedure is that 
13 trichloroethene and 1,1-dichloroethene spike recoveries were high on standard 
14 tests of the procedure. It is believed that 1,1,2,2-tetrachlorethane and 
15 1,1,2-trichloroethane react on the concrete surfaces to produce these two 
16 compounds. The high recoveries for trichloroethene and 1,1-dichloroethene are 
17 believed to be because of reactions of compounds on the concrete surfaces and 
18 not because of the determinative procedure. 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

5.3.2 Analysis of the Concrete Core Organic Samples 

The VOCs requested were trichloroethene, tetrachloroethene (also known as 
perchloroethene), 1,1,1-trichloroethane, 1,1-dichloroethene, 
cis-1,2-dichloroethene, trans-1,2-dichloroethene, and ethyl acetate by 
Method 8260 and methyl ethyl ketone by Method 8240 (Table 5-1). These 
analytical methods also identify and report additional voes. However, those 
organics not identified as constituents of concern in the closure plan are not 
presented or discussed in this data evaluation report. Those validated 
results were transmitted to Ecology separately as part of the complete data 
validation package (DOE- RL 1995b). 

Ethyl acetate is not a standard target analyte and, therefore, was 
treat_ed as a library search compound . Ethyl acetate would be reported as a 
tentatively identified compound (TIC). The Ties in each sample (described in 
the validated data) underwent a computer-generated library search and mass 
spectral interpretation. The analytical results did not report ethyl acetate 
as being detected in any sample . 

Equipment limitations in the 222-S Laboratory restricted the analysis to 
the use of only Method 8240. Method 8240 cannot provide sufficient separation 
of the cis and trans isomers of 1,2-dichloroethene. Therefore, the 
cis-1,2-dichloroethylene and trans-1,2-dichloroethylene were reported as total 
1,2-dichloroethylene. 

The data from the concrete organic sample analysis are summarized on 
Table 5-9. The data validation is discussed in Section 6 and the data are 
evaluated in Section 8. 
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1 5.4 ORGANIC ANALYSES OF THE SOIL SAMPLES 
2 
3 The soil organic samples were ana lyzed for VOCs at Lockheed Analytical 
4 Services in Las Vegas, Nevada. The analysis requested were trichloroethene, 
5 tetrachloroethene (also known as perchloroethene), 1,1,1-trichloroethane, 
6 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, and 
7 ethyl acetate by Method 8260 and methyl ethyl ketone by Method 8240 
8 (Table 5-1). These analytical methods also identify and report additional , 
9 VOCs. However, those organics not identified as constituents of concern in 

10 the closure plan are not presented or discussed in this data evaluation 
11 report. Those validated results were transmitted separately to Ecology as 
12 part of the complete data validation package (DOE-RL 1995b). 
13 
14 Ethyl acetate is not a standard target analyte of either Method 8240 
15 or 8260. Therefore, ethyl acetate was treated as a library search compound. 
16 Ethyl acetate would be reported as a TIC. The TICs in each sample underwent a 
17 computer-generated library search and mass spectral interpretation. 
18 The analytical results did not report ethyl acetate as being detected in any 
19 sample. 
20 
21 The data from the concrete organic sample anaylsis are summarized on 
22 Tables 5-10 through 5-12. The data validation is discussed in Section 6 and 
23 the data are evaluated in Section 8. 
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Table 5-1. 304 Concretion Facility: Summary of Constituents of Concern, 
S l T d A amp e ypes, an l t. l M th d nay ,ca e 0 s. 

Constituents of Analytical Method for 
Concern 

Concrete Core Concrete Chip 
Inorganic Sal!l>les 
Sal!l>les 

Beryl l iun SIJ-846° SIJ-846 
Method 6010 Method 6010 

Cadniun SIJ-846 SW-846 
Method 6010 Method 6010 

Chromium SIJ-846 SIJ-846 
Method 6010 Method 6010 

Lead SW-846 SW-846 
Method 7421 Method 7421 

Nickel SW-846 SW-846 
Method 6010 Method 6010 

Uraniun LKPA LKPA 

Trichloroethene n/a n/a 

Tetrachloroethene n/a n/a 
CPerchloroethene) 

1,1,1 -Trichloroethane n/a n/a 

1,1-Dichloroethene n/a n/a 

cis-1,2 -dichloroethene n/a n/a 

trans - 1,2· n/a n/a 
dichloroethene 

Ethyl Acetate n/a n/a 

Methyl Ethyl Ketone n/a n/a 

n/a = not applicable 
EERF = Eastern Environmental Radiation Facility 
LKPA = laser kinetic phosphorimetric analysis 
SCINTREX is a trademark of SCINTREX, Inc. 

Soil lnorgan i c IJipe Sal!l>les 
Sal!l>les 

SIJ-846 SIJ -846 
Method 6010 Method 6010 

SIJ-846 SIJ-846 
Method 6010 Method 6010 

SW-846 SIJ-846 
Method 6010 Method 6010 

SIJ-846 SW -846 
Method 7421 Method 7421 

SIJ-846 SIJ -846 
Method 6010 Method 6010 

LKPA LKPA 

n/a n/a 

n/a n/a 

n/a n/a 

n/a n/a 

n/a n/a 

n/a n/a 

n/a n/a 

n/a n/a 

0

Test Methods for Evaluating of Solid Waste: Physical/Chemical Methods, SW -846 (EPA 1986). 

Asphalt Concrete Co re 
Sal!l>les Organic 

Sal!l>les 

SIJ-846 n/a 
Method 6010 

SIJ-846 na/ 
Method 6010 

SW-846 n/a 
Method 6010 

SW-846 n/a 
Method 7421 

SIJ -846 n/a 
Method 6010 

LKPA LKPA 

n/a SW-846 
Method 8260 

n/a SW-846 
Method 8260 

n/a SIJ-846 
Method 8260 

n/a SIJ-846 
Method 8260 

n/a SW-846 
Method 8260 

n/a SIJ-846 
Method 8260 

n/a SIJ-846 
Method 8260 

n/a SIJ-846 
Method 8240 

So i l Organic 
Sal!l>les 

n/a 

n/a 

n/a 

n/a 

n/a 

LKPA 

SW-846 
Method 8260 

SW-846 
Method 8260 

SW -846 
Method 8260 

SW-846 
Method 8260· 

SW-846 
Method 8260 

SW-846 
Method 8260 

SIJ-846 
Method 8260 

SIJ-846 
Method 8240 

'-.:.'":! 
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Table 5-2. 304 Concretion Facility: Inorganic 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

17 

18 

19 

Salll)le Notes 
Nunber 

B002B7 c·core SU!Kl· AS 

B002CO c·core, Floor, 
NS1·E\J8 • RS 

B002C1 c·core, Floor, 
NS12·E\J4• RS 

B002C5 c·core, Floor, 
NS4 · E\J1 · RS 

B002C6 c·core, Floor, 
NS5·E\J2• RS 

B002C7 c·core, Trench, 
NS9·E\J8: RS 

B002C8 c· core, Floor, 
NS7· E\J6• RS 

B002C9 Duplicate salll)le 
of B002C8; c· 
core, Floor, 
NS7·E\J6 

B002F9 c·core Crack: AS 

B002GO c·chip, 
CNS4·CE\J4• RS 

B002G1 Duplicate of 
B002GO; c·chip, 
CNS4·CE\J4 

B002G6 c·core, Floor, 
NS11·E\J4: RS 

B002H8 c·core, Drain· AS 

B002J7 c· core, Trench; 
AS 

COMPARISON VALUES 

Limit of Quantitation 
(Initial Action Level) 

Cleanup Performance 
Standard 

Hanford Site Background" 

25 
26 

MTCA0 

Conman Ranges in Soi ls' 

950817 . 1037 

Data for 
Beryl l il.fll 

mg/kg 

0.28 B 

0.33 B 

0.25 B 

0. 33 B 

0.28 B 

0.50 B 

0.20 B 

0.37 B 

0.27 B 

0.20 U 

0.25 B 

0.35 B 

0.34 B 

0.31 B 

1.0 

1.8 

1.8 

0.23 

0. 1 · 40 

the Floor. (2 sheets) 
Cadmi1.111 Chromil.fll Lead Nickel 
mg/kg mg/kg mg/kg mg/kg 

0.60 U 29.3 2. 1 16.0 

0.63 U 36.4 2.4 22.8 

0.60 U 24.5 J 2.6 J 12.8 

0.60 U 25. 1 5.6 14 . 9 

0.60 U 9. 1 U 3.6 11.0 . 
0.75 B 43.9 12.9 43.2 

0.59 U 17 . 0 41.6 10. 1 

0.62 U 13 . 4 10.0 38.9 

0.64 U 22.5 2.6 15.6 

0.61 U 13 . 7 J 2.2 6.5 B 

0.61 u 27.7 J 2.7 5.3 B 

0.64 U 21. 1 4. 1 21.8 

0.65 U 22.4 4.5 17.1 

0.61 U 30.7 6.4 20.2 

1.0 2.0 0.6 8.0 

40 100 250 1,600 

LOQ = 28.2 14.9 24.7 
0. 79 

40 100 250 1,600 

0.01 · 7 5 · 3000 2 · 200 5 · 1000 

TS-2.1 

Uranil.fll 
µg/g 

26600 J 

13.40 J 

2. 60 

99.6 J 

13.01 J 

336. J 

38.9 J 

20.4 J 

8.71 J 

1.320 

1.364 

5.42 J 

3.97 J 

5 .91 J 

MDA = 
0.1 µg/g 

n/a 

n/a 

. n/a 

0.9 - 9, 
extreme 

250 



31 

mg/kg 
µg/g 
n/a 
LOQ 
c-core 
c-chip 
RS 
AS 
NS 
EW 
CNS 
CEW 
MDA 
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Table 5-2. 304 Concretion Facility: Inorganic 
-Data for the Floor. (2 sheets) 

= milligrams per kilogram (parts per million) 
= micrograms per gram (parts per million) 
= not available 
= Limit of quantitation 
= concrete core sa""le from 304 Building Floor (includes s~ and trench) 
= concrete chip saq>le from changeroom floor 
= Random sa""le 
= Authoritative sa""le 
= north-south axis on Figure 3-1 
= east-west axis on Figure 3-1 
= Changeroom north-south axis on Figure 3-1 
= Changeroom east-west axis on Figure 3-3 
= Mininun detectable activity 

Data Qualifiers 
B = Analyte was detected in both the sa""le and the associated blank. 
U = Indicates the compound or analyte was analyzed for and not detected in the sa""le. The value 

reported is the sa""le quantitation limit corrected for sa""le dilution and moisture content 
by the laboratory. 

J = Indicates that the compound or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

•Hanford Site Background: Part 1. Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 2 
(Appendix A) (DOE 1994a). 

•wAC-173-303, "The Model Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed are 
from MTCA Method B soil, except for lead and chromium, which are from MTCA Method A soil table. 

<Adapted from The Soil Chemistry of Hazardous Materials, (Hazardous Material Research Institute 1988). 

TS-2.2 
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Table 5-3. 304 Concretion Facility: Inorganic Data 

5 

6 

7 

8 

9 

· 10 

11 

14 
15 

16 

17 

for 
Sample Corrment 
Nunber 

B002J6 c-core; external 
storage pad, 
Figure 3-1, 
PNS4-PEIJ6· RS 

B002D3 a-core; East side 
of Bldg· AS 

B002D4 a-core; Duplicate 
of B002D3· AS 

B002D5 a-core; southwest 
corner of Bldg; 
AS 

B002D6 a-core; northwest 
corner of Bldg; 
AS 

B002D8 a-core; external 
storage pad, 
Figure 3-1, 
PNS2-PEIJ1• AS 

COMPARISON VALUES 

Limit of Quantitation 
(Initial Action Level) 

Cleanuo Performance Standard 

Hanford Site Background' 

MTCA" 

COlllll0n Ranges in Soi ls< 

950817.1042 

the Exterior Surfaces. (2 sheets) 
Beryl l iun Cacini un Chromiun Lead Nickel 

mg/kg mg/kg mg/kg mg/kg mg/kg 

0.32 B 0.60 U 31.6 J ,. 7 J 19.4 

0.20 U 0.60 U 2.9 J 5.2 J 6.6 B 

0.20 U 0.84 B 6.4 J 10.2 J 8.0 B 

0.20 U 0.88 B 4.8 J 6. 1 J 11.9 

0.28 B 0.62 B 10. 1 U 5.9 24.7 

0.37 B 0.70 U 4.5 U 3.8 33.2 

1.0 1.0 2.0 0.6 8.0 

1 .8 40 100 250 1 600 

1.8 LOQ = 28.2 14.9 24.7 
0.79 

0.23 40 100 250 1 600 

0.1 - 40 0. 01 - 7 5 - 3000 2 - 200 5 - 1000 

T5-3.l 

Uraniun 
µg/g 

1.158 

4.33 

6.92 

3.88 

108 J 

18.6 J 

MDA = 
0.1 µg/g 

n/a 

n/a 

n/a 

0.9 - 9, 
extreme 

250 



31 

RS 
AS 
Bldg 
PNS 
PEW 
mg/kg 
µg/g 
n/a 
LOQ 
a-core 
c-core 
MDA 

9513383~ 1017 
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Table 5-3. 304 Concretion Facility: Inorganic Data 
for the Exterior Surfaces. (2 sheets) 

= Random sarrple 
= Authoritative sarrple 
= 304 Building 
= north-south axis of external storage pad, north end of the 304 Building, on Figure 3·1-
= east-west axis of the external storage pad, north end of the 304 Building, on Figure 3-1. 
= milligrams per kilogram (parts per million) 
= micrograms per gram (parts per million) 
= not available 
= Limit of quantitation 
= asphalt core sarrple 
= concrete core sarrple 
= Minirrun detectable activity 

Data Qualifiers 
B = Analyte was detected in both the sarrple and the associated blank_ 
U = Indicates the COll1)0und or analyte was analyzed for and not detected in the sarrple. The value 

reported is the saq,le quantitation limit corrected for saq,le dilution and moisture content 
by the laboratory. 

J = Indicates that the COll1)0uid or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes_ 

"Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 2 
(Appendix A) (DOE 1994). 
0
WAC-173-303, "The Model Toxics Control Act Cleanup Regulations," (Ecology 1992). All values listed are 

from MTCA Method B soil, except for lead and chromiun, which are from MTCA Method A soil table. 

' Adapted from The Soil Chemistry of Hazardous Materials, (Hazardous Material Research Institute 1988). 
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Table 5-4. 304 Concretion Facility: Inorganic Data 
for the Interior Metal Surfaces . (2 sheets) 

Sa"°"le C011111ents/Notes Beryl I iun Cacini un Chromiun Lead Nickel 
Nunber µg/wipe µg/wipe µg/wipe µg/wipe µg/wipe 

B00275 North wall, V5·H7; 0.05 U 0.39 1.0 U 18.0 2.0 
RS 

B00276 North wall, V4·H3; 0.05 U 0.75 1.2 U 30.4 2.0 
RS 

800277 West wal 1, V2·H9; 0.05 U 0.27 0.65 U 10.0 1.4 B 
RS 

800278 West wall, V2·H9; 0.05 U 0.44 0.40 U 12.0 1.2 8 
Confirmatory Wipe 
Sa"°"le with B00277; 
RS 

B00279 West wall, V4-H7; 0.05 U 0.24 B 0.54 U 17.5 0.80 B 
RS 

B00280 West wal 1, V1-H3; 0.05 U 0.74 0.97 U 23.4 1.5 B 
RS 

800281 South wall, V4-H8; 0.05 U 0.19 B 0.65 U 6.4 0.60 U 
RS 

800283 South wall, V3·H4; 0.05 U 0.63 0.46 U 25.4 1. 7 B 
RS 

B00284 East wal l , V3·H12 ; 0. 11 B 0.46 0.15 U 15 .6 1. 1 B 
RS 

B00285 East wall , 0.05 u 0.51 0. 15 U 15.3 0.77 B 
V3-H12; Duplicate 
of B00284; 
RS 

800286 East wall, V3·H2; 0.05 U 0.74 0.84 U 21.0 0.91 8 
RS 

B00287 East wall, V1-H6; 0.05 U 0.15 U 0. 78 U 1. 7 52.1 
painted plywood; 
RS 

800289 Girder 0.06 B 0.75 1.10 U 7.5 1.9 B 
AS 

Wioe Sarmlinq Eaui....,.,nt and Field Blanks 

B00282 Equ i pment Blank 0.05 u 0.15 U 0. 18 U 0.10 U 0.60 U 

B00288 Wipe Sa"°"l ing Field 0.05 U 0.15 U 0.24 U 0.13 U 0.60 U 
Blank 

TS-4.1 

Uraniun 
µg/wipe 

2.46 

6.74 

7.03 

25.3 

35.6 

10.40 

9. 78 

65.8 

57. 1 

17.6 

3.99 

29.7 

89.3 

0. 0129 
u· 

0.255 
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Table 5-4. 304 Concretion Facility: 
for the Interior Metal Surfaces. 

RS = Random sample 
AS = Authoritative safl1)le 
µg/wipe = micrograms of the constituent of concern per 100 cm' 
mg/kg = milligrams per kilogram (parts per million) 
n/a = not available 
LOQ = Limit of quantitation 
V = vertical axis; see Figures 3·2, 3-3, 3·4, and 3·5. 
H horizontal axis; see Figures 3·2, 3·3. 3·4, and 3·5 

Data Qualifiers 

Inorganic Data 
(2 sheets) 

B = Analyte was detected in both the sample and the associated blank. 
U = Indicates the compound or analyte was analyzed for and not detected in the sample. The value 

reported is the sample quantitation limi t corrected for sample dilution and moisture content 
by the laboratory. 

•rhe U qualifies is a laboratory concentration qualifier indicating that the result is less than the 
mi nimum detectable act i vi ty and was not added as a result validation. 

T5-4.2 
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Table 5-5. 304 Concretion Facility: Inorganic Data for 
the Soil Interval of Oto 152 millimeters. 

Sall1)l e Notes Beryl l iun Caciniun 
Nuit>er mg/kg mg/kg 

B002B1 Pad-pad Joint 0.38 B 1.3 

B002B9 Pad·BldQ Joint 0.37 B 0.90 B 

B002G3 Floor Crack 0.26 U 0. 79 U 

B002HO SUII'.] 0.21 U 0.64 U 

B002JO Drain 0.27 U 0.82 U 

B002J1 Duplicate of 0.26 B o. 76 U 
B002JO 

B002J9 Trench 0.31 B 0. 74 U 

B002FO East side of BldQ 0.28 B 1.0 B 

B002F3 SIJ corner of Bldg 0.34 B 1.0B 

B002F6 NIJ Corner of Bldg 0.33 B 1.0B 

COMPARISON VALUES 

Cleanup Performance Standard 1.8 40 

Hanford Site Background• 1.8 LOO = 
(Initial Action Level) 0.79 

MTCA" 0.23 40 

Conmon Ranges in Soi ls' o. 1 - 40 0.01 -

mg/kg= milligrams per kilogram (parts per million) 
µg/g = micrograms per gram (parts per million) 
n/a = not available 
LOQ = Limit of quantitation 
Bldg = 304 Building 
SIJ = southwest 
NIJ = northwest 

Data Qualifiers: 

7 

Chromiun 
mg/kg 

19.8 

12.8 

8.1 

8.1 

8.3 

7.6 

11. 7 

9.5 

8.9 

11.9 

100 

28.2 

100 

5 - 3000 

B = Analyte was detected in both the sa~le and the associated blank. 

Lead Nickel 
mg/kg mg/kg . 
19.0 89.5 

108 60.3 

4.4 9.1 B 

3.1 11.6 

4.2 9.7 B 

4.1 11.6 

7.4 14.8 

20.4 45.5 

8.9 15.7 

8.8 11.7 

250 1 600 

14.9 24.7 

250 1 600 

2 - 200 5 - 1000 

Uranillll 
µg/g 

256. 

23.2 

5.43 J 

2.93 J 

20.1 J 

13.74 J 

18.1 J 

6.00 

0.178 

0.080 

n/a 

n/a 

n/a 

0.9 - 9, 
extreme 

250 

U = Indicates the coq::,ound or analyte was analyzed for and not detected in the sall1)le. The value 
reported is the sall1)le quantitation limit corrected for sa~le dilution and moisture content 
by the laboratory. 

•Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 2 
(Appendix A) (DOE 1994a). 

"IJAC-173-303, "The Model Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed are 
from MTCA Method B soil, except for lead and chromiun, which are from MTCA Method A soil table. 

'Adapted from The Soil Chemistry of Hazardous Materials, (Hazardous Material Research Institute 1988). 
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Table 5-6. 304 Concretion Facility: Inorganic Data for the 
Soil Interval of 152 millimeters 457 millimeters. 

Sa"1)le Notes Beryl l i1.111 caani1.111 
Nlm>er mg/kg mg/kg 

B002B2 Pad-Pad Joint 0.91 B 0.64 U 

B002B8 Pad-Bldg Joint 0.38 B 0.65 u 

B002G4 Crack 0.22 U 0.65 u 

B002H1 S11mn 0.25 B 0.64 U 

B002J2 Drain 0.28 B 0.81 U 

B002J3 Duplicate of 0.28 B 0.79 U 
B002J2 

B002KO Trench 0.29 B 0.68 U 

B002F1 East Side of Blda 0.33 B 0. 73 U 

B002F4 SIJ Corner of Bldg 0.33 B 0.67 U 

B002F7 NIJ Corner of Blda 0.32 B 0.65 U 

COMPARISON VALUES 

Cleanup Performance Standard 1.8 40 

Hanford Site Background" 1.8 LQQ = 
(Initial Action Level) 0.79 

MTCA" 0.23 40 

Conmon Ranges in Soi lsc 0.1 · 40 0.01 -

mg/kg 
µg/g 
n/a 
LQQ 
Bldg 
SIJ 

= milligrams per kilogram (parts per million) 
= micrograms per gram (parts per million) 

NIJ 

= not available 
= Limit of quantitation 
= 304 Building 
= southwest 
= northwest 

Data Qualifiers: 

7 

Chromi1.111 
mg/kg 

9.4 

11.3 

8.2 

8.2 

9.5 

9.0 

9.8 

9.8 

10.2 

9.8 

100 

28.2 

100 

5 - 3000 

B = Analyte was detected in both the sa"1)le and the associated blank. 

Lead Nickel 
mg/kg mg/kg 

7.8 J 31.6 

10.8 15.3 

3.8 11.8 

2.7 10.7 

5.9 13.5 

4.8 12.5 

863 16.2 

5.5 13.8 

5.4 14.2 

7.0 12.9 

250 1 600 

14.9 24.7 

250 1 600 

2 - 200 5 - 1000 

Urani1.111 
µg/g 

35.5 

14.0 

3.72 J 

5.97 J 

10.29 J 

12.05 J 

33.3 J 

0.163 

0.0809 

1.60 

n/a 

n/a 

n/a 

0.9 - 9, 
extreme 

250 

U = Indicates the corrpound or analyte was analyzed for and not detected in the sa"1)le. The value 
reported is the sa"1)le quantitation limit corrected for sample dilution and moisture content 
by the laboratory. 

J = Indicates that the compound or analyte was analyzed for and detected. The associated concentrat i on 
is an estimate, but the data are usable for decision making purposes. 

•Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 2 
(Appendix A) (DOE 1994a). 
0

\JAC-173-303, "The Model Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed are 
from MTCA Method B soil, except for lead and chromi1.111, which are from MTCA Method A soil table. 

<Adapted from The Soil Chemistry of Hazardous Materials, (Hazardous Material Research Institute 1988). 
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Table 5-7. 304 Concretion Facility: Inorganic Data for the Soil 
Interval of 457 millimeters to 610 millimeters. 

Sample Notes Beryl l iun Caciniun 
Nunber mg/kg mg/kg 

B002B3 Pad-Pad Joint 0.33 B 0. 76 U 

B002B5 Pad-Blda Joint 0.40 B 0.69 B 

B002G5 Crack 0.22 B 0.65 U 

B002H2 Sunr> 0.25 B 0.65 U 

B002J4 Drain 0.26 B 0. 75 U 

B002J5 Duplicate of 0.24 U 0. 73 U 
B002J4 

n/a Trench 

BOD2F2 East side of Blda 0.33 B o.n u 

B002F5 SI.I corner of Blda 0.34 B 1.0B 

B002F8 NI.I corner of Bldg 0.38 B 0.68 U 

COMPARISON VALUES 

Cleanuo Performance Standard 1.8 40 

Hanford Site Background" 1.8 LOO= 
(Initial Action Level) 0.79 

MTCA0 0.23 40 

COlllllOn Ranges in Soi ls' 0. 1 - 40 0. 01 - 7 

mg/kg 
µg/g 
n/a 
LOO 
Bldg 
SI.I 

= milligrams per kilogram (parts per million) 
= micrograms per gram (parts per million) 

NI.I 

= not available 
= Limit of quantitation 
= 304 Building 
= southwest 
= northwest 

Data Qualifiers: 

Chromiun 
mg/kg 

8.5 

12.4 

7.3 

8.2 

8.4 

8.6 

9.0 

9.6 

10.6 

100 

28.2 

100 

5 - 3000 

~ = Analyte was detected in both the sample and the associated blank. 

Lead Nickel Uraniun 
mg/kg mg/kg µ9/9 

6.4 23.3 4.31 

7.5 17.8 83.4 

2.9 10.9 3.42 J 

3.5 10.8 4.36 J 

3.3 10.1 9.65 J 

3.8 10 . 9 11.92 J 

4.9 12.5 0.0187 

6.8 14.0 0.497 

6.8 11.8 3.28 

250 1 600 n/a 

14.9 24.7 n/a 

250 1 600 n/a 

2 - 200 5 - 1000 0.9 - 9, 
extreme 

250 

U = Indicates the c~und or analyte was analyzed for and not detected in the sample. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture content 
by the laboratory. 

•Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL -92-24, Rev. 2 
(Appendix A) (DOE 1994a). 
0

1JAC -173-303, "The Model Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed are 
from MTCA Method B soil, except for lead and chromiun, which are from MTCA Method A soil table. 

' Adapted from The Soil Chemistry of Hazardous Materials, (Hazardous Material Research Institute 1988). 
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1 Table 5-8 . 304 Concretion Facility: Inorganic Data for the Concrete , 
2 Asphalt, and Soi 1 Sam)ling Equipment Blanks. (2 sheets) 

Sa~le Notes Beryll i un caaniun Chromiun Lead Nickel Uran i un 
Nunber mg/L mg/L mg/L mg/L mg/L mg/L 

5 800299 Equipment Blank, 0.0010 U 0.0030 U 0.0052 U 0.0020 U 0.0120 U 0.000063 U 
Soil Auger Equip, 
1110/95 

6 800280 Equipment Blank, 0.0010 U 0.0030 U 0.0030 U 0.0020 U 0.0120 U 0.00 U 
Sa~l ing Equip, 
1/23/95 

7 800284 Equipment Blank, 0.0010 U 0.0030 U 0.0042 U 0.0020 U 0.0159 B 0.00 U 
Coring Equip in 
Sumr, 1/25/95 

8 B002C2 Equipment Blank, 0.0010 u 0.0030 U 0.0035 U 0.0020 U 0.0120 U 0.00 U 
Concrete Chip 
Sa~ling Equip, 
1/26/95 

9 B002C3 Equipment Blank, 0.0010 U 0.0030 U 0; 0030 U 0.0020 U 0.0120 U 0.000334 
Concrete Chip 
Saq>l ing Equip, 
1/26/95 

10 B002C4 Equipment Blank, 0.0010 U 0.0030 U 0.0031 B 0.0020 U 0.0120 U 0.00 U 
Concrete Coring 
Equip 1/30/95 

11 8002D1 Field Blank, 0.0010 U 0.0030 U 0.0030 U 0.0020 U 0.0120 U 0.207 
field cleaned 
concrete coring 
bit. 1/31/95 

12 8002D2 Field Blank, 0.0010 U 0.0030 U 0. 0030 U 0.0020 U 0.0120 U 0. 517 
field cleaned 
soil auger and . I 

sa~ling bowls, 
1/31/95 

13 8002D7 Equipment Blank, 0.0010 U 0.0030 U 0.0030 U 0.0020 U 0.0120 U 0.00 U 
Asphalt Coring 
Eauip, 1/19/95 

14 8002D9 Equipment Blank, 0.0010 U 0.0030 U 0.0030 U 0.0020 U 0.0120 U 0.00 U 
Asphalt Coring 
Eauip 1/20/95 

15 B002G8 Equipment Blank, 0.0010 U 0.0030 U 0.0030 U 0.0020U 0.0120 U 0.1178 
Soil Augering 
Equip 2/1/95 

16 B002H6 Equipment Blank, 0.0010 U 0.0030 U 0.0030 U 0.0020 U 0.0120 U 0.794 
Soil S~ling 
Eauip 2/2/95 

17 B002H7 Equipment Blank, 0.0010 U 0.0030 U 0.0030 U 0.0020 U 0.0120 U 0.315 
Soil Sa~l ing 
Equip, 2/2/95 

TS-8 .1 
950817.1052 
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Table 5-8 . 304 Concretion Facility: Inorganic Data for the Concrete, 
Asphalt, and Soil Sampling Equipment Blanks . (2 sheets) 

mg/L = micrograms per liter (parts per million) 
mg/kg = milligrams per kilogram (parts per million) 
n/a = not available 
LOQ = Limit of quantitation 
Equip = Equipment 

Data Qualifiers: 
B = Analyte was detected in both the sarrple and the assoc iated blank. 
U = Indicates the c~und or analyte was analyzed for and not detected in the sarrple. The value 

reported is the sarrple quantitation limi t corrected for sarrple dilut ion and moisture content 
by the laboratory. 

TS-8.2 
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a e -T bl 5 9 304 C oncre t" 10n ac1 l :y: F . l . t 0 rqan1c 
Sall1)le Notes Trichloroethene Tetrachloroethene 
Nuiber mg/kg mg/kg 

800200 Floor; 0.017 U 0.017 U 
Duplicate 
Concrete 
Orcianic Samole 

8002G2 Floor 0.018 U 0.018 U 

B002G7 Floor 0.017 U 0.017 U 

B002G9 Floor 0.018 U 0.018 U 

B002H9 Floor 0.017 U 0.017 U 

8002J8 Floor 0.017 U 0.017 U 

B002K9 External Pad 0.018 U 0.018 U 

COMPARISON VALUES 

Limit of Quantitation 0.0050 0.0050 
(Initial Action Level) 

Cleanup Performance 91 19 
Standard 

Hanford Site Background' Below Below 
detectable Detectable 

HTCA" 91 19 

mg/kg 
n/a 
LOQ 
NR 

= milligrams per kilogram (parts per million) 
= not available 
= Limit of quantitation 
= not reported 

Data Qualifiers: 

1, 1, 1-
Trichloroethane 

mg/kg 

0.017 U 

0.018 U 

0.017 U 

0.018 U 

0.017 U 

0.017 U 

0.018 U 

0.0050 

7,200 

Below 
Detectable 

7,200 

a a D t f or t h Fl e oor an d E xterna l P d a 
1, 1- coobined Ethyl Methyl Ethyl 

Dichloroethene cis- and trans- Acetate Ketone 
mg/kg 1,2-Dichloroethene mg/kg mg/g 

mg/kg 

0.017 U 0.017 U NR 0. 017 U 

0.018 U 0.018 U NR 0.018 U 

0.017'. U 0.017 U NR 0.017 U 

0.018 U 0.018 U NR 0.018 U 

0.017 U 0.017 U NR 0.017 U 

0.017 U 0.017 U NR 0.003 J 

0.018 U 0.018 U NR 0.004 J 

0.0050 cis: 0.0050 n/a 0.010 
trans: 0.0050 

1. 7 cis: 800 72,000 48,000 
trans: 1 600 

Below Below Below Below 
Detectable Detectable Detectable Detectable 

1. 7 cis: 800 72,000 48,000 
trans: 1 600 <7.2 wtX> (4.8 wt'X) 

J = Indicates the coo.,ound or analyte was analyzed for and detected. The associated concentration is an estimate, but the data are useable for 
decision making purposes. 

U = Indicates the coo.,ound or analyte was analyzed for and not detected in the sa"1)le. The value reported is the sall1)le quantitation l imit cor rected 
for sa"1)le dilution and moisture content by the laboratory. 

•Hanford Site Background: Part 1. Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 2 (Appendix A) (DOE 1994a). 

"IJAC - 173-303, "The Hodel Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed are from HTCA Method B soil, except for lead, 
which is from HTCA Method A soil table . 
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1 Table 5-10. 304 Concretion Facility: Organic Data for the Soil 
2 lnterva l of O to 152 millimeters. (2 sheets) 

l~ 
0 
co 
~ 

Sa~le Notes Trichloro· Tetrachloro· 1, 1, 1 · 1, 1 · cis-1,2· trans·1,2· 
Nlilber ethene ethene Trichloroethane Dichloroethene Dichloroethene Dichloroethene 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
---1 

5~ 800281 Pad·Pad 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 
V1 
1,,1 Joint 

6 800289 Pad-Bldg 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 
Joint 

7 B002G3 Floor 0.0061 U 0.0061 U 0.0061 U 0.0061 U 0.0061 U 0.0061 U 
Crack 

8 B002HO Floor Slffll 0.0053 U 0.0053 U 0.0053 U 0.0053 U 0.0053 U 0.0053 U 

16 
B002H3 Floor Sl.flll 0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U 

Duplicate 
of B002HO 

11 B002JO Floor 0.0063 U 0.0063 u 0.0063 U 0.0063 U 0.0063 U 0.0063 U 
Drain 

12 B002J9 Floor 0.0060 U 0.0060 U 0.0060 U 0.0060 U 0.0060 U 0. 0060 U 

-i Trench 

13 t.n 
I ...... 

0 

800290 East Bldg 0.0060 U 0.0060 U 0.0060 U 0.0060 U 0.0060 U 0.0060 U 
exterior 

14 ...... 800293 SW corner 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 0.0055 U 
of Bldg 
exterior 

15 800296 NW corner 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 
of Bldg 
exterior 

16 COMPARISON VALUES 

l~ Limit of 0.0050 0.0050 0.0050 0.0050 0.0050 0.0050 
Quantitation 

~6 Closure Performance 91 19 7,200 1. 7 800 1,600 
Standard 

u Hanford site Below Below Below Below Below Below 
Backgrouid" detectable Detectable Detectable Detectable Detectable Detectable 
(Initial Action 
Level) 

25 MTCA" 91 19 7,200 1. 7 800 1,600 

Ethyl 
Acetate 

mg/kg 

NRT 

NRT 

NRT 

NRT 

NRT 

NRT 

NRT 

NRT 

NRT 

NRT 

n/a 

n,ooo 

Below 
Detectable 

n,ooo 
(7.2 wtX) 

Methyl Ethyl 
Ketone 
mg/kg 

0.011 U 

0.011 U 

0.013 U 

0.011 U 

0.0099 U 

0. 013 U 

0.012 U 

0.012 u 

0.011 u 

0.011 U 

0.010 

48,000 

Below 
Detectable 

48,000 
(4.8 wtX) 

~ 
:c 
n 
I 

V> 
CJ 
I 

IT1 
:z 
I 
-i ...... 
I 

w 
0 ...... 

:::0 
Cl) 

< 

0 
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-i 
U'1 
I ..... 

0 

N 

mg/kg 
n/a 
LOQ 
NRT 
wtX 
Bldg 
NII 
SIi 

Table 5-10. 304 Concretion Facility: Organic Data for the Soil 
Interval of Oto 152 millimeters. (2 sheets} 

= micrograms per kilogram (parts per million) 
= not available 
= Limit of quantitation 
= Not reported as a Tentatively Identified COlll>Ound (TIC) 
= we ight percent 
= 304 Building 
= northwest 
= southwest 

Data Qualifiers: 
U = Indicates the COlll>OUnd or analyte was analyzed for and not detected in the sa""le. The value reported i s the sa""le quantitation l imi t corrected 

for sa""le dilution and moisture content by the laboratory. 

•Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92 -24, Rev. 2 (Appendix A) (DOE 1994a). 

°\IAC-173-303, "The Hodel Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed are from HTCA Method B soil, except fo r lead, which 
is from HTCA Method A soil table. -~-
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1 
2 

6 

7 

8 

9 

10 ---i 
<.n 
I 

11 ::: 

12 

13 

14 

15 
16 

l~ 
~6 
21 

.... 

Sa""le Notes 
Nunber 

800282 Pad-Pad 
Joint 

800288 Pad-Bldg 
Joint 

B002G4 Floor 
Crack 

B002H1 Floor Sum 

B002H4 Floor 
Slll1), 
Duplicate, 
Soil 
sa""les of 
B002H1 

B002J2 Floor 
Drain 

B002KO Floor 
Trench 

B00291 East Bldg 
exterior 

B00294 SIi corner 
of Bldg 

B00297 NII corner 
of Bldg 

COMPARISON VALUES 

Limit of Quantitation 

Closure Performance 
Standard 

Hanford Site Background" 
(Initial Action Level> 

MTCA" 

Table 5-11. 304 Concretion Facility: Organic Data for the Soil Interval 
of 152 mi 11 imeters to 457 mil 1 imeters. (2 sheets) 

Trichloro· Tetrachloro· 1, 1, 1 · 1,1· cis-1,2· trans-1,2· Ethyl 
ethene ethene Trichloroethane Dichloroethene Dichloroethen Dichloroethene Acetate 
mg/kg mg/kg mg/kg mg/kg e mg/kg mg/kg 

mg/kg 

0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U NRT 

0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U NRT 

0.0052 U 0.0052 U 0.0052 U 0.0052 U 0.0052 U 0. 0052 NRT 

0. 0053 U 0.0053 U 0.0053 U 0.0053 U 0.0053 U 0.0053 U NRT 

0.0053 U 0.0053 U 0.0053 U 0.0053 U 0.0053 U 0.0053 U NRT 

0. 0067 U 0.0067 U 0.0067 u 0.0067 U 0.0067 U 0.0067 U NRT 

0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U NRT 

0.0061 U 0.0061 U 0.0061 U 0.0061 U 0.0061 U 0.0061 U NRT 

0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U NRT 

0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U NRT 

0.0050 0.0050 0.0050 0.0050 0.0050 0.0050 n/a 

91 19 7,200 1.7 800 1,600 72,000 

Below Below Below Below Below Below Below 
detectable Detectable Detectable Detectable Detectable Detectable Detectable 

91 19 7,200 1.7 800 1,600 72,000 
(7.2 wtX) 

Methyl Ethyl 
Ketone 
1119/kg 

0.011 u 

0.011 u 

0.011 U 

0.011 U 

0.010 U 

0.014 U 

0.011 u 

0.012 U 

0.011 u 

0.011 u 

0.010 

48,000 

Below 
Detectable 

48,000 
(4.8 wtX) 

~ 
:I: 
n 
I 

V, 
Cl 
I ,..,, 

:z 
I 

---i ...... 
I 

w 
0 .... 
:;:o 
Cl) 
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~ 
c.n 
I ...., 

...., 
N 

mg/kg 
n/a 
LOO 
NRT 
wtX 
Bldg 
NIJ 
SIJ 

Table 5-11. 304 Concretion Facility: Organic Data for the Soil Interval 
of 152 millimeters to 457 millimeters. (2 sheets) 

= milligrams per kilogram (parts per million) 
= not available 
= Limit of quantitation 
= Not reported as a Tentatively Identified COIJl>Ound (TIC) 
= weight percent 
= 304 Building 
= northwest 
= southwest 

Data Qualifiers 
U = Indicates the cOIJl)Ound or analyte was analyzed for and not detected in the sample. The value reported is the sample quantitation limit corrected 

for sample dilution and moisture content by the laboratory. 

'Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL-92-24, Rev. 2 (Appendix A) (DOE 1994a). 

"IJAC-173-303, "The Model Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed are from MTCA Method B soil, except for lead, which 
is from MTCA Method A soil table. 
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1 
2 

6 

7 

8 

9 

10 

14 

15 

16 
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18 

~6 
H 
23 

u 
I 

>-
N 

Sa111>le Notes 
Nuiber 

800283 Pad-Pad 
Joint 

800285 Pad-Bldg 
Joint 

B002G5 Floor 
Crack 

B002H2 Floor SUII> 

B002H5 Floor 
Surp, 
Duplicate 
Soil 
Sa111>le for 
B002H2 

B002J4 Floor 
Drain 

Safl1)le Floor 
not Trench 
collected 

800292 East Bldg 
exterior 

800295 SIJ corner 
of Bldg 
exterior 

800298 NIJ corner 
of Bldg, 
exterior 

COMPARISON VALUES 

Limit of Quantitation 

Closure Performance 
Standard 

Hanford Site Baclcgro\M'ld" 
(Initial Action Levels) 

MTCA" 

Table 5-12. 304 Concretion Facility: Organic Data for the Soil Interval of 
457 millimeters to 610 millimeters. (2 sheets) 

Trichloro- Tetrachloro- 1, 1, 1- 1, 1- cis-1,2- trans-1,2- Ethyl Acetate 
ethene ethene Trichloroethane Dichloroethene Dichloroethene Dichloroethene mg/kg 
mg/kg mg/kg mg/kg mg/leg mg/kg mg/kg 

0.0063 U 0.0063 U 0.0063 U 0.0063 U 0.0063 U 0.0063 U NRT 

0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U NRT 

0.0054 U 0.0054 U 0.0054 U 0. 0054 U 0.0054 U 0.0054 U NRT 

0.0053 U 0.0053 U 0.0053 U 0.0053 U 0.0053 U 0.0053 U NRT 

0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U 0.0054 U NRT 

0.0063 U 0.0063 U 0.0063 U 0.0063 U 0.0063 U 0.0063 U NRT 

n/a n/a n/a n/a n/a n/a n/a 

0.0058 U 0.0058 U 0.0058 U 0.0058 U 0_0058 u 0.0058 U NRT 

0.0060 U 0.0060 U 0.0060 U 0.0060 U 0.0060 U 0.0060 U NRT 

0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U NRT 

0.0050 0.0050 0.0050 0.0050 0.0050 0.0050 n/a 

91 19 7,200 1. 7 800 1,600 n,ooo 

Below Below Below Below Below Below Below 
detectable Detectable Detectable Detectable Detectable Detectable Detectable 

91 19 7,200 1. 7 800 1,600 n,ooo 
(7.2 wtX) 

Methyl Ethyl 
Ketone 
mg/kg 

0. 013 U 

0. 011 U 

0.011 U 

0.011 U 

0.010 U 

0.013 U 

n/a 

0.012 U 

0.012 U 

0.011 U 

0.010 

48,000 

Below 
Detectable 

48,000 
(4.8 wtX) 

~ 
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N 

mg/kg 
n/a 
LOO 
NRT 
wtX 
Bldg 
NW 
SW 

Table 5-12. 304 Concretion Facility: Organic Data for the Soil Interval of 
457 millimeters to 610 millimeters. (2 sheets) 

= milligrams per kilogram (parts per million) 
= not available 
= Limit of quantitation 
= Not reported as a Tentatively Identified Compound (TIC) 
= weight percent 
= 304 Building 
= northwest 
= southwest 

Data Qualifiers: 
U = Indicates the compound or analyte was analyzed for and not detected in the sa"1)le. The value reported is the sa"1)le quantitation limit corrected 

for S8111)le dilution and moisture content by the laboratory. 

"Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, DOE/RL·92·24, Rev. 2 (Appendix A) (DOE 1994a). 
0

WAC·173-303, "The Model Toxics Control Act Cleanup Regulation," (Ecology 1992). All values listed are from MTCA Method B soil, except for lead, which is 
from MTCA Method A soil table. 
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6.0 DATA VALIDATION 

Data val i dation was performed by Los Alamos Technical Associates (LATA) , 
in accordance with Level Das def i ned i n Data Valjdatjon Procedures for 
Chemjcal Analys;s (WHC 1993b) and Data Valjdatjon Procedures for Radjochemjcal 
Analys;s (WHC 1993a) . Level D validation includes evaluation and 
qualification of results based on analytical holding times, method blank 
results, matrix spikes and duplicates, surrogate recoveries, and analytical 
method blanks. The results of the data validation are part of the data 
validation package (DOE-RL 1995b). 

6.1 DATA QUALIFIERS 

The data validation procedure establishes the following qualifiers and 
definitions to describe the data associated with the constituents of concern: 

U Indicates that the compound or analyte was analyzed for and not 
detected in the sample. The value reported is the sample 
quantitation limit corrected for sample dilution and moisture 
content . 

J Indicates that the compound or analyte was analyzed for and 
detected. The associated concentration is an estimate, but the data 
are usable for decision making purposes. 

B For inorganic data, indicates that the analyte concentration is less 
than the contract required detection limit , but greater than the 
instrument detection limits . 

6.2 EXPLANATION OF QUALIFIED DATA 

Table 6-1 identifies all data that were qualified by the data validation 
process. The table is limited to the data qualifications for the constituents 
of concern and the analysis specified in Section 5. All data qualifiers were 
considered to be minor since they do not impact the data. The qualifiers on 
Table 6-1 are included with the analytical data on Tables 5-2 through 5-8. 
Additional information is available in the data validation package 
(DOE- RL 1995b). Any data qualifiers not listed on Table 6- 1 were assigned by 
the laboratory doing the analysis . 

The data validation process identified one systemic problem. The chain
of-custody (COC) form used for shipping the 304 Concretion Facility samples 
had recently been revised. The COC form no longer included an entry for the 
temperature of the cooler . It was not possible to determine which coolers 
arrived at which temperature. The data qualification process determined that 
this did not compromise this data set. Corrective actions have been initiated 
to prevent this probl em from occur ring aga i n. 

6-1 
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1 6.3 ASSESSMENT OF DATA VALIDATION 
2 
3 For both the VOA and the inorganic analyses, no major deficiencies were 
4 identified during the data validation process that would have qualified the 
5 data as unusable. All results were deemed valid. Minor deficiencies were 
6 identified during both the VOA and inorganic analyses validation process that 
7 resulted in the associated data being qualified as estimated (J) or in some 
8 cases as not detected (U). The data qualifiers are noted in the data tables 
9 (Tables 5-2 through 5-12). Information on the data validation is provided in 

10 more detail in the data validation package (DOE-RL 1995b). 

6-2 
950817.0821 



1 Table 6-1. 304 Concretion Facility: Data Qualifications 
2 Sa111>le Data Group Constituent of Type Qualifier Sa111>les Affected 

Concern added to Data 

3-o 
U'I LK3689 · LAS·023 Chromillll MINOR u 800275 800276 800277 800278 
0 

~ ..... 
~ 

800279 800280 800281 800282 
800283 800286 800287 800288 
800289 

4D: 
N 

LK3689· LAS·023 Lead MINOR u 800288 

5 LK3n3-LAS·025 Chromiun MINOR u 800299 800284 B002C2 B002C3 
B002C4 8002D7 

6 LK3n3- LAS · 025 Nickel FIELD QC None B002B4 

7 LK3n3 -LAS-025 Cadmillll FIELD QC None B002C4 

8 LK3n3 -LAS· 025 Uraniun FIELD QC None B002C2 B002C3 

9 ~ LK3748· LAS·032 Lead MINOR J B002B2 B002C1 B002D3 B002D4 
O'I 
I 

B002D5 B002J6 -10 - LK3748· LAS-032 Chromillll MINOR u B002C6 B002D6 B002D8 

11 LK3748- LAS · 032 Chromiun MINOR J B002C1 B002D3 B002D4 B002D5 
B002GO B002G1 B002J6 

12 LK3748·LAS-032 Lead MINOR J B002B2 B002C1 B002D3 B002D4 
B002D5 8002J6 

13 LK3748· LAS· 032 Total Uranillll MINOR J 800287 8002CO B002CS B002C6 
B002C7 B002C8 B002C9 B002D6 
B002D8 B002F9 B002G6 B002H8 
B002J7 

14 LK3764-LAS·028 Cadmi lll1 MINOR u B002J9 

15 LK3764· LAS-028 Total Uranillll MINOR J B002G3 8002J1 B002G4 B002J2 
B002GS 8002J3 B002HO B002J4 
B002H1 B002JS B002H2 B002J9 
B002JO B002KO 

Summar.Y Table. 
Data Quality Reason 

Objective 

BLANKS Calibration blank 
value(s) are positive and 
outside acceptance 
criteria 

BLANKS Calibration blank 
value(s) are positive and 
outside acceptance 
criteria 

BLANKS Calibration blank 
value(s) are positive and 
outside acceptance 
criteria 

EQUIPMENT Contamination of 
BLANK EauinnPnt Blank 

EQUIPMENT Contamination of 
BLANK Equipment Blank. 

PRECISION The difference between 
the duplicate results was 
greater than the . required 
detection limit. 

ACCURACY Matrix spike recoveries 
are outside acceptance 
criteria 

BLANKS Calibration blank value 
is positive and outside 
acceptance criteria 

PRECISION Duplicate precision is 
outside acceptance 
criteria 

PRECISION Duplicate precision is 
outside acceptance 
criteria 

ACCURACY Matr ix spike recovery is 
outside the acceptance 
criteria 

BLANKS Calibration blank 
value(s) are positive and 
outside acceptance 
criteria 

ACCURACY Matr ix spike recovery is 
outside acceptance 
criteria 
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Table 6-1. 304 Concretion Facility: Data Qualifications Summary Table. 

LK3689-LAS-023 = Identifier for the salll)le data group in the data validation package (DOE -RL, 1995). 
LK3723 -LAS-025 = Identifier for the salll)le data group in the data validation package. 
LK3748-LAS-032 = Identifier for the Salll)le data group in the data validation package. 
LK3764 -LAS-028 = Identifier for the salll)le data group in the data validation package. 

U = Indicates that the compound or analyte was analyzed for and not detected in the sample. The value 
reported is the sample quantitation limit corrected for salll)le dilution and moisture content. 

J = Indicates that the compound or analyte was analyzed for and detected. The associated concentration is an 
estimate, but the data are usable for decision making purposes . 

NOTE: For more information, see the data validation package (DOE-RL, 1995). 

DOE-RL, 1995, Letter J. E. Rasmussen, RL, to D.R. Sherwood, EPA, and J. J. Witzak, Ecology, "Submittal of Validated Data for the 304 Concretion 
Facility Salll)ling," dated June 20, 1995, 95-PCA-395, U. S. Department of Energy, Richland Operations Office, Richland, Washington . 
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1 7.0 STATISTICAL ANALYSIS 
2 
3 
4 Section 7. 2.4 of the 304 Concretion Facility Closure Plan requires a 
5 statistical analysis of the analyt i cal data . All data collected are analyzed 
6 and tabulated for evaluation using the methods described in SW-846 (EPA 1986) 
7 and Appendix F (Quality Assurance Project Plan for Sampling and Analysis for 

- 8 the 304 Concretion Facility) of the closure plan. Data for individual 
9 constituents are summarized and include the following information: 

10 
11 • Method detection limit 
12 • Limit of quantitation 
13 • Total number of samples 
14 • Number of less-than-detection-limit samples 
15 • Mean 
16 • Standard deviation 
17 • Coefficient of variation 
18 • Method precision 
19 • Method accuracy 
20 • Minimum value 
21 • Maximum value 
22 • Median value. 
23 
24 
25 7.1 DATA SETS FOR STATISTICAL ANALYSIS 
26 
27 The analytical data are divided into the following sets for statistical 
28 analysis: 
29 
30 • Concrete • inorganic data 
31 • Soil inorganic data. 
32 
33 The selection of these sets of data was based on the guidance of a qualified 
34 statistician and the guidance provided in the Hanford Site Background Data 
35 Applications Guide: Part 1, Soil, DOE/RL 94-71 (DOE- RL 1994b). 
36 The mathematical equations used in the statistical analysis are included in 
37 Appendix C. 
38 
39 The statistical analysis of the concrete inorganic data is limited to the 
40 randomly located concrete samples. This includes the random concrete core 
41 samples from the interior building floor, the one random concrete core sample 
42 from the exterior storage pads, and the random concrete chip sample from the 

· 43 changeroom. The random concrete inorganic statistical analysis is presented • 
44 on Table 7-1. 
45 
46 The statistical analysis of the concrete inorganic data has excluded the 
47 data from 4 authoritative samples locations (trench, drain, sump, and crack) . 
48 These data have been excluded because they have the potential for biasing the 
49 randomly collected data. Also, the small number of sample locations (4) is 
50 not large enough to provide statistically useful data. 
51 
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1 The statistical analysis of the soil inorganic data includes all 
2 inorganic soil samples. While the soil samples are all authoritative , there 
3 are a sufficient total number of samples to conduct a statistical analysi s of 
4 the data. The soil inorganic statistical guidance is presented on Table 7-2. 
5 
6 
7 7.2 DATA SETS EXCLUDED FROM STATISTICAL ANALYSIS 
8 
9 The following data sets will be excluded from statistical analysis: 

10 
11 • Concrete organic data 
12 • Soil organic data 
13 • Asphalt inorganic data 
14 • Wipe sampling data . 
15 
16 The exclusion of these sets of data was based on the guidance of a qualified 
17 statistician and the guidance provided in the Hanford s;te Background Data 
18 App]jcations Guide: Part 1, Soil, DOE/RL 94-71 (DOE-RL 1994b). 
19 
20 The concrete organic data are being excluded because all but two data 
21 points are detection limit values. The two nondetection limit values are 
22 laboratory estimates that are below the LOQ action level. Also, with only 
23 7 samples, there is an insufficient amount of data to conduct a statistical 
24 analysis. 
25 
26 The soil organic data are being excluded because all data points are 
27 detection limit values. This does not provide enough significant data to 
28 conduct a statistical analysis. 
29 
30 The asphalt inorganic data are being excluded because 3 of the 4 sample 
31 locations are authoritative sample locations. Also, with only 4 sample 
32 locations, there is an insufficient amount of data to conduct a statistical 
33 analysis. 
34 
35 The wipe sampling data are being excluded because wipe samples do not 
36 provide concentration data. They can .only indicate the presence or absence of 
37 a constituent of concern. 
38 
39 
40 7.3 DETECTION LIMIT VALUES 
41 
42 The analytical data report detection limit values as 'less than' a 
43 specific numerical value. The 'less-than-detection-limit' data are addressed 
44 in three ways: the upper limiting case, the MTCA case, and the lower limiting 
45 case. Each case is included as part of the statistical analysis presented on 
46 Tables 7- 1 and 7-2. 
47 
48 The upper limiting case uses the numerical value from the less-than-
49 detection-limit value for the statistical analysis. This provides an upper 
50 limit to the possible statistical analysis of the data . 
51 
52 The MTCA case is defined in the regulations. For detection limit values , 
53 WAC 173-340-740 (7)(g) requires that " ... measurements below the method 

7-2 
950821.1248 



951338311028 
WHC-SD-EN-TI-301, Rev. 0 

1 detection limit shall be assigned a value equal to one-half the method 
2 detection limit." 
3 
4 The lower limiting case assigns a value of zero as the numerical value 
5 for the less-than-detection-limit data. This provides a lower limit to the 
6 possible statistical analysis of the data. 
7 

- 8 
9 7.4 METHOD ACCURACY 

10 
11 Method accuracy for the data is based on the data analysis of matrix 
12 spikes and matrix spike duplicates. The method accuracy calculations are done 
13 as part of the data validation package (DOE 1995b) and can involve 
14 constituents that are not included in the constituents of concern. For this 
15 reason, they are not being reported as part of the statistical analysis. 
16 
17 The data validation package reported that the goals for method accuracy 
18 on the constituents of concern were met except for lead in the following 
19 samples: 80D2B2, B0D2Cl, B0D2D3, B0D2D4, B0D2D5, and B0D2J6. On these 
20 samples, the matrix spike recoveries were outside the acceptance criteria. 
21 These are identified as minor deficiencies by the data validation package and 
22 do not adversely affect the data . See Table 6-1 and the data validation 
23 package for additional information. 
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1 
2 

Table 7-1. 304 Concretion Facility: Random Concrete 
I norc an 1 c a a a l S ,ca D t St t . t. 1 T rea 

3 

4 

8 

16 
B 
13 
14 

15 

16 

17 

18 

19 
20 

21 

H 
~i 
26 

27 
28 

29 

30 
31 
32 

H 

I! 
44 

Berylliun Cacini un 

Method Detection Limit mg/kg 0.2 

Limit of Quantitation mg/kg 1.0 
(also initial action 
level) 

Total Nl.lllber of Sani,les 10 

Nl.lllber of less than detection 1 
I imit sarmles 

Sufficient Nl.lllber of Sa~les yes 
for Statistical Analvsis? 

Mean DL = 0 ITICl/k!l 0.28 

DL = DL/2 mg/kg 0.29 

DL = DL mg/kg 0.30 

Standard OL = 0 rn<1tka 0.13 

deviation OL = DL/2 mg/kg 0. 10 

DL = DL mg/kg 0.09 

Coefficient OL = 0 0.46 

of OL = OL/2 0.34 

Variation OL = DL 0.30 

Method Precision, Concrete Core 59.6 
Duplicate Sarmles. as RPO 

Method Precision, Concrete Chip 22.2 
Duplicate Sarmles as RPO 

Method Accuracy" -

Mininun OL = 0 mg/kg 0.00 

Value OL = OL/2 mg/kg 0.10 

OL = OL mg/kg 0.20 

Maxinun Value rn<1/ka 0.50 

Median Value mg/kg 0.30 

COMPARISON VALUES 

Cleanup Performance mg/kg 1.8 
Standard 

= Relative percent difference 
= Mininun detectable activity 
= Detection limit 

0.8 

1.0 

10 

9 

no 

-
-

-

-

-

-

-

-

-

-
-

-
-

40 

RPO 
MOA 
DL 
mg/kg 
µg/g 

= milligrams per kilogram (parts per million) 
= micrograms per gram (parts per million) 
= No appropriate value or not applicable. 

•see text, Section 7.4, for details. 

T7-l 

-

-

-

-
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Chromiun 

0.6 

2.0 

10 

1 

yes 

24.3 

24.7 

25.2 

12.4 

11 .4 

10.6 

0.51 

0.46 

0.42 

23.7 

67.6 

-

0.00 

4.6 

9. 1 

43.9 

24.8 

100 

t t men 
Lead Nickel 

0.4 2.4 

0.6 8.0 

10 10 

0 0 

yes yes 

- -

- -

7.9 17.9 

- -

- -

23.3 10.3 

- -

- -

1.6 0.58 

122.5 117 .6 

20.4 20.3 

-

- -
- -

,. 7 5.3 

41.6 43.2 

3. 1 15.5 

250 1,600 

Uraniun 

MOA = 
0.1 µg/g 

n/a 

10 

0 

yes 

-
-

2,711 

-

-

8,394 

-
-

3.1 

62.4 

3.3 

-

-
-
1. 158 

26.600 

13.2 

n/a 
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Tab l e 7- 2. 304 Concretion Fac i lity: 
I norqan,c D t St t . t . l T t a a a 1 S ,ca rea men 

Method Detection Limi t mg/kg 

Limit of Quantitation lllQ/kQ 

Total Nl.llber of Sarmles 

Nlilber of less than detection limit 
sarmles 

Sufficient Nlilber of Saq>les for 
Statistical Analvs i s? 

Mean DL = 0 lll<l/kg 

DL = DL/2 mg/kg 

DL = DL mg/kg 

Standard deviation DL = 0 mg/leg 

DL = DL/2 mg/leg 

DL = DL mg/leg 

Coeffic ient of DL = 0 

Var iation DL = DL/2 

DL = DL 

Method Precision, 0 to 152mm soil 
sarmling interval. as RPO 

Method Prec ision, 152mm to 457mm so i l 
sarmling interval as RPO 

Method Precision, 457mm to 610mm soi l 
sarml ing interval as RPO 

Method Accuracy• 

Mi nirrun Value DL = 0 mo/lcQ 

DL = DL/2 mg/leg 

DL = DL mg/kg 

Maxirrun Value mg/leg 

Med'i an Value mo/lcQ 

COMPARISON VALUES 

Cleanup Performance mg/leg 
Standard 

= Relative percent difference 
= Minirrun detectable activity 
= Detection limit 

Beryll iun I 
0.2 

1.0 

26 

4 

yes 

0.29 

0.31 

0.33 

0.18 

0. 15 

0.13 

0.61 

0.48 

0.39 

3 . 8 

0.0 

8.0 

-

0 

0. 11 

0.21 

0.91 

0.33 

1.8 

RPO 
HOA 
DL 
µg/gm 
mg/leg 

= micrograms per gram (parts per million) 
= milligrams per kil ogram (parts per mi ll ion) 
= No appropriate value or not applicable. 

•see text, Section 7.4, for deta i ls. 

T7-2 

Ca(]'T1 iun Chromiun 

0.8 0.6 

1. 0 2.0 

26 26 

19 0 

no yes 

- -
- -

- 10 . 0 

- -
- -

- 2.5 

- -
- -

- 0.24 

- 8.8 

- 5.4 

- 2.4 

- -
- -

- -

- 7.3 

- 19.8 

- 9.6 

40 100 
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Soil 
t 

Lead 

0.4 

0.6 

26 

0 

yes 

-
-
43.8 

-

-

168 

-
-

3.84 

2.4 

20.6 

14. 1 

-
-

-

2.7 

863 

6.8 

250 

Nickel 

2.4 

8.0 

26 

0 

yes 

-
-
20.0 

-

-
18.4 

-
-

0.92 

17.8 

7.7 

7.6 

-
-

-

9. 1 

89.5 

13.9 

1,600 

Uran i un 

HOA = 
0.1 

µg/g 

n/a 

26 

0 

yes 

-
-
21.0 

-
-
51. 1 

-
-

2.4 

37.6 

l5 .8 

21.0 

-

-

-
0.0187 

256 

5 . 7 

n/a 
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8 .0 DATA EVALUATION 

The 304 Concretion Facility Closure Plan (DOE-RL 1995a) req uires an 
evaluation of the analytical data to determine if the constituents of concern 
are above action levels. If any of the constituents of concern are above the 
action levels, then the evaluation will determine the actions required. If 
needed, this further evaluation would consider (1) the type and extent to 
which the_ action levels are exceeded and (2) an assessment of health-based 
risk. 

8.1 EVALUATION GENERAL INFORMATION 

The 304 Concretion Facility is divided into the following four components 
for the data evaluation: 

• The concrete floor (including the sump and trench) 

• The external storage pad (concrete and asphalt, including the 
asphalt overlays) 

• The metal bui_lding interior 

• The soil . 

These four components are evaluated separately for closure . However, because 
of the limited amounts of data, the statistical grouping may be different in 
order to provide a useful statistical analysis. 

8.1.1 Initial Action Levels 

The data evaluation uses the following initial action levels for each 
type of media: 

• Soil 
• Concrete 
• Asphalt 

Sitewide soil background 
Limit of quantitation 
Limit of quantitation. 

The sitewide soil background values are presented on Table 4-1. The limits of 
quantitation are constituent and analytical method specific and are presented 
as part of the data on Tables 5-2 through 5-12. 

The closure plan requires the use of the limit of quantitation as the 
initial action level for the wipe samples. It is not possible for wipe 
sampling data to generate meaningful numerical values for the concentrations 
of the constituents of concern . Wipe samples can only detect the presence or 
absence of a constituent . The data for the metal building interior are in 
micrograms per wipe (µg/wipe). It is not possible to compare these data to 
the limit of quantitation values since these are in milligrams per kilogram 
(mg/kg). Instead, each constituent is evaluated using the estimate outlined 
in Section 4.1.3 and Appendix D. 
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1 8.2 EVALUATION OF THE CONCRETE FLOOR 
2 
3 The inorganic analytical data for the building floor are presented on 
4 Table 5-2 . The organic analytical data for the building floor are presented 
5 on Table 5-9. The statistical analysis of the random concrete inorganic 
6 sampling data is presented on Table 7-1. There is no statistical analysis of 
7 the organic data since the data are either reported as being below-detection-
8 limit values or are laboratory estimates below the LOQ. 
9 

10 
11 8.2.1 Inorganics 
12 
13 For the concrete floor, the data on Table 5-2 show that the 
14 concentrations of beryllium and cadmium are below the LOQ initial action 
15 level. For beryllium, this is confirmed by the statistical analysis on 
16 Table 7-1. Both the mean and maximum values for beryllium are below the LOQ 
17 initial action level . A statistical analysis for the cadmium is not possible 
18 since 9 out of 10 values are reported as being below the detection limit. 
19 No additional evaluation is required for these two constituents. 
20 
21 The data on Table 5-2 show that the concentrations of the chromium, lead, 
22 and nickel are above the LOQ initial action level. From Table 7-1, the mean 
23 values for these constituents are also above the LOQ initial action levels. 
24 A comparison of the mean and maximum values to the cleanup performance 
25 standard shows that the concentrations of chromium , lead , and nickel are well 
26 below their respective cleanup performance standard . Since the cleanup 
27 performance standard is not exceeded, there are insufficient concentrations of 
28 chromium, lead, or nickel present to be a threat to human health or the 
29 environment . · 
30 
31 The uranium data on Table 5-2 are provided for information purposes. 
32 Uranium is not regulated by WAC 173-303 and does not have a WAC 173-340 
33 cleanup level. As expected, the uranium values vary depending on the degree 
34 of known radiological contamination on the floor of the 304 Building. 
35 
36 
37 8.2.2 Organics 
38 
39 The organics data are presented on Table 5-9. For trichloroethene, 
40 tetrachloroethene, 1, 1,1-trichloroethane, 1,1-dichloroethene, and the combined 
41 cis-1,2-dichloroethene and trans-1,2-dichloroethene, the data can be 
42 summarized as follows: the data are reported as below-detection-limit values. 
43 These below-detection-limit values are above the LOQ initial action levels. 
44 However, the below-detection-limit values are well below the cleanup 
45 performance standard. Since the data are reported as below-detection-limit 
46 values, it can be concluded that these organics are not present in the 
47 exterior storage pad. 
48 
49 For methyl ethyl ketone, 1 value is an estimated value below the LOQ 
50 initial action level and 5 values are below-detection-limit values. These 
51 below-detection- limit values are above the LOQ initial action level. However, 
52 the below-detection-limit values are well below the cleanup performance 
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1 standard. It can be concluded that methyl ethyl ketone is not present in the 
2 exterior storage pad. 
3 
4 The data did not show any ethyl acetate present as a TIC in any of the 
5 analyses . In conjunction with the absence of any other organics, it can be 
6 concluded that there is no ethyl acetate present in the concrete floor. 
7 
8 
9 8.2.3 Conclusion: Concrete Floor 

10 
11 Based on the information presented above, the inorganic constituents of 
12 concern in the concrete floor are below the cleanup performance standard and 
13 no organics constituents of concern are present. 
14 
15 
16 8.3 EVALUATION OF THE EXTERNAL STORAGE PAD 
17 
18 The inorganic analytical data for the exterior storage pad are presented 
19 on Table 5-3. Only one concrete organic analytical sample, B0D2K9, was 
20 collected . The data from B0D2K9 are presented on Table 5-9. The samples from 
21 the external storage pad consisted of 1 concrete core organics sample, 
22 1 concrete core inorganic sample, 4 asphalt core {inorganic) samples, and 
23 1 duplicate asphalt core sample. No statistical analysis was conducted 
24 because of an insufficient number of either organic or inorganic samples. 
25 
26 
27 8.3.1 Inorganics 
28 
29 For the external storage pad, the data on Table 5-3 show that the 
30 concentrations of the beryllium and cadmium are below the LOQ initial action 
31 level. No additional evaluation is required for these two constituents. 
32 
33 The data on Table 5-3 show that the concentration of the chromium, lead, 
34 and nickel are above the LOQ initial action level. A comparison of the 
35 maximum values to the cleanup performance standard shows that the 
36 concentrations of chromium, lead, and nickel are well below the standard. 
37 Since the cleanup performance standard is not exceeded, there are insufficient 
38 concentrations of chromium, lead, or nickel present to be a threat to human 
39 health or the environment. 
40 
41 The uranium data on Tables 5-3 and 5-9 have been provided for information 
42 purposes. Uranium is not regulated by WAC 173-303 and does not have a 
43 WAC 173-340 cleanup level. , 
44 
45 
46 8.3.2 Organics 
47 
48 The organic data are presented on Table 5-9. For trichloroethene, 
49 tetrachloroethene, 1,1,1-trichloroethane, 1,1-dichloroethene, and the combined 
50 cis-1,2-dichloroethene and trans-1,2-dichloroethene, the data can be 
51 summarized as follows: the data are reported as below-detection-limit values. 
52 These below-detection-limit values are above the LOQ initial action levels. 
53 However, the below-detection-limit values are well below the cleanup 
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1 performance standard. Since the data are reported as below-detection-limit 
2 values, it can be concluded that these organics are not present in the 
3 exterior storage pad. 
4 
5 For methyl ethyl ketone, the one value is an estimated concentration 
6 below the LOQ initial action level. No further evaluation is required. It 
7 can be concluded that methyl ethyl ketone is not present in the exterior 
8 storage pad. 
9 

10 The data did not show any ethyl acetate present as a TIC in the analyses 
11 of the concrete core sample. In conjunction with the absence of any other 
12 organics, it can be concluded that there is no ethyl acetate present in the 
13 concrete floor. 
14 
15 
16 8.3.3 Conclusion: Exterior Storage Pads 
17 
18 Based on the information presented above, the inorganic constituents of 
19 concern in the exterior storage pad are below the cleanup performance standard 
20 and no organics constituents of concern are present. 
21 
22 
23 8.4 EVALUATION OF THE METAL BUILDING INTERIOR 
24 
25 The analytical data for the metal building interior surfaces wipe 
26 sampling data are presented on Table 5-4. Note that for wipe sampling data, 
27 it is not possible to generate meaningful numerical values for the 
28 concentrations of the constituents of concern. Wipe samples can only detect 
29 the presence or absence of a constituent. The data for the metal building 
30 interior are in µg/wipe. It is not possible to compare these data to the 
31 limit of quantitation values since these are in mg/kg. Nor could a meaningful 
32 statistical analysis of the data be performed. 
33 
34 The cleanup performance standard for the metal building interior surfaces 
35 is an estimated concentration based on the information presented in 
36 Section 4.1.3 and Appendix 0. Table 8-1 presents the estimated concentration 
37 information. Note that this information is not the actual concentrations of 
38 the constituents of concern. The actual concentrations are believed to be 
39 less than these values, but it is not possible to quantify the actual 
40 concentrations. 
41 
42 
43 8.4.1 Inorganics by Concentration Estimate 
44 
45 The wipe sampling concentration estimates are presented on Table 8-1. 
46 The constituents of concern are treated individually because of the need to 
47 compare each constituent to the estimated concentration. The cadmium, lead, 
48 nickel, and uranium use estimates for both an average and a maximum 
49 concentration from all eleven data points. 
50 
51 Beryllium has only two values out of eleven reported as above-detection-
52 limit values. The higher of the two values is used in the Appendix D 
53 calculation. Table 8-1 assumes that all the beryllium present is concentrated 
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1 on a section of wall weighing 5 kilograms. The estimated concentration per 
2 Table 8-1 is less than the beryllium cleanup performance standard . If the 
3 estimated concentration on a 5-kilogram section of wall is below the cleanup 
4 performance standard, then the actua l concentration of beryllium on all metal 
5 building inter i or surfaces must be below the cleanup performance standard. 
6 
7 The cadmium data were used to estimate an average and a maximum 
8 concentration. Table 8-1 assumes that all the cadmium present is concentrated 
9 on a section of wall weighing 5 kilograms. The estimated concentration per 

10 Table 8-1 is less than the cadmium cleanup performance standard. If the 
11 estimated concentration on a 5-kilogram section of wall is below the cleanup 
12 performance standard, then the actual concentration of cadmium on all metal 
13 building interior surfaces must be below the cleanup performance standard . 
14 
15 The chromium values are below the detection limit on all eleven samples . 
16 By analogy, the concentration of chromium on all the metal building interior 
17 surfaces must be below the cleanup performance standard . 
18 
19 The lead data were used to estimate both an average and a maximum 
20 concentration. Table 8- 1 assumes all the lead present is concentrated on a 
21 section of wall weighing 5 kilograms. The estimated concentration per 
22 Table 8-1 is less than the lead cleanup performance standard. If the 
23 estimated concentration on a 5-kilogram section of wall is below the cleanup 
24 performance standard, then the actual concentration of lead on all metal 
25 building interior surfaces must be below the cleanup performance standard. 
26 
27 The nickel data were used to estimate both an average and a maximum 
28 concentration. Table 8-1 assumes all the nickel present is concentrated on a 
29 section of wall weighing 5 kilograms. The estimated concentration per 
30 Table 8- 1 is less than the cadmium cleanup performance standard. If the 
31 estimated concentration on a 5-kilogram section of wall is below the cleanup 
32 performance standard, then the actual concentration of lead on all metal 
33 building interior surfaces must be below the cleanup performance standard . 
34 
35 The uranium data on Table 5-4 have been provided for information 
36 purposes. Uranium is not regulated by WAC 173-303 and does not have a 
37 WAC 173-340 cleanup level. 
38 
39 
40 8.4.2 Evaluation of the Confirmatory Wipe Samples 
41 
42 One confirmatory wipe sample was collected and analyzed. The purpose of 
43 this sample was to determine if wipe samples are effective. This sample was 
44 taken only once during the sampling of the 304 Concretion Facility. The 
45 confirmatory sample B00278 was collected from the same 100-square-centimeter 
46 area as wipe sample B00277 . 
47 
48 The analytical data for the confirmatory sample 800278 and the original 
49 wipe sample 80D277 can be compared on Table 5-4. The beryllium values are 
50 reported as below-detection-limit for both samples. The cadmium value on the 
51 confirmatory sample is almost twice as high as the original sample. While for 
52 chromium , the original sample has a value higher than the confirmatory sample. 
53 The lead and nickel value are about the same for both samples. And the 
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1 uranium value for the confirmatory sample is more than three times higher than 
2 the original sample. These data are best described as inconsistent. 
3 The expected result is for the conf~rmatory sample to have uniformly lower 
4 values than the original sample. This did not occur. · 
5 
6 
7 8.4.3 Evaluation of the Duplicate Wipe Sample 
8 
9 One duplicate wipe sample was collected during sampling. The duplicate 

10 sample B0D285 was collected from a 100-square-centimeter area adjacent to the 
11 100-square-centimeter area that was used to collect the original 
12 sample B0D284. 
13 
14 The data from the duplicate sample B0D285 are consistent when compared 
15 with the data from the original sample B0D284. The beryllium and nickel 
16 values show the greatest degree of variation. The degree of variation for 
17 both is large enough for the evaluation to be subjective. The cadmium, 
18 chromium, and lead values are all consistent between the two samples. 
19 The uranium values show the greatest variation, with the original B0D284 value 
20 being three times as large as the duplicate B0D285. 
21 
22 These data suggest that the wipe samples are consistent from area to 
23 area. Also, these data suggest that the placement of the sampling template 
24 (used to define the 100-square-centimeter sampling area) does not affect the 
25 sample results. 
26 
27 
28 8.4.4 Comparison of the Metal Building Interior 
29 Surfaces with the Concrete 
30 
31 Since the metal building interior surfaces do not have a well-defined 
32 cleanup performance standard, a comparison to the concrete floor can be 
33 useful. During normal industrial operations, a floor generally has a greater 
34 exposure to potential dangerous waste contamination than a wall. The concrete 
35 also would be expected to retain more dangerous waste because it is a porous 
36 material. However, the evaluation in Section 8.2 concluded that the concrete 
37 meet the appropriate cleanup performance standard. This was also true for the 
38 sump and trench, even though neither could be damp-wipe decontaminated. 
39 
40 By analogy, the metal building interior surfaces (walls and girder) 
41 should be cleaner than the concrete floor. The damp-wipe decontamination 
42 should have been more effective on the walls and girder than on the floor. 
43 The metal interior surfaces will not absorb material like the porous concrete. 
44 Therefore, the metal interior surfaces should have lower concentrations of the 
45 constituents of concern than the concrete floor. This conclusion is supported 
46 by the fact that the sump and trench, despite not being damp-wipe 
47 decontaminated, meet the appropriate cleanup standard. 
48 
49 Additional support comes from the areas of radiological contamination in 
50 the 304 Concretion Facility. The areas with the greatest radiological 
51 contamination are the sump and the trench. The floor has the next greatest 
52 radiological contamination, with considerable variation from location to 
53 location. The walls have less radiological contamination than the floors. 
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1 By analogy , the metal building interior surfaces should have lower 
2 concentrations of the constituents of concern than the concrete floor. 
3 
4 While not conclusive , this argument does suggest that the metal build i ng 
5 interior surfaces are not coated with sufficient quantities of the 
6 constituents of concern to require further action . 
7 
8 
9 8.4.5 Conclusion: Metal Building Interior 

10 
11 Wipe samples have nonquantitative units in µg/wipe. The wipe sample data 
12 cannot be expressed as a concentration. Nor can the wipe sample data be 
13 compared with the rest of the sampling. The confirmatory sample raises doubts 
14 about the general effectiveness of the wipe sample for the characterization of 
15 metal surfaces. All of these factors reduce the usefulness of wipe sampling . 
16 
17 However, based on the estimated concentration evaluation and the 
18 comparison with the floor presented above , it can be concluded that the 
19 inorganic constituents of concern on the metal building interior surfaces are 
20 not present in sufficient quantities to be a threat to human health and the 
21 environment. The presence of these constituents should not prevent clean 
22 closure of the 304 Concretion Facility. 
23 
24 
25 8. 5 EVALUATION OF THE SOIL 
26 
27 The inorganic analytical data for the soil at each sampling interval are 
28 presented on Tables 5-5 through 5-7. The organic analytical data for the 
29 building floor are presented on Tables 5- 10 through 5-12. The statistical 
30 analysis of the random concrete inorganic sampling data is presented on 
31 Table 7-2. There is no statistical analysis of the organic data since all 
32 values are reported as below-detection-limit values. 
33 
34 
35 8.5.1 Inorganics 
36 
37 The beryllium data on Tables 5-5 through 5-7 show that the concentration 
38 of beryllium is below the sitewide soil background initial action level. This 
39 is confirmed by the statistical analysis on Table 7-2. Both the mean and 
40 maximum values for beryllium are below the sitewide soil background initial 
41 action level. No additional evaluation is required. 
42 
43 The cadmium data on Tables 5-5 through 5-7 have only 8 values out of 26 
44 that are reported as above-detection-limit values. Of these 8 values, 7 are 
45 above the sitewide soil background initial action level. However, these 
46 7 values are all well below the cleanup performance standard. An examination 
47 of the data shows an area of localized contamination under the concrete pads 
48 at the north end of the 304 Building. This area is discussed further in 
49 Section 8.5 . 1.1. For the remain i ng balance of the unit , the cadmium in the 
50 soil is below the cleanup performance standard . 
51 
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1 The chromium data on Tables 5-5 through 5-7 show that the concentration 
2 of chromium is below the sitewide soil background initial action level . This 
3 is confirmed by the statistical analys i s on Table 7-2. Both the mean and 
4 maximum values for chromium are below the sitewide soil background initial 
5 action level. No additional evaluation is required. 
6 
7 The lead data on Tables 5-5 through 5-7 show 4 values of the 26 that are 
8 above the sitewide soil background initial action level . Of these 4 values, 
9 all but one are below the cleanup performance standard. An examination of 

10 these data show an area of localized contamination under the concrete pads at 
11 the north end of the 304 Building (at the pad-pad and pad-building sampling 
12 locations). This is evaluated in Section 8.5.1.1. The one lead sample (from 
13 the trench sampling location) that is above the cleanup performance standard 
14 is evaluated in Section 8.5.1.2. For the remaining balance of the unit, the 
15 lead levels are below the cleanup performance standard. 
16 
17 The nickel data on Tables 5-5 through 5-7 show 4 values out of 26 that 
18 are above the sitewide soil background initial action level. However, all of 
19 these nickel values are below the cleanup performance standard. 
20 An examination of the data shows an area of localized contamination under the 
21 concrete pads at the north end of the 304 Building. This area is discussed 
22 further in Section 8.5.1.1. For the balance of the unit, the nickel levels 
23 are below the cleanup performance standard. 
24 
25 The uranium data on Tables 5-5 through 5- 7 are provided for information 
26 purposes . Uranium is not regulated by WAC 173-303 and does not have a 
27 WAC 173-340 cleanup level. The observed values correlate with the areas of 
28 known contamination and the area where uranium chips would collect when the 
29 building was washed out. 
30 
31 8.5.1.1 Area of Localized Contamination. Examination of the inorganic soil 
32 data shows an area of localized contamination under the exterior concrete 
33 storage pads on the north end of the 304 Building. There are elevated values 
34 for cadmium, lead, and nickel. Also, there is a single high value for 
35 beryllium. 
36 
37 This contamination was detected at the authoritative sample locations at 
38 the pad-pad expansion joint and at the building-pad expansion joint. These 
39 two sample locations are adjacent. All constituents have the highest 
40 concentrations at the 0- to 152-millimeter (6-inch) sample interval with the 
41 concentration decreasing with depth. These constituents (lead, cadmium, and 
42 nickel) are consistent with the past operations at the 304 Building (hot-dip 
43 lead canning and nickel electroplating of uranium fuel). However, in this 
44 area of localized contamination, the concentration of these constituents of 
45 concern (beryllium, cadmium, lead, and nickel) are below the cleanup 
46 performance standards . 
47 
48 8.5.1.2 Anomalous Lead Value . Of 29 soil samples (26 samples plus 
49 3 duplicates) analyzed for lead, 28 were less than the lead cleanup 
50 performance standard . One sample , BOD2KO , exceeded the lead cleanup 
51 performance standard. 
52 
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Sample BOD2KO is an authoritative sample collected from the trench 
(Figure 3- 7) at the 152-millimeter (6-inch) to 457-millimeter (18-inch) sample 
interval . Sample BOD2KO had a lead . value of 863 mg/kg . This value is 
considered to be an anomaly because it i s not consistent with the other 
samples from this end of the 304 Concret i on Facility. On the southern half of 
the 304 Concretion Facility, all but one of the samples were below the 
sitewide soil background level of 14.9 mg/kg. The highest value from the 
southern half of the unit was 20.4 mg/kg (Sample BOD2FO) . 

The anomalous lead value is unrelated to the area of localized 
contamination at the north end of the unit. The trench sample location and 
the pad-building expansion joint are over 9 meters (30 feet) apart. The drain 
sample location is between the two locations (see Figure 3-7). All the data 
for the constituents of concern at the drain sample location were below the 
sitewide soil background values. 

When requested to confirm that the anomalous lead value for BOD2KO was a 
correct value, Lockhead Analytical Services reported a discrepancy in the 
data. The laboratory's verbal report was that the BOD2KO data from the 
SW-846 Method 7421 analysis was 'high'. However, a less accurate lead value 
also is generated as part of the SW-846 Method 6010 analysis. The offsite 
laboratory verbally reported that this value was ' low.' The verbal report did• 
not include any numerical values . 

A reanalysis of Sample BOD2KO then was conducted using Method 7241 . 
Documentation on the reanalysis, including quality control information, is 
attached as Appendix E. The reanalysis result was a lead concentration of 
6.6 mg/kg. The reanalysis value is much lower than the original value. 
The reanalysis is consistent with the data from the surrounding samples. 

The 
Ecology. 
process. 
tables or 

reanalysis data are not part of the official data submittal to 
Nor has the reanalysis data gone through a full data validation 
For these reasons, the reanalysis data are not included on the 
as part of the statistical analysis. 

The data are not complete for the trench authoritative sampling location . 
Because of rocks in the soil at the trench sample location, it was not 
possible to collect a soil sample at the 457-millimeter (18-inch) to 
610-millimeter (24-inch) sample interval. No data are available for the soil 
below Sample BOD2KO. This was the only location at the 304 Concretion 
Facility where a soil sample could not be collected . 

The following information can be drawn from the data: 

• In the trench sample location, the anomalous lead value of 863 mg/kg 
was only in Sample BOD2KO 

• When reanalyzed , the lead value for Sample BOD2KO was 6 .6 mg/kg 

• The sample (B002J9) directly above BOD2KO had a much lower lead 
value of 7.5 mg/kg 
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• In the sample locations adjacent to the trench , all the lead values 
are below, or close to, the lead sitewide soil background value 

• No other analytes (either constituents of concern or other analytes 
from the standard analytical methods) show elevated values in either 
the trench sample location or in the adjacent sample locations 

• The anomalous lead value is separated from the other area of 
localized contamination. The soil sample data from the drain sample 
location (located between the trench sample location and the 
localized contamination) are all below the sitewide soil background 
values. 

An examination of the data on Tables 5-5 through 5-7 and the statistical 
analysis of the data on Table 7-2 does not show any clear patterns or trends. 
However, the information presented is sufficient to suggest that a 'hot spot' 
is not present. A potential source of the anomalous lead value is a lead 
pellet or nugget from the hot lead dipping operations in the 1950's. 

There are two concerns on the anomalous lead values relative to meeting 
the WAC 173-303-610 clean closure requirements: 

• The anomalous lead value of 863 mg/kg considerably exceeds the lead 
cleanup performance standard of 250 mg/kg 

• The anomalous lead value of 863 mg/kg exceeds the MTCA limit of 
3 times the MTCA clean-up standard (3 x 250 mg/kg or 750 mg/kg). 

The lead at the 304 Concretion Facility originated from past production 
operations. The lead is not associated with any of the waste treatment or 
storage operations regulated by WAC 173-303. The lead, therefore, is not 
critical for the clean closure of the 304 Concretion Facility. This 
information may be used by the soil remediation effort for the 
300-FF-3 Operable Unit. 

8.5.1.3 Evaluation of the Lead Data. Based on the 
above, the lead data can be divided into 3 groups: 
value, the area of localized contamination, and the 
evaluations for each group are the following: 

information presented 
the anomalous high lead 
balance of the unit. The 

• There is an anomalous high lead value that exceeds the closure 
performance standard. The high lead value also exceeds the MTCA 
limit of 3 times the closure performance standard for outliers. 
The origin or source is not known. The available information 
suggests that a hot spot is not present. 

• The lead values in the area of localized contamination are below the 
lead cleanup performance standard value. This area of localized 
contamination would not prevent clean closure (per WAC 173-304-610) 
from occurring. 

• The lead values for the balance of the unit are well below the lead 
cleanup performance standard. 
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1 This evaluation concludes that , except fo r the anomalous high lead value , the 
2 lead at thi s unit meets the cleanup performance standards. 
3 
4 
5 8.5.2 Organi.cs 
6 
7 The organic data for the soils are presented on Tables 5-10 through 5- 12. 
8 For trichloroethene, tetrachloroethene, 1,1,1-trichloroethane, 
9 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, and 

10 methyl ethyl ketone, the data can be summarized as follows: the data are 
11 reported as the below-detection-limit values. These values are above the LOQ 
12 initial action levels. However, the below-detection-limit values are well 
13 below the cleanup performance standard. It can be concluded that these 
14 organics are not present in the soil. 
15 
16 The data did not show any ethyl acetate present as a TIC in the analyses. 
17 In conjunction with the absence of any other organics , it can be concluded 
18 that there is no ethyl acetate present in the soil . 
19 
20 
21 8.5.3 Conclusion: Soil 
22 
23 Based on the information presented above , there are no inorganic 
24 constituents of concern present in the soil above the cleanup performance 
25 standards. There is one anomalous lead sample value for the soil that exceeds 
26 the cleanup performance standard. The available data do not indicate that a 
27 'hot spot' is present. No organic constituents of concern are present in the 
28 soil . 
29 
30 
31 8.6 EQUIPMENT AND FIELD BLANK ANALYTICAL RESULTS 
32 
33 The analytical data for the wipe sampling equipment blanks are presented 
34 on Table 5-4. The analytical data for the concrete and soil sampling 
35 equipment blanks are presented on Table 5-8. For all equipment blanks, the 
36 values for beryllium, cadmium, chromium, lead, and nickel are below-detection-
37 limit values. However, very low levels of uranium were detected. When 
38 compared with the levels of radiological and uranium contamination known to be 
39 present in the 304 Concretion Facility , there would not be any adverse affects 
40 on the data. The two potential sources of the uranium in the blanks are 
41 insufficient cleaning of the equipment or laboratory contamination. 
42 
43 The analytical data for the wipe sampling field blank are presented on 
44 Table 5-4. The analytical data for the concrete and soil sampling field 
45 blanks are presented on Table 5-8. For all field blanks , the values for 
46 beryllium, cadmium , chromium, lead , and nickel are below-detection- limit 
47 values . However , very low levels of uranium were detected. When compared 
48 with the levels of radiological and uranium contamination known to be present 
49 in the 304 Concretion Facility, there would not be any adverse affects on the 
50 data. The two potential sources of the uranium in the blanks are insufficient 
51 cleaning of the equipment or laboratory contamination . 
52 
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1 The data from the equipment and field blanks indicate that there is 
2 nothing that would adversely affect the 304 Concretion Facility sampling data 
3 or any conclusions drawn from that data . 
4 
5 
6 8.7 SUMMARY 
7 
8 Based on the evaluation of the analytical data, the following can be 
9 concluded for the structures (interior building floor, exterior storage pads, 

10 and metal building interior surfaces) associated with the 304 Concretion 
11 Facility: 
12 
13 • The concentrations of the inorganic constituent of concern, when 
14 present, are well below the cleanup performance standards 
15 
16 • None of the organic constituents of concern are present. 
17 
18 Based on the evaluation of the analytical data, the following can be 
19 concluded for the soil associated with the 304 Concretion Facility: 
20 
21 • The concentrations of the inorganic constituent of concern are well 
22 below the cleanup performance standards 
23 
24 • There is one anomalous high lead value that is above the cleanup 
25 performance standard 
26 
27 • None of the organic constituents of concern are present. 

8-12 
950818.1530 



1 
2 

,0 
V1 3 0 
00 
~ 

--..I 

~ 
4 

~ 5 V1 
~ 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

~ 16 CX) 

I 17 ...... 
18 
19 
20 
21 
22 
23 

Table 8-1. Estimated Concentrations Based on the Wipe Sampling Data. 
Beryllium 

WSC = MTCA case mean ug/wipe n/a 
Estimated mg/kg n/a 
concentration on a 
5 kilogram piece of wall 
WSC = Maximum value ug/wipe 0.11 
Estimated mg/kg 0.35 
concentration on a 
5 kilogram piece of wall 
Cleanup Performance mg/kg 1.8 
Standard 
µg/wipe = micrograms per wipe sample 
mg/kg = milligrams per kilogram 
WSC = Wipe sampling case 
DL = Detection limits 
n/a = not applicable 

Cadmium Chromium 

0.45 LDL 
1.44 LDL 

0.75 LDL 
2.51 LDL 

40 100 

LDL = All chromium values were less than the detection limit. 

Lead Nickel 

16.4 5.48 

52.64 17.59 

30.4 52.1 
97.58 167.24 

250 1,600 

Uranium 

22.6 
72.55 

65.8 
211. 22 

n/a 

These values do not represent the actual concentrations of the constituents of concern on the interior 
metal surfaces. See Section 8.2, Section 4.1.3, and Appendix D for more information on the use of 
this table. 
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1 9.0 CONCLUSIONS 
2 
3 
4 The basic requirement for the clean closure of the 304 Concretion 
5 Facility is to have all the constituents of concern below the cleanup 
6 performance standards (Tables 4-1 and 4-2). 
7 
8 The analytical data show that this requirement has been met for the 
9 building floor and exterior storage pads associated with the 304 Concretion 

10 Facility. Any inorganic constituents of concern present are below the cleanup 
11 performance . standards. No organic constituents of concern are present in 
12 these structures. 
13 
14 The metal building interior surfaces do not have a quantifiable 
15 performance standard. However, it is possible to evaluate the metal building 
16 interior surfaces using concentration estimate calculations and analogies to 
17 other structures in the 304 Concretion Facility. These evaluations suggest 
18 that the concentrations of the constituents of concern on the metal building 
19 interior surfaces are low enough that no further actions are required. 
20 The presence of these constituents should not prevent clean closure of the 
21 304 Concretion Facility. 
22 
23 The analytical data suggest that the clean closure requirement has been 
24 met for the soil at the 304 Concretion Facility. No organic constituents of 
25 concern are present in the soil. For the soil as a whole, the inorganic 
26 constituents of concern present are below the action levels. The one 
27 exception is a single anomalous lead value that exceeds the cleanup 
28 performance standard. 
29 
30 Despite the presence of the single anomalous lead value, the soil at the 
31 304 Concretion Facility can be clean closed for the following reasons: 
32 
33 1 . . The data suggest a single anomalous value instead of a hot 
34 spot or other localized area of contamination. 
35 The anomalous value does not appear to be characteristic 
36 of the 304 Concretion Facility. 
37 
38 2. The soil at the 304 Concretion Facility is part of the 
39 soil of the much larger 300-FF-2 Operable Unit. 
40 Remediation for operable unit will address the soil 
41 contamination. This has been the rationale for not 
42 including any soil cleanup (other than imminent hazard) in 
43 the 304 Concretion Facility Closure Plan. If there is an 
44 undetected lead hot spot, the soil remediation for the 
45 operable unit would address it. 
46 
47 3. Any lead from the 304 Facility is not regulated by 
48 WAC 173-304 because it is associated with operations 
49 conducted before RCRA or WAC 173-304 came into effect . 
50 The information is most relevant for the soil remediation 
51 under CERCLA . 
52 
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1 The conclusions that can be drawn from the 304 Concretion Facil i ty 
2 Analytical data are that: (1) the inorganic constituents of concern present 
3 are below the cleanup performance standards , (2) the organic constituents of 
4 concern are not present, and (3) the data contained one anomalous lead va l ue . 
5 Therefore, 304 Concretion Facility (both structures and soil) can be clean 
6 closed per WAC 173- 304-610. 
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APPENDIX A 1 
2 
3 
4 

MODEL TOXICS CONTROL ACT* CLEANUP STANDARDS FOR 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

. 29 
30 
31 
32 
33 
34 
35 
36 

Compound 

letrachloroethene 
(perchloroethene) 

1,1,1-Trichloroethane 

Trichloroethene 

Methyl Ethyl Ketone 

Ethyl Acetate 

1,1-Dichloroethene 

trans-
1,2-Dichlorethene 

cis-
1,2-Dichloroethene 

Beryllium 

Cadmium 

Chromium 

Lead 

Nickel 

950811. 1437 

SPECIFIC ANALYTES. 

RfD8 
Clean~ 
level 
(mg/kg) 

0.01 800 

0.09e 7200 

0.006c 480 

0.61 48000 

0.91 72000 

0.009 720 

0.02 1600 

0.01 800 

0.005 400 

0.001 40 

NA 100d 

NA 250d 

0.02 1600 

APP A-1 

(2 sheets) 

CPF8 
Clean~ 
level 
(mg/kg) 

0. 052c 19 

NA NA 

O.Olle 91 

NA NA 

NA NA 

0.6 1. 7 

NA NA 

NA NA 

4.3 0.23 

NA NA 

NA NA 

NA NA 

NA NA 

Carcinogenic 
class8 

NA 

D 

B2 

D 

NA 

C 

NA 

NA 

B2 

Bl 

NA 

B2 

NA 
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NA= not available. 

* WAC 173-340, 1992. 

a Except where noted, information is taken from the Integrated Risk Information System (IRIS) database, 

b 

U.S. Envirorvnental Protection Agency, Wash ington, D.C. 1994. 
RfD = Reference dose 
CPF = Carcinogenic potency factor (cancer slope factor) 
A= Hl.llli!n carcinogen. 
B = Probable hl.llli!n carcinogen: 

B1 indicates limited hl.llli!n evidence 
B2 indicates sufficient evidence in animals and inadequate or no evidence in hl.llli!ns. 

D = Not classifiable as to h1.i118n carcinogenicity. 

Model Toxics Control Act Method B Soil Cleanup Levels Calculations: 
for noncarcinogens: 

Soil Cleanup Level,mg/Kg, = 
RFD x ABW x UCF x HQ 

SIR X ABI X FOC 

for carcinogens: 

RISK x ABW x LIFE x UCF Soil Cleanup Level,mg/Kg, = 
CPF X SIR X ABI X DUR X FOC 

where: 

RfD = Reference dose (mg/kg/day) 
CPF = Carcinogenic potency factor (Cancer Slope Factor) (kg-day/mg) 
ABW = Average body weight (16 kg) +

6 UCF = Unit conversion factor (1.0 x 10 mg/kg) 
SIR= Soil ingestion rate (200 mg/day) 
AB1 = Gastrointestinal adsorption rate (1.0) 
FOC = Frequency of contact (1.0) 
HQ= Hazard quotient (1) _ 

RISK= Acceptable cancer risk (1.0 x 10 6) 
LIFE= Lifetime (75 years) 
DUR= Duration of exposure (6 years). 

c Values from the Superfund Technical Support Center, Envirorvnental Protection Agency, Environmental 
Criteria Assessment Office, Washington, D.C. 

d 
Cleanup Level is from Model Toxics Control Act Method A table. No data are available for calculation 
of MTCA Method B Level. 

e Federal Register, Volume 55, Nunber 145, July 1990, "Proposed Rules." 
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APPENDIX B 

MAXIMA AND 95/95 REFERENCE THRESHOLD YALUES FOR 
HANFORD SITE SOIL BACKGROUND 

Limit of 
Analyte detection 

Beryllium N/A 

Cadmium 0.24 

Chromium 1.1 

Lead N/A 

Nickel 2.4 

mg/kg= milligrams per kilogram. 
N/A = Not available. 
NC = Not calculated. 

Limit of 
quant i tat ion 

N/A 

0.79 

3 

N/A 

7.7 

95/95 Maximum 
threshold concentration 

(mg/kg) (mg/kg) 

1.8 10 

NC 11 

28.2 320 

14.9 74.1 

24.7 200 

Sample with maximum 
concentration# 

VOLCANIC ASH 

VOLCANIC ASH 

RINGGOLD FORMATION 

TOPSOIL 

RINGGOLD FORMATION 

*DOE·RL, 1994, Hanford Site Background: Part 1, Soil Background for Nonradioactive Analytes, 
DOE/RL-92 - 24, Rev. 2, U.S. Department of Energy, Richland Operations Office, Richland, ~ashington. 

The 95/95 thresholds values represent the upper 95% confidence interval of the 95th percentile of the 
distribution. Information on the statistics is provided in the source docunent. 

#=For further information refer to source docunent (DOE·RL 1994). 
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1 APPENDIX C 
2 
3 EQUATIONS USED IN .THE STATISTICAL ANALYSIS 
4 
5 
6 
7 Calculation of the Mean: 

x =mean 
xi=constituent concentration 
n =number of samples 

8 
9 Calculation of the Standard Deviation: 

10 

n 

n (1:xJ2 
~ 2 l=i 
L..., xi - ----
i=1 2 

s=~-------
n - 1 

s =standard deviation 
x i =cons ti tuen t concen tra ti on 
n =number of samples 

11 Calculation of the Coefficient of Variation: 

12 

CV=s/x 

CV=Coefficient of Variation 
s =standard deviation 
x =mean 

13 Calculation of the Relative Percent: 

14 
15 

950821. 1259 

RFD =Relative Percent Differance 
xorig=concentration of original sample 
xdup =concentration of duplicate sample 
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1 ESTIMATED CONCENTRATION FROM WIPE SAMPLING 
2 
3 
4 Estimated concentration (mg/kg) 
5 = Total amount of constituent/ nominal wall mass 
6 = (WSC *A* CFl * CF2) / AWS 
7 NWM 
8 
9 

10 wipe sample concentration in µg/wipe, from the data 
11 area wipe sample= 100 cm2/wipe (from sampling and analysis 

wsc = 
AWS = 

12 plan) 
13 nominal wall mass= 5 kg (11 pounds) NWM = 
14 dimensions of the NWM are not k2own 
15 conversion factor 1: 10,000 cm / 1 square meter (m2

> CFI = 
16 conversion factor 2: 1 mg/ 1000 µg CF2 = 
17 total area of the 304 Building walls A = 
18 2 * [3.6~ m * (14.33 m + 7.62 m)] 
19 160.67 m 

= 
= 

20 (304 Building internal dimensions: 14.33 meters (47 feet) 
21 long, 7.62 meters (25 feet) wide, 3.66 meters (12 feet) high 
22 
23 m = meters 
24 m2 = square meters 
25 cm2 = square centimeters 
26 kg = kilograms 
27 mg = mi 11 i grams 
28 µg = micrograms 
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Table D-1. Estimated Concentrations Based on the Wipe Sampling Data 
Beryllium 

WSC = MTCA case mean ug/wipe n/a 
Estimated mg/kg n/a 
concentration 
WSC = Maximum value ug/wipe 0.11 
Estimated mg/kg 0.35 
concentration 
Cleanup Performance mg/kg 1.8 
Standard 
µg/wipe 
mg/kg 
wsc 

= micrograms per wipe sample 
= milligrams per kilogram 
= Wipe sampling case 

DL = Detection limits 
n/a = not applicable 

Cadmium Chromium 

0.45 LDL 
1. 44 LDL 

1. 2 LDL 
3.85 LDL 

40 100 

LDL 
MTCA 

= All chromium values were less than the detection limit. 
= Model Toxics Control Act 

Lead Nickel 

16.4 5.48 
52.64 17.59 

30.4 52 .1 -
97.58 167.24 

250 1,600 

Uranium 

22.6 
72. 55 

65.8 
211.22 

n/a 

:c 
::c 
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1 SAMPLE BOD2KO LEAD REANALYSIS DOCUMENTATION 
2 
3 
4 The information in this appendix is extracted from the Lockheed 
5 Analytical Services revised submittal of Sample Data Group L3764, dated 
6 August 2, 1995. The attached documentation relates to the reanalysis of 
7 Sample BOD2KO. The appendix consists of the following pages from Sample Data 
8 Group L3764: 1-4, 69, 83, 88-97, 100, 103, 105, 113, 121, 130, 236, 307-319, 
9 and 339-341. 
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A. ICP .................... . ............................... .. ..... 333 
B. GFAA ......................................................... 336 
C. Mercury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 342 
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9513183 ,,, R ::,~D-EN-TI-301, Rev. 0 
Lockheed Enviroamemal Systems &: Technologies Co. 
Lockbeed '.~ytiQ! Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
Telephone 702-361-02:0 800-582-7605 Facsimile 702-361-8146 

LOCKHEED MARTI~ 

Mr. Karl Pool H4-23 
Westinghouse Hanford Company 
P.O. Box 1970 
Richland, WA 99352 

RE: Log-in No: 
Quotation No: 
SAF: 
Document File No: 
WHC Document Control No: 
SDG Number: 

August 2, 1995 

L3764 
Q400000 
94-402 
0204512 
151 
LK3764 

The attached data report contains the revised analytical results of soil samples that were 
submitted to Lockheed Analytical Services on 4 February 1995. The revised results include lead 
by GFAA which was rerun at the clients request on July 25, 1995. 

The temperature of the coolers upon receipt were 2°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the samples 
and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at (509) 
943-4423. 

• -9 .,. . - . . • • - .. . ... ..... - · 
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WHC-SD-EN-Tl-301, Rev. 0 

Lockheed Analytical Services Log-in No.: L3764 
Quotation No.: Q400000 

SAF: 94-402 
Document File No.: 0204512 

WHC Document Control No.: 151 
SDG No.: LK3764 

Page 1 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in this 
hard copy data package has been authorized by the Laboratory Manger or a designee, as verified 
by the following signature." 

cc: Client Services 
Document Control 

L--- -

APP E-6 

Sincerely, 

ft.~ J~ 1o~ 
Kathleen M. Hall 
Client Services Representative 

·-· :=.:==-=====~ 
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95 I 3:i83. 1 osq CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACK.~GE 

Lab Name: LOCKHEED ANALYTICAL_SVC_ Contract: HANFORD 

Lab Code: LOCK 

SOW No . : 3/90_ 

Case No.: 94-402 SAS No.: SDG No .. :LK3764 

CLIENT ID NO. 
BOD2G3 -----BOD2G4 BOD2GS ____ _ 

BOD2H0 ____ _ 
BOD2H0D -BOD2HOS ___ _ 

BOD2Hl -----BOD2H2 ____ _ 
BOD2J0 -BOD2Jl ____ _ 

-BOD2J2 -BOD2J3 ____ _ 

BOD2J4 -----BOD2JS -BOD2J9 ____ _ 

-BOD2KO -----

Lab Sample ID 
L3764-25 - --L3764-26 

-L3764-27 - --L3764-7 
-L3764-7D __ _ 
-L3764-7S--
-L3764-8_-_ -_ -_ 
-L3764-9 
=L3 764-5-1==== 

L3764-67 - --L3764-S2 - --L3764-68 - --L3764-S3 
-L3764-69 - --L3764-43 
-L3764-44 

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 
If yes - were raw data generated before 
application of background corrections? 

Comments: 

Yes/No YES 

Yes/No YES 

Yes/No NO 

FOURTEEN SOIL SAMPLES FOR TOTAL METALS ANALYSIS. SAMPLE BOD2H0 
(L3764-7) WAS-USED FOR MATRIX SPIKE AND DUPLIC.~TE. ------

==SAF_94-402_/_SDG_#=LK3764S._-___ -__ -________________ _ 
LAS BATCH 204WH2. ___________________________ _ 

, written by : IV•t'~o..J.~ Name: 

Date: _..;:;S...,/_-~ .... /_Cf_S ______ _ Title: 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data_ contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Reviewed by: Name: 

Date: Title: 
OS~ 
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CLP WHC-SD-EN-Tl-301, Rev. 0 

1 CLIENT ID NO. 
INORGANIC .~ALYSES DATA SHEET 

BOD2K0 
Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD __ 

Lab Code: LOCK Case No.: 94~402 

Matrix (soil/water): SOIL 

Level (low/med) : LOW 

88 . 1 

SAS No . : SDG No .: LK3 764 

Lab Sample ID: L3764-44 

Date Received: 02/04/95 

% Solids: 

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

I I I I 
I I I I 

CAS No . Analyte IConcentrationlC Q IM l 
I I I I I -----'-----'------- '- ___ ,_, lAluminum_l _____ 6910l _____ lP_i 7429-90-5 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

17440-47-3 
17440-48-4 
17440-50-8 
17439-89-6 
17439-92-1 
17439-95-4 
17439-96-5 
17439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

I ' I O 3 I I I 
1
Ant1.mony_

1 
_____ 1 . 

1
U _N __ 

1
P_

1 
• I I I I Arsen1.c_

1 
_____ 5.4

1 
____ 

1 
F_

1 
Barium __ i _____ 95 . 2l ____ lP_l 
Berylliumi _____ 0 . 29 B 1 ___ iP_i 
Cadmium_ 1 _____ 0.68 Ui ___ iP i 
Calcium ______ 5390 _l ___ lP=l 
Chromium _____ 9 . 8 _ l ___ l P _ l 

1 Cobalt 16.6 1 N* 1 p 1 _I __ I _I 

Copper 23. 6 1 1 p 1 -- ----- ___ , _, 
Iron 21100 * 1 p 1 __ , _, 
Lead _________ 6. 6 ___ F _ l 
Magnesiuml _____ 4520 ___ P_l 
Manganesel _____ 334 ___ P l 
Mercury_l _____ o.111u --- AV 1 

1Nickel 1 16.2 1 P 
--'----- I_ ---Potassium _____ 1180 1 _____ P 

Selenium _____ 0.68 u, ___ F 
Silver _____ 0.91 U ___ P 
Sodium-- ______ 480 B ___ P 
Thallium _____ 0.91 U --- F 1 
Vanadium- 36 .1 p- 1 _, 
Zinc 90.4 P 1 -: ----~ --------, -: ----- --------'- --- _, 

Color Before: BROWN Clarity Before: Texture: 

Color .~fter: YELLOW Clarity After: Artifacts: 

Comments: 

FORM I - IN 

APP E-8 
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9513383~1055 
CLP 

- WHC-SD-EN-TI-301, Rev. 0 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFIC.;TION 

Lab Name: LOCKHEED .r..NALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: 94-402 SAS No.: SDG No. : LK3764 

Initial Calibration Sourc~ NIST -----
Continuing Calibration Source: SPEX ____ _ 

Concentration Units: ug/L 

I I I 
I I I 

Initial Calibration Continuing Calibration 11 I 
Analyte True Found %R(l) True Found %R{l) Found %R(l) I I Mi 

Aluminum 1 1 
Antimony_----------- --- -----!----- --- -----!-------- --- -----' '---Arsenic 1 1 
Barium --- -----1 !---
Beryllium! --- -----1 1---
Cadmium I -----: I---
Calcium-11 -----1 1-------' , __ _ 
Chromium I I I 

1Cobalt -,----- ----- --- -----1 1---__ , I I __ _ 

Copper __ l I I __ _ 
Iron ___ ! i , _____ ! __ _ 
Lead_..,...-_i __ l0O.0 106.30 106.3 __ 100.01_103.00 103.0I 105.00 1105.0 
Magnesium I i !=-~----
Manganese i . I -----Mercury I I ____ _ 
Nickel -l I -----Potassium I ____ _ 
Selenium I 

1Silver__: -----
I Sodium __ 
!Thallium_ 

· I Vanadium_ 
IZinc 
I ---I ____ _ 

·· I ____ _ 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

I I I 1_1 
INR 
INR 
INR 
INR 
INR 
iNR 
INR 
iNR 
'NR 
NR 
NRI 
F I _, 
NR 
NR 
NR 
NR 
NR 

INR 
NR 
NR 
NR, 
NRI 
NRi 

I 

-I _, 

ILMO3.0 
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CL.? WHL ~ ::,LJ-'tN- 1 !-JU!, Kev. U 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: LOCKHEED ANALYTICAL_SVC_ Contract: HANFORD 

Lab Code: LOCK Case No.: 94-402 SAS No.: SDG No. : LK3 764 

Initial Calibration Source: NIST -----
Continuing Calibration Source: SPEX ___ _ 

Concentration Units : ug/L 

I I I I 
I I I I 
I 
I Initial Calibration Continuing Calibration I I I 

I I I 
1Analyte True Found %R(l) True Found %R(l) Found %R(l)li Mi 

I I I 

Aluminum 
.n..ntimony _ 

------,,------,-----,-------.----' ,_, 
I INRI 

Arsenic 
Barium 

,Beryllium 
I Cadmium_ 
I Calcium_ 
:chromium_, 
'Cobalt ,-----' --' --------'Cooper 1 I - __ ! _________ _ 

iiron ___ l ____________ _ 
Lead_-,-_l ____________ _ 
Magnesium! _________ _ 
Manganese I -----Mercury_i ____ _ 
Nickel __ ! ____ _ 
Potassium -----:selenium 

i Silver -
!Sodium-------
!Thallium -----

100.0 102.80 102.8 

I Vanadium- ---
I Zinc - -----, ----- ----
:-----
' ----- ----- ----- ---

--- 'NR' 
I I 

INRI 
INRI 
INRI 
lNR' 
lNR 
lNR 
lNR 
lNR 
NR 
F I ___ , NRi 
NRi 
NRl 
NRl 
NRi 
NR' 
NR 
NR 
NR . 
NR 
NR 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

ILMO3.0 
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9513383.wrasw-EN-Tbiil' Rev. 0 

2A 
INITIAL-~ CONTINUING C.~LIBRATION VERIFICATION 

Lab Name: L .A . S Contract: HAHFORD ----------
Lab Code: LOCK Case No.: 94-402 SAS No.: SDG No. : LK3 764 

Initial Calibration Source: NIST ----
Continuing Calibration Source: I VENTURES 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte 

M 
N 

V 
z 
M 

luminum 
ntimony-. -rsenic 
arium -
erylliurri 
admium 
alcium-
hromium_ 
obalt --opper __ 
ron 
ead 
agnesium 
anganese 
olybdenu · 
ickel ....---
otassium 
ilver 
odium--
anadiurn 
inc 
ercury_ 

True 

100.0 --

Found %R ( 1) True Found %R (1) Found 

103.50 103.5 100.0 100.20 100.2 103.60 - -- - -

%R ( 1) M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

103.6 F 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
--

- (1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

ILMO3 . 
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CLP WHC-SD-EN-TI-301, Rev. 0 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: LOCKHEED_ANALYTICAL_svc_ 

Lab Code: LOCK Case No :: 94-402 

Contract: HANFORD 

SAS No.: SDG No.: LK3764 

A.~ CRDL Standard Source: I.VENTURES 

ICP CRDL Standard Source: I.VENTURES_ 

Concentration Units: ug/L 

CRDL Standard for A.~ CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %-R Found %-R 

I 
I 
I 
I 
I 
I 
I 
I 
I -~~~-:----~~~~~---,--~---...----' Aluminum_l ____ l _____ l ____ l _400 .0 __ 405. 67 l 101 . 41 __ 394. 041_98 .5 l 

Antimony_l ____ l _____ l ___ l _120 . 0 __ 121.72ll01.4l __ l03.80l_86.5l 
' I I Q 50 I I I I . 

1
Arsenic ___ 10.0

1 
__ 1 . _105.0

1 
_________ , ___ , ____ _ 

lBarium _______ ! ________ l _400 . 0 __ 411.83ll03.0l __ 420.70 
!Beryllium ____ ! ________ l __ 10 . 0 ___ 9.35l_93.5l ___ 9.43 

105.2 
94.3 

111.8 !Cadmium _____ ! ________ l __ 10.0 __ 11.73lll7.3l __ ll.18 
l Calcium _____ : ________ l ____ , _____ l ___ l _____ , ___ _ 
!Chromium _____ ! ________ l __ 20.0l __ l8.88l_94.4l __ 16.06l_80 . 3 
!Cobalt _______ ! ________ l _100.o: __ 101 . 12:101.11 __ 103.471_103.5 
lCopper __ l ____ : _________ : 1 __ so.01 __ 50.09l100.21_·_50.55l_101.1 1 l Iron ___ l ____ l _________ l l_200.01 __ 209 .28 l 104. 61 __ 211.47 I 105 : 7 
1Lead ___ l __ 3.0l ___ 3.00 _100.0l l ____ l _____ l ___ · 
lMagnesiuml ____ l _____ l ____ · · · · 
lManganesel ____ l _____ l ___ _ 
l Mercury_ I ____ I _____ I ___ _ 
1Nickel 1 1 I --'---- _____ I ___ _ 
I Potassium I _________ l 
1S 1 . 1 ,---1 e enium_ 1 __ 5.0 ___ 4.20 1_84.0 
1Silver 1 1 I __ I _________ I ___ _ 

1 Sodium 1 1 I --'---- _____ ! ___ _ 

lThallium_l __ l0.0 __ 10.701_107.0 1 
lVanadium_l ____ , _____ l ____ l 
l Zinc ___ I ____ -_· 1

1 
_____ 1 ____ l 

I I . I I , _____ , .. I·-------'----' 

30.0 29.88 99.6 30.47 101.6 

80.0 87.011108.8 89.19 111.5 

___ 1 ______ , ____ 1 

20.0 19.27 96.41 19.501_97.Sl 
I 

---!------!----! 
100.0: 101.29ll01.3 

=-4o.ol=-39.63l 99 . 1 
I ----'-----

101.92 
40.31 

----' 101. 9 l 
=100.81 

I ____ , 

FORM II (PART 2) - IN 

ILMO3.0 
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95 I 3183. I 057 
CLP WHC-SD-EN-TI-301, Rev. 0 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: LOCKHEED_ANALYTICAL_SVC_. 

Lab Code: LOCK Case No.: 94-402 

AA CRDL Standard Source: I.VENTURES 

ICP CRDL Standard Source: 

Contract: HANFORD 

SAS No.: 

Concentration Units: ug/L 

I I 
I 

SDG No. : LK3 764 

I 
I 

I 
I 
I 
I 

CRDL Standard for AA CRDL Standard for ICP 
I 

I 
I Initial Final 
IAnalyte I True Found %-R True Found %R Found %-R 
I I '-----'------,----------Aluminum I 1 

Antimony=,---- ,----
Arsenic_!____ I __ _ 
Barium __ i____ I __ _ 
Beryllium I____ I __ _ 
Cadmium_! _________ I __ _ 

'Calcium 1 
' I _I I __ _ 

IChrcmium_l I __ _ 
iCobalt __ l : __ _ 
1Copoer 1 , I - __ I I __ _ 

I Iron ___ ! I ___ _ 
1Lead ___ i __ 3.0 3.60 1 

I Magnesium I ----!Manganese! 
'Mercury ,----, _, ___ _ 

120.0 

'Nickel 1 

I --'-------------IPotaSSiuml ----!Selenium I 
'Silver -,----, --' --------'Sodium 1 I __ , ___ _ 

I Thallium_! ___ _ 
!Vanadium_! ________ _ 
iZinc ____ l 
I ,-------------! _____ , _________ ----

FORM II (PART 2) - IN 

ILMO3.0 
APP E-13 09, 



Lab Name: L.A.S 

WHC-SD-EN-TI-301, Rev. 0 
CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

----------- Contract: HAHFORD 

SAS No.: Lab Code: LOCK Case No.: 94-402 

AA CRDL Standard Source: I VENTURES 

ICP CRDL Standard Source: 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard 

Analyte 

Aluminum 
Antimony-
Arsenic -
Barium 
Beryllium 
Cadmium 
Calcium-
Chromium 
Cobalt -
Copper= 
Iron 
Lead 
M 
M 
M 
N 

agnesium 
anganese 
olybdenu 
ickel 

Potassium 
s 
s 
V 
z 
M 

ilver 
odium--
anadium 
inc -
ercury_ 

Initial 
True Found %R True Found %R 

3.0 2.80 93.3 -- -

FORM II (PART 2) - IN 

APP E-14 

SDG No. : LK3 764 

for ICP 
Final 

Found %R 

ILMO3.0 

092 



9513183~ 1058 
CLP WHC-SD-EN-TI-301, Kev. u 

3 
BLANKS 

Lab Name: LOCKHEED_ANALYTICAL_svc_ Contract: P.ANFORD 

SAS No.: Lab Code: LOCK_ Case No. : 94-402 

Preparation Blank Matrix (soil/water): SOIL_ 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
ll.nalyte (ug/L) C 1 C 2 C 3 C 

__ 79.S_IBl __ 26.0_ Aluminum __ 26.0_IU UI 26.0 IU -- -Antimony_ __ 45.0_IU __ 45.0_IUl __ 45.0 _ u1 __ 4s.0_1u 
Arsenic 2.0_1u 2.0_1u1 2.0_ UI 2.0 IU 
Barium 12.0 u 12.0 1u1 12.0 U1 12.0 1U 
Beryllium -- 1.o:1u1-- 1.0: 

-- _I 
1.0 u U 1.0 IU 

Cadmium 3.0 u, 3.0_IUI 3.0 U 3.2_1B 
Calcium- -20.0 U __ 76.4_IE 20.0 u 20.0 1u 1 
Chromium 

-- _I 
3.0 u 3 .0 IU 3.0 U 3 .0 1U - -Cobalt 7.0 U 7 .0 :u 7.0 u 7.0 u 

Copper __ 3.0 U 4.1-IB 3.0 _,u 3.4 B 
Iron 9.6 B 34.3-1B 6.0 u 6.0 u 
Lead 2.0 U -- 2.0- 1U 2.0 u 2.0 u -Magnesium 37.0 u 63.7 B 37.0 u 37.0 u, -- -- -Manganese 1.0 u 4.6 - B1 2.5 B 2.7 Bl 
Mercury_ 0.2 u 0.2 u 0.2 u 0.2 UI -Nickel 12.0 u 12.0 u 12.0 u 12.0 UI 

1Potassium - - -- -680.0 u 680.0 u 680.0 u 680.0 ,ul 
Selenium -- - -- - -- 3.o::u -- -3.0 u 3.0 u 3.0 u -Silver 4.0 u 4.0 u 4.0 IU 4.0 u -

SDG No.: LK3764 

I 
I 
I 
I Prepa-I 
I ration I 
I Blank C M I 
I 
I 
l __ -5.808IB p I 

_I 
I 9.000:~U p I 

_I 
I 0.400IU F I 

_I 
2.400IU p I 

_I 
o.2001u p I 

_I 
0.600IU p I 

_I 
4.000IU p I 

_I 

0.600:u p I _, 
l.400 1U p I 

_I 
0.600 U11 P_ 
1. 200 UI p 
0.400 UI F 
7.400 UI p 
0.200 U' p 
0.100 u AV 
2.400 u p 

136.000 u p -- 0.600 u F 
0.800 u p - I Sodium-- __ 24.9:IB 23.0-IU 23.Q u 23.0 u -13.346 B p 

Thalliutn -- -- 4.0-IU -- - , __ 
_I 

.;-:~ u 4.0_IU 4.0 u I 0.800 u F I 

Vanadium- ~.Q--· -,u 3.0-IU - I _I 
4.l_lB, 3.2 B I 0.600 u p I 

---' - I _I 
Zinc z--:cr 1u 4.S_IBI 2 .o-:u 2.9 B I 0.400 u p I 

I _I -, I I I - I I 
I_ 1_1 ,_ I __ I 

I I I I I I ,_ 1_1 ,_ I __ I 

FORM III - IN 
ILMO3.0 

APP E-15 09~ 
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CLP WHC-SD-EN-TI-301, Rev. 0 

3 
BLANKS 

Lab Name: LOCKHEED ANALYTICAL_SVC_. Contract: HANFORD 

SAS No.: Lab Code: LOCK_ Case No.: 94-402 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg) 

I 
I 
I 
I 
I 
I 
I 
I 

Initial 
Calib. Continuing Calibration 

Blank (ug/L) 
IAnalyte 
I 

Blank 
(ug/L) Cl 1 C 2 C 3 C 

I Aluminum_ i ===========..-_-; __ 2 6 . O _ I U I __ 45 . 2 _ I B _____ I_ 
IAntimony_l _________ 45.0_IU 1 __ 45.0_IU _____ I_ 
1Arsenic_l __________ 2.0_IU ___ 2.0_IU _____ I_ 
Barium __ l _________ 12.0_ U __ 12.0_IU _____ , 
Beryllium! __________ 1.0_ u ___ 1.0_IU ____ _ 
Cadmium_l __________ 3.0_ U --~3.0_ U ____ _ 
Calcium_l _______ 1 __ 20.0_ U __ S-7.2_ :a. 
Chromium_ I __________ 3 . O _ U ___ 3 . O _ U, ____ _ 
Cobalt __ l __________ 7.0_ U ___ 7.0_ Ul ____ _ 
Copper __ 

1 
__________ 3

6
.o_ u ___ 3.2_ B!-----

Iron ___ , _________ .o_ u __ 29.5_ B 
Lead_-,--_l __________ 2.0_ u ___ 2.0_ u, ____ _ 
Magnesium! _________ 37.0_ u __ 48.0_ B' 
Manganese! _______ , ___ 2.2_ B ___ 3.8_ B. _____ ,_ 
Mercury ___________ 0.2_ u ___ 0.2_ UI ___ 0.2 IU 

!Nickel ________ , ___ 12.0_ u __ 12.0_ UI ____ _ 
!Potassium ______ ! ___ 680.0_ u __ 680.0_ UI ____ _ 
!Selenium _______ I ____ 3.0_ U ___ 3.0_ U 1 ____ _ 

,Silver ________ I ____ 4.0_ U ___ 4.0_ U 
Sodium__ .~- - I ___ 23.0_ U __ 23.0_'U ____ _ 
Thallium_! +-.. · . . I ____ 4.0_ U ___ 4.0_ U _____ ,_, 
Vanadium 1 ...-.. :_ · 1 3. o B 4 . 1 B 1 1 _I---~-- I_ ___ _ ___ _ _____ I_ I 

zinc 1 - · 1 2 . 2 B 3 . 2 B 1 1 
---1------1- --- - ,--- - -----1-1 

-----1------1- ----- -1----- - -----1-1 -----'------'- ----- _, _____ - -----'-' 

FORM III - IN 

APP E-16 

SDG No. : LK3 764 

Prepa
ration 
Blank 

I 
I 
I 
I 
I 
I 
I 
I 

Cl l M I 
I __, 

p I _, 
p I _, 
F I _, 
p I _,, -' 

I Ip I _,, _, 
I Ip I _, 

p I _ , 
O I 
• I 
p- 1 _, 
p I _, 
p I _, 
F I _, 
p I _,, _, 

I Ip I _,, _, 
I 'AV I _I I _I 
I Ip I _,, _, 
I Ip I _,, _, 
"F I _, 'p-.l _, 

p I _, 
F I _, 
P_.I 
p I 
-I _______ ,_, 1 __ 1 

I I I I _______ ,_, , __ , 

ILMO3 . 0 
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95 .13583 ~· '059 
CLP WHC-SD-EN-TI-301, Rev. 0 

3 
BLANKS 

Lab Name: LOCKHEED ANALYTICAL SVC . 

Lab Code: LOCK_ Case No.: 94-402 

Contract : HANFORD 

·SAS No.: 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg) 

Analyte 

Aluminum 

Initial 
Calib. 
Blank 

(ug/L) C 1 

Continuing Calibration 
Blank (ug/L) 
C 2 C 3 C 

------1- 1-1----- -1-----1-Antimony _ 
11 
_______ 

11 
______ 

11 11
_ 

Arsenic 1 
- ------1- -1----- -I l-1Barium_ .,_ , _____ -I I-

Beryllium !-! =!----- -I I-
Cadmium 1 1 , _, ,'-
Calcium- ,- -, 
Chromium ,_ -1----- I-' 
Cobalt -I 1------ -I 1-copper__ _1 I-
Iron 1_ 
Lead 2 . 0 U 2 . 0 U 2 . 0 U 2 . 0 I U 
Magnesium --- :~::_----!- --- -:------!-
Manganese _____ ,_ -I 1-
Mercury_ _ __ 0.2 IU _ 11 11 _ 
Nickel -, 
Potassium -----1- -I I-
Selenium -----1- -I I-
Silver -----'- -I 1-, 
Sodium-- 1 -I 
Thallium --------I- -:-----
Vanadium- ------1- ----- -1----- -I 

· Zinc ------1- -1----- -1-----
--- -------1- -1----- -1-----

------1-1 -1----- -:-----______ ,_, -'----- -'-----

FORM III - IN 

APP E-17 

SDG No.: LK3764 

Prepa
ration 
Blank 

I 
I 
I 
I 
I 
I 
I 
I 

C M l 
I __ , 

I NR I 
------l- NR-1 

I- NR-1 ------,'- _, NR I 

I- 'NR-1 
------,'- I _I 'NR I 
------,'- I _I 'NR I ______ I_ I _I 

NR I _, 
NR I _, 
NR I _, 
NR I 

F 
_, NR 

NR 
AV 

'NR-
1 -
'NR ------1- I -

------'- INR_, 
I 'NR 

------,'- I -'NR 
------,'- I -'NR 
------,'- I -'NR 
------,'- I -'NR ------1- I -
------1- 1--------'- , __ 

ILMO3.0 

09f 



Lab Name: L.A.S 

WHC-SD-EN-Tl-301, Rev. 0 

CLP 

3 
BLANKS 

---------- Contract: HAHFORD 

SAS No.: Lab Code: LOCK Case No.: 94-402 

Preparation Blank Matrix (soil/water): SOIL_ 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) C 1 C 2 C 3 C 

JHuminum 
.~timony- - - - -
Arsenic - - - - -
Barium - - - -
Beryllium - - - -
Cadmium - - - -
Calcium- - - - -
Chromium - - - -

-Cobalt - - -
-Copper= - - -

- - - -Iron 
Lead 2.0 u 2.0 u 2.0 u -

- - - -Magnesium - - - -Manganese - - - -Molybdenu 
Nickel - - - -
Potassium - - - -
Silver - - - -
Sodium-- - - - -
Vanadium - - - -
Zinc - - - -

- - - -Mercury_ - - - -
- - - -
- - - -
- - - -

FORM III - IN 

APP E-18 

SDG No. : LK3 764 

Prepa-
ration 
Blank C M 

NR - NR - -NR - NR-- NR-- -NR - NR-- -NR - -NR - -NR - -NR 
0.400 u F -

NR-- NR-- NR - NR-- NR - -NR - NR - -NR - NR-- NR-, 
-
- --- --
- --

ILMO3.0 

097 



SA CLIENT ID NO. 
SPIKE SAMPLE RECOVERY 

BOD2K0S 
Lab Name: L.A . S Contract: HARFORD ----------
Lab Code: LOCK Case No.: ~4-402 

Matrix (soil/water): SOIL 

% Solids for Sample: 88.1 

SAS No .: SDG No. : LK3 764 

Level (low/med): LOW 

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

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result ( SR) C Added (SA) %R Q M 

Aluminum - NR -Antimony- - - NR - -Arsenic - - NR 
Barium - - - NR 
Beryllium - - - NR - - -Cadmium NR 
Calcium- - - - NR 
Chromium - - - NR 
Cobalt - - - - NR 
Copper= - - - NR - - -Iron NR 
Lead 75-125 10.8513 - 6.5607 - 4.54 94.5 - F 
Magnesium - - - - -- - NR - - -Manganese NR - - -Molybdenu NR 
Nickel - - - NR 
Potassium - - - NR 
Silver - - - NR 
Sodium-- - - - NR 
Vanadium - - - NR 
Zinc - - - - NR - - -Mercury_ NR - - -

- - - -
- - - -
- - - -

Comments: 

I 

FORM V (Part 1) - IN ILMO3.0 

APP E-19 1or 



Lab Name: L.A.S 

Lab Code: LOCK 

WHC-SD-EN-Tl-301, Rev. 0 
CLP 

----------

6 
DUPLICATES 

Contract: HARFORD 

Case No.: 94-402 SAS No.: 

CLIENT ID NO. 

BOD2K0D 

• Matrix (soil/water): SOIL 

% Solids for Sample: 88.l 

SDG No.: LK3764 

Level (low/med): LOW 

% Solids for Duplicate: 88 . 1 , 

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

Control 
Analyte Limit Sample ( s) C Duplicate (D) C RPD Q M 

Aluminum - NR 
Antimony- - - -

- - NR 
Arsenic - - NR 
Barium - - - NR 
Beryllium - - -

- - NR 
Cadmium - NR 
Calcium- - - - NR 
Chromium - - - NR 
Cobalt - - - - NR 
Copper= - - -

- - NR -Iron NR 
Lead 6 . 5607 - 7 . 0829 - -7.7 F 
Magnesium - - -- - - NR - - -Manganese - - NR . -Molybdenu NR 
Nickel - - - NR 
Potassium - - - NR 
Silver - - - NR 
Sodium-- - - - NR 
Vanadium - - - NR 
Zinc - - - - NR - - -Mercury_ - - NR -

- - - -
- - - -
- - - -

FORM VI - IN 
ILMO3.0 

APP E-20 102 
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7 
LABORATORY CONTROL SAMPLE 

Lab Name: L.A.S -------------
Lab Code: LOCK 

Solid LCS Source: 

Case No .: 94-402 

ERA LOT#222 

Contract: HARFORD 

SAS No.: SDG No. : LK3 764 

Aqueous LCS Source: IVENT/PCHEM_ 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found C Limits %R 

Aluminum 
Antimony- -
Arsenic - -

-Barium 
Beryllium -

-Cadmium 
Calcium- -
Chromium -

-Cobalt 
Copper= -

-Iron 
Lead 20.0 18.80 94.0 52.4 48 . 0 - 27.8 74.4 91. 6 -- -- - - -- -- - -- -- -Magnesium -Manganese -Molybdenu -Nickel 
Potassium -

-Silver 
Sodium-- -

-Vanadium 
Zinc - -

-Mercury_ -
-
-
-

FORM VII - IN 
ILMO3 . 0 

10~ 
APP E-21 
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Lab Name: L.A.S 

WHC-SD-EN-TI-301, Rev. 0 
CL? 

10 
Instrument Detection Limits (Quarterly) 

Contract: HAHFORD ----------
Lab Code: LOCK 

ICP ID Number: 

Flame AA ID Number 

Furnace AA ID Number 

Analyte 

Aluminum 
Antimony-
Arsenic -
Barium 
Beryllium 
Cadmium 
Calcium-
Chromium -Cobalt 
Copper= 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenu 
Nickel 
Potassium 
Silver 
Sodium--
Vanadium 
Zinc -
Mercury_ 

Comments: 

Case No.: 94-402 SAS No.: 

Date .: 07/02/95 

5100ZD ---

Wave-
length Back- RDL IDL 

(nm) ground (ug/L) (ug/L) M 

200 NR -- 60 - NR -
10 - NR -

200 - NR --- - -5 NR - -5 NR - -5000 NR -- 10 - NR -- -50 NR -25 NR - -100 NR -- - -283.30 BZ 3 2.0 F - - -- -- 5000 - NR--- - -15 NR - NR -40 NR 
5000 - NR--- - -10 NR 
5000 - NR--- -50 NR - -20 NR 
0.2 - NR--- - -

----

FORM X - IN 

APP E-22 

SDG No. : LK3 764 

ILMO3. 
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Lab Name: L.A.S 

9513S83~ ~so-EN-Tl-301. Rev. 0 
bl CLP , 

13 
PREP.?i.RATION LOG 

Contract : HARFORD ----------
Lab Code: LOCK Case No .: 94-402 SAS No .: 

Method: F 

EPA 
Sample Preparation Weight Volume 

No. Date (gram) (mL) 

BOD2K0 07/24/95 1. 25 250 
BOD2K0D -07/24/95- -1.25- -250-
BOD2K0S-- -07/24/95- -1.25- -250-
LCSS -- :07/24/95= -1.25- -250-- - - -LCSW 07/24/95 250 
PBS :07/24/95= 1. 25 - 250 -- -- -

• 

FORM XIII - IN 

APP E-23 

----
SDG No . : LK3 764S 

ILMO3 . 0 
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- - ------ ---- -------- ------ - -

Lab Name: L.A.S 

WHC-SD-EN-TI-301, Rev. 0 
CLP 

14 ·' 
ANALYSIS RUN LOG 

Contract: HAHFORD ----------
Lab Code : . LOCK Case No.: 94-402 SAS No . : SDG No.: LK3764 

Instrument ID Number: 5100ZD ---- Method: F_ 

Start Date: 07/25/95 End Date : 07/25/95 

Ana.lyces . I Client 
Sample D/F Time % R A s A B B C C C C C F p M M M N K A N V Z H 

No. L B s A E D A R 0 u E B G N 0 I G -~ N G 

CAL BLANK 1.00 0924 - - - - - - - - - - - x - - - - - - - - - - - --3 PPB STD 1.00 0927 X 
25 PPB STD- - 1.00 0930 - - - - - - - - - - - - - - - -X - - - - - - -
SO PPB STD - - 1.00 0933 - - - - - - - - - - - X - - - - - - - - - - - -
100 PPB STD - 1.00 0936 - - - - - - - - - - - - - - - -X - - - - - - -
200 PPB STD - 1.00 0939 - - - - - - - - - - - X - - - - - - - - - - - -
rev - 1.00 0943 - - - - - - - - - - - X - - - - - - - - - - - -
ICB - 1.00 0946 - - - - - - - - - - - - -X - - - - - - - - - -
CRA - 1.00 0949 - - - - - - - - - - -

X - - - - - - - - - - - -
- - - - - - - - - - -CCV 1.00 0952 - - - - - -X - - - - - - -

CCB - 1.00 0955 - - - - - - - - - - - X - - - - - - - - - - - -
- - - - - - - - - - -PBS 1.00 0959 - - - - - -X - - - - - - -
- - - - - - - - - - -PBSA 1.00 1002 105.3 - - - - - -X - - - - - - -

LCSW - 1.00 1005 - - - - - - - - - - - - X - - - - - - - - - - - -
LCSS - 5.00 1008 - - - - - - - - - - - X - - - - - - - - - - - -

;_ 

13764-44 - 1.00 1011 - - - - - - - - - - X - - - - - - - - - - - -
L3764-44X-- - 1.00 1014 102.8 - - - - - - - - - - - - -X - - - - - - - - - -
L3764-44D 1.00 1017 - X - - - - - - - - - - - -
L3764-44DA - 1.00 1020 103.3 - - - - - - - - - - - - - - - -X - - - - - - -

- - - - - - - - - - -L3764-44S 1.00 1023 - - - - - -X - - - - - - -
- - - - - - - - - - - - -CCV 1.00 1027 X - - - - - - - - - - -CCB 1.00 1030 - - -X - - - - - - - - - -

- - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - - - -· -- - · ---------------------~ -- -------------------------- --------------------------

= = = = = = = = = = = = = = = = = = = = = = = =I 
----

FORM XIV - IN 

APP E-24 13C 
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Lockheed Analyticaj Laboratory-.)u-rn- I l-.)Ul' : Kev. u 

Metals Analytical Data5?. 
Technical Review CheckJist · 

(Analyst) 

Analyst Name (Print. Instrument: Method: 

Code Comments 
•-YIN .-... Y.'N 

1 0 Prep Blanit data WH not within criteria 
1 1 Laboratory Control Sample wee not within criteria 
1 2 Duplicate Precieion wH not met 
1 3 Matrix Spike recovery wee not within criteria 
00 Other 

D•crip1ion Y• No Commema 

Compte~ Reviaw I"'" 1. Were the ttandard operating proceduree (SOP) followed? 

2. Are !!! raw data ava,labla and labeled properly (e.g., method, u1ed, 
✓ un1t1, Hmple IDe, dilution factor•, rerun1l7 

3. Are !!! abnormaliti•• in the raw data noted and/or ux,la1ned7 / 

4 . Were!!! the client 1amplH anatvzed for all con1tiruenta and QC ea 
soecified on the LAL Bench Sheet,? ..,,-

Data Quality A-menc / 5. WH the 1ampla properly prHarved and analvzed within the method· 
specified holding time? 

6. Were the inatrumant calibration criteria met? / 
7. Ara th• initial and continuing calibration verification 1amplH data / 

bracketing the •amolN of intareat within criteria? 

/ 8. Ara the bracketing imal and continuing calibration blank data within 
criteria? 

9. For ICP Only: Are die interference check 1tandard recovery data within 
criteria? 

Note• and commenta: 

I oertily, to the b..r of my la,o.,,,._., ti.t the MU are aooepr.ble and in _,,,,,,._ lllllidt the W, • ,.,.,., ,,..._ anti dlent ~. _ _,,, -,,.,_, ...-. 

~ ~~ .... :::;.,?,lo.,;< ~ -, I ·a 
=nd•rv RaY1ewer lnitiala/Oate 

APP E-26 307 
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.. 

95 J 3.,'ij3 I 06lf Ft;R~ACE RlS LOG WHC-SD-EN-TI-301, Rev. 0 

ANALYST~~ 
DATE: :r_ L 
CCYICAJ.. STD: '-f '-f 3~1/ 
CRA STDU ): 9'ff"tt~ 
RUN ST ART TIME: Q ~ 54 

CUP SAMPLE DF 

001 ( .J.,L.I I ' 

ZD 

ELEME~ __ _.o.,;P.h=---
STD 3 CABS): _ _.0;..;.,....,/)~3-
INTEC . TIMES SEC 

ICY STD(/\])): qq3,s3 DATA FILE: "Zb9,s:k4,A-
POST SPIKE TRUE vi&IL>___.'-f_p.___ 

COMMESTS CUP SAMPLE OF COMMENTS 
~ 

00? <. Iv'/ 
003 .)< I 
nn.& ro I -
00!1 ''"""' 006 .Mb 
007 .rd 
008 JLJl. 
009 C.LW 
010 f)fJ:'; .:x:t1 ~ i. I 
Ott (f N :u, <I Ali ~ - ,1:1 
012 I r<:iCJo i/ J....... .fl \,t ~~i'~ 
OtJ l ~'4-'-fi.l 
01, Vl.f t-.. 

~~ . 
01!1 'NC::.. 

. . 
016 t1,S-=11;;srrw> 

.k'1.).. 017 ;!t;...,=?7)'\ ~),. 

OU ~~~}'\~ < - '< ~.>d" 
019 ·csc;~lS'~I ' . ~ L\q .JI>\~ 
mo IL-1~t ·). 
021 .?'> ... 3,v1 .. 
07-, .:lS!!i -1-o'o 
0'23 ~ 

m, 111 

n,<11; L"'\Q -u-• 
026 llul 1A'I.O..., 

)0 ,J. rr,7 (J'(IAl~f~ 

ms (.,\4~~~ _y 
n?Q ft, 
Q'VI bb 

~4-'l'~ o·i1 In<. 
on '"' n,, JI 
Q'U. j\, ' 
0'3!1 -r 
OU 
037 

~tu~y, 0311 \ -- ~ 039 

ANALYST¥- DATE: ~11o,< REVIEWEll: DATE: 

LAL-95-LOG-0715 i>JG9 

APP E-27 ., r . 
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WHC-SD-EN-TI-301, Rev. 0 

:lt•fnt ~ilt: SW646PB.SE!. 
jah: -a7/?:./~5 
Jata ~ilt~ ZD9~~.:lAT 

Eltunt: Pb 
Tiu: 09:.:\ 
ID/Wt Fih: ~R. IDW 

r,~,,1~ut: ;EA C.lib. Tvct: Nonlinur 
~,•ark I: ~ STD LOT I ~4364 
Rt•ar~ 2: iC, STD L~T I 94353 
~,•ark 3: C~ S7D LOi I ~~IC 
:,1.rc ,: ::C~ 57?) _Ji t ~~364 

11.ivtltngth: 2!3.3 
:ii~:~.7L 
Lile :Jr.-tnt: 0 
Energy: !, 

,._....., ___________ ., .. ..__ ...... _____ ., .......... _______ .. 
! D: CAL 31..Alf< Seo. No. : 00091 A/S :.os.: Oat,: 0712';/95 

~,clicah '. 
P!aK Qr!a (A-si: 0.001 
~ckground Pk Arta i ::}-; ) : i.~2 
Blank :orrtcted P~ Arta (A-sl: 0.~1 

Auto-:,ro ptrfor,,d. 

Tiu: ~:24 
Ptak Hfight (Al: a.aea 
~kqround Pk Htight (Al: 0.~~ 

....... ....., ...... ,_ ___ .. ____ _... ................... ___ ......,. ...... __ """'"''-~----
rrr: 3 PPS 57D SfO. No.: ~ A/5 ;os.: 2 Date: 07125/~5 

~toli:1h I Tiu: ~:27 
Ouk ~,a (A-sl: e. ~ 
~kground ~k ~,a (A-s l : 0. 121 
Blank CC!""'!C~ed Pk Arta (A-sl: 0.Na 

Ptak Hti~ht (Al: ~.al5 
S.ckground ~k Htight (Al: e. a-1 

Star.:!ar'.:l iu•btr l 1001 i td. CJ. 01 
Cor-, iati:n ~o!ff icient: ~.aeeee Sloe,: a.~& 

; '.l: 25 P08 STD Sta. No.: ~ A/S Dos.: 3 

~,olicatt I Tiu: 09:38 
:uk Aru tA-sl: 0. 062 
Background Pk Arta (A-sl: 0.128 
5iank Corr,c~ta P~ Ar,a <A-sl: 0.062 
Conctntration (ug/L l: 23.9 

Peak Htight (Al: •• ~e 
S.Ckground Pk ~ight (Al: e.a:38 

5tand.~ ,uailtr 2 acol itd. (25. 0J 
Corrtlation :otfficitnt: 1.-

Pb !D: ~ ~B STD Stq. Mo. : _. A/S Pos. : ~ 

Rtc!ic1h 1 Tiu: 09:33 

~au: 07 /25/1½5 

,,ak Area (A-sl: 0. 124 
~kground Pk Arta lA-sl: ~.138 
3lank Corrtcttd ?k Arta (A-sl: i.123 
:.:inctntration (ug/L l: 52. 7 

PeiN Hfight <Al: 0. 184 
S.ckground Pk Htight (A:: · ~-~~ 

S-shacfd calibration curvt dttfCtfd. 2~,f. tqllition ustd. 
Standard nu•bfr 3 appli fd. (Si. U . 
Correlation cotfficitnt: 0.991)87 Slop,: t.0e2& 

ID: 1il ~B STD S,o. No.:~ A/S ?os.: 5 

APP E-28 

Lockheed Analytical Labcr::1tc,; 

=LE:\'!ENT +b ___ ....,,,,......,.... _______ _ 
+NG'1.:;Ci!0th -:)13 I]. 
;.,:_ .. _, ___ :·: 7 't:>S:IQil _ .. ____ _ 
~:::~~;-; ~ ~-:: . ~ '::L~~~Q.-1~ ~. 
:::3)o ed' · _ _____ ..... _ ----· 

f~.::-: =1 +- ?-ljr-' _______ _ i ~~~~:•;J!;~. ot n q,.,.,b.'1-

3 Q ~· 



R,ol icate 1 
Puk Aru !A-sl: 1.236 
Sickor~und Pk Area !A-sl: e. 1S8 
Blink Corrteted Pk Ar,a !A-sl: e.235 
Conc!ntration !ug/L l: 1a1.• 

Standard !lu•ber • aoohtd. (101!,el 

95 J 3383~ , -EN-Tl-301, Rev. 0 

Tin: ~:36 
Ptak "fiQllt !Al: 0. 353 
~kground Pk Height <Al: 0.06& 

Corr!:ation c~tff:cient: 0.,~998 Sloo, : ~.il02& 

;)b ID: 200 PPB STD S,o. No.:~ A/5 Pcs.: & 

Rtolicah 1 Tin: 013:3' 
Ptak Ar,a !A-sl: 0.441 Ptak Height !Al: ~.;47 
iickground Pk Arta !A-si: 0. 186 Background;,~ Height i~l: 0. 11& 
Eiank Corrteted. Pk Area <A-sl: 0.4-48 
C~ncentration !ug/L i: 19&., 

Standar-:::1 nu•btr S aocl; 
Sloat: e.~ 

II 
I 

• 

Calilration - C: • 

NOnlin~4,. ,.,. ... , •• ~.: o., 
uus; q ,qqz~ 

Pb . rn: rev SfO. No.: -7 A/S Pos.: 7 ;)ate: 07 /?.:/95 

Rtolicah 1 
Pu_k Arn !A-s l : e. 243 
a.ckground Pie Aru !A-sl: il.1S7 
Slank Corrteted Pk Arta !A-sl: 0.243 

Tin: 013:43 
Ptak Htight !Al: 0.368 
Bickground Pk Htignt !Al: ~.071 

Concentration :ug/L l: la3.S 
l o'--1.9 o ----------------------~ ............................ .._, ............... 

;:>b ID: !CB Sto. No.: 00888 A/S ?os.: B :au: l7 /::'5/95 

~ealicah 1 
Ptak Area <A-sl: 0,illl 
a.ckground Pk Arta !A-sl: 0.W 
31.ink Corrtetfd Pie Arn !A-sl: 0. ~ 
Conctntrat ion ( ug/L l : 0. 2 /' 

Tiu: ~:4' 
Ptak Height !Al: 0.007 
S.ckground Pk Ht1ght (~i: ~-~• 

APP E-29 31C 



WHC-SD-EN-Tl-301, Rev. O· 

ID: CRA St0, No. : l8ae9 A/5 Pas. : 9 Oat t: 17 /25/95 

~,01 icah 1 
Ptak Arta <A-sl: 9,008 
aackgr~und Pk Qr,a <A-sl: 0. 101 

Ptak Htight IA): a.eta 
Background Pk ~tight 1A): 0.a.31 

3lank Sorr!C~td Ok Arta !A-sl: 0.087 
:onctntrat:on (ug/l l: 2.8 q

3 
'to 

r~: a:v S,a. No.: Mt9 A/5 Ocs.: 5 

~ttilicatt 1 Tiu: ect:52 

Datt: i7 /25/9S 

~,ak Ar!a <A-sl: 0.236 
Backgr~•;nci Pk Aru <A-sl: ~.138 
Blank Corrected Pk Area <A-sl: 0.235 
S~nctntration !~q/l l: 100.2 

Ptak Htignt (Al: 0.374 
Background ~k "tight iAl: 0.071 

OC saa::l, is ,eithi:\ rar.ge a0.0 - 129.0 / t)O'to 

-------~---.---------------------ID: a:s Ste. No.: 811 A/S Pas.: S Datt: i7/25/95 

Rtolicatt 1 
Ptak Area !A-si: 0.~ 
3ackl}l'ound Ok -h-ta !~sl :·a.~3 
StanK c~rrtctfd Pk Arta (~sl: 0.ae2 
Conc,nt~ation <ug/l l: 0.& 

OC sa•ole is •;t~in ran;e -3.0 - 3,0 

Tim a!J:SS 
Ptak Htight (Al: ~.008 
Background Pk Height (Al: a.019 

/ 

..... 
Sto. No.: 812 A/5 Pas.: 10 Datt: 07/25/9S 

~tolicatt l 
:>uk Aru <A-sl: --\l.001 
Background Pk Hl'fa <A-sl: a.~8 
B ! an i< Corr!ct ed Pk Aru < A-s I : •. ae2 
C~nctntrati,n (ug/L _ l: • .& ~ 

Tim ect:59 
Ptak Htight !Al: 0.006 
Background Pk Htight <Al: a.e.:-9 

ia ;:lb ID: P~R SICI, No.: 813 A/S Pas.: 10 Date: 07/25/9S 

~ttilicatt 1 Tiu: 18:82 
~,ak Arta !A-sl: e. 185 
Backgr~und Pk Aru IA-sl: a. M4 
Blank Corrtcttd Pk Arta IA-sl: 0.114 
Concentration lug/L I: 42.1 

Ptak Htight !Al: 0.182 
S.Ckground Pie Htight !Al: 0.a 

Pb ID: l~R 5f0. No.: M14 A/S Pos.: 11 Datt: 37 /25/9S 

~,olicah 1 Tiu: 18:85 
P!ak Arta (A-sl: 0.m Ptak Height (Al: 0.a84 
3ackground Pk Arn !~sl: 0. 891 kkground Pk Hught :Al: ~. 029 
Blank CorrteUd Pk Ar~~S.147 
Conctntrition (ug/L ~ q_ 4 'L:, APP E-30 
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;)b . ID: LCSS294.H~)( 

Rtalicah 1 

Sta. No. : MUS A/S Pos. : 12 

;,,ak Ar,a tA-sl: e. 119 
3ackoround Pk Ar,a !A-sl: 0.122 
Blank Corrtc~td Pk Arta l~sl: 0,118 
:oncentrat~on !ug/L ): 4c.1 

Ti•t: 10:98 
Ptak Htight (Al: 0. 1n 
8.ckground Pk Htiqht '. ~): 0 · 43 

Con-tcttd Cone (ug ______________ ,...,. ___ .. ___________ __ 
S,a. ~o.: Ml& A/5 Pos.: 13 Dau: 117/25/9S 

"ht :.ckgro~nd signal is changir.g during BOC 1tasur,1,nt. 
.R,alicate 1 Tiu: 10:11 
P!ak Ar,a !~sl: 0.073 Ptak Htight !Al: 0.~0 
oackground Pk Area rA-sl: 0.2b7 8.ckground Pk Htight (Al: 0.11a 
Bl an k Corr,cttd Pk Art s l : 11. · 
Ccnctntration !ug/L 28.9 

Pb ID: L3764-44R Sta. No.: Ml? A/5 Pos.: 13 Date: a7 /25/95 

Rtcl icatt 1 
Ptak Arta !A-sl: 0.169 
3ackground Pk Arta !~sl: 0.283 
Blank Cor~,ct,d Pk Arta iA-sl: e.:&a 
~onctnt~ation (ug/L l: 70.0 

RtCOYtrY is 102.si 

Tiu: 10:14 
Ptak Htight (Al: 0.2'a5 
8.ckground Pk Hti;nt (Al: 11.124 

Sta. ~o.: ~lS A/S :los.: 14 Date: 07/25/9S 

~tolicah l 
Ptaw Al"ta (~sl: 0.079 
3ackground Pk Arta (~sl: 0.310 
Blank Corr!ettd Pk Al"ta ~a78 
~onctntration (ug/L l ~ 

':'in: 1il:17 
Ptak Ht1ght (Al: e. :01 
~ckground Pk Htight !Al: 0. 128 

Pb Sta. No.: 819 IVS Pos.: 14 Datt: 07/25/95 
C 

Rtolicah 1 
Ptak Arta (A-sl: 0.175 
a.ckground Pk Arta (/Ml: 0. 317 
Blank Con-tcttd Pk Arta (/Ml: 0,174 
C.,nc,ntration (ug/L l: 72.5 

Rtcovtrv is !l3.2i 

Ti•t: 11:29 
Ptak Htight (Al: e.298 
8.ctcground Pie Htight fAl: 0.139 

Pb ID: L3764-44RS Sta. No.: 829 A/S Pos.: IS Datt: 07/25/95 

Rtolicah 1 
Ptak Ar,a tA-sl: a.118 
Background Pie Aru !~sl: a. 341 
Blank Corrtct td Pk Arta • 0. 117 
Conctntrat ion : 4 7. 8 

Ti•t: 11:23 
Ptak Htight (Al: e. 143 
Background Pk Htight tAl: 0. 145 

APP E-31 
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~b. ID: CCU Sto, No. : 18121 A/S Pos. : 5 Oat,: 07 /25/95 

Rtol icah 1 
Ptak 'lrta (~sl: 3.24-4 
Background P~ Area (~sl: 0.2111 
:lank Corrtcted ~k Arta (~sl: 0.243 
:once~trat:on lug/L I: 103.& 

Tiu: 19:27 
Ptak Htight (Al: 0.318 
~ckground Pk Htight (~l: 0.0TT 

~·~~----------------... -------
Pb !D: CCB Sta. No.: 822 A/S Pos.: 3 Date: 07/ZS/,s 

!itob:.1h 1 
~uil ~ru (~sl: -t. M 
Backgr~und Pk Area (~sl: 0. 163 
Blank Corrtcttd ~k Ar,a (~sl: -0.a01 
Cor:~ntration (ug/L l: -t.4 

QC sa•olt is •ithin rang, -3.0 - 3.0 

Tiu: 10:3a 
Ptak Height (Al: a.ae7 
8.ckground Pk Htight (A):. 0.358 

/ 

--------------------.-. .......... , ............................... __ 
ID: PBS7t2SAH2 Seq. No.: 00023 A/S Pos.: 16 

Rtolicah I 
~!a~ Ar!a (P-~l: a.~1 
3.cMgr~u~d Pk Arta (~sl: 0. 1!& 

iiu: 10~4'! 
Ptak Height :A): 0.ae5 
Background Pk ~•i~ht (Al: a.038 

olank :orrPcted Pw A-r-ta (~l : -a.ae0 
Concentration (ug/L l: -a.a @ 
................................... ~~ -----
~b !D: PBS712SAN2 /~ Ste. No.: ll0824 A/S Pas.: 16 ~at,: •112S1,s 

~,cl icatt 1 
Puic Arti (~sl: 0, 188 
:ackground Pk Area (~sl: e. 129 
Slank Corrtcttd Pk Arta (~sl: 0,188 
Conctntration (ug/L l: 4'!.4 

RtCOYtry is 1e1.1i 

Tiu: 10:43 
Ptak Htight (Al: 0. 17& 
Background Pk Htiqht !Al: a.347 

Pb !D: L.Gl71~ Seq. No.: 18125 A/S Pos.: 17 ~att: 07/25/,S 

~,olicah I 
;-uk Aru (~sl: 0.0443 
9ackground Pk Arta (~sl: 0.129 
Slank Correcttd Pk Arta 
Concentration (ug/L 

Tiu: 19:46 
Pule Htight (Al: 'i!. ~0 
Bickground Pk Htight iAl: 0.~ 

Pb ID: LCSS712SM? ~ Seo. No.: 08826 A/S Pos.: i8 :oh: 07/25/95 

Rtolicah 1 
Pule Aru (~l: 0.118 
8.ckground Pie Ar-ta (~sl: 0.16& 
Blank Corrtettd Pie Arta (~l: 0.117 
Conctntration (ug/L l: 47,7 

Tiu: HM13 
Peak Htight (Al: ~.172 
kkground Pk Htight ~ 

CorrtCttd Cone (ug/L \)~ 
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ID: LCSSil~ Sta, No.: &27 A/S ::ios.: 19 Datt: 37/25/95 

Rtolicih 
;:i,ak Mrta iA-sl: a.122 
S.c~ar1und ;lie Arta (A-sl: e. 169 
3lank Corr,cttd Pk Arti (A-sl: 0.121 
C:nc!n':rat:on <uQ/L l: 49,S 

.. 

Tim 10:52 
Puk Htight _ !Al: a. 176 
Background Pk Height !Al• , 

Corr!ct fd Cone l:2~,sx 

:n: L4898-2 Sta. ~o.: ~S A/S P,s.: 20 Oat,: 07/25/~S 

~,:i! icah ! Tim 18:S:S 
•!ik ArH !A-sl: 0. lTT Puk Htight (Al: 0. 191 

- 3ackground Pk Arta (A-sl: e.&43 B.ckground Pie i-lti;ht (Al: 8.2~ 
Blank C~rrtcttd Pk~~6 

Conc,ntration ':~.._: ..,7_3 ..... 3_........,_.........,. _____ ....,.. _______ _ 

Pb ID: L4898-2 Seo, No.:~ A/S Pos.: 2-a Cate: 07/25/95 

~eolicaU iiu: 11:58 
=·uk :lr!a (A-s ) : ~.3& Puk Height (Al: e.~ 
:ackgro•Jnd ~le Ar!a iA-sl: a.&19 Background Pk i-leig:it !Al: a.243 
Blanil :,m"!C':ld Pie ~,a ,A-sl: 8.265 
Conctntration (ug/L ): 1!4.2 

R,coverv is 102, ti 

-------~~---------------~-iD: L.\898-25 StC. ~o.: 83'! A/S Pos.: :! 

Conc,ntration 

iiu: 11:01 
PtaK Htight !Al: 0.231 
Background Pk ~,igh: !Al: 0.~ 

Pb ID: CCY Seo. ~o.: 831 A/S Pos.: 5 Jate: 37/25/95 

i!tolicate 1 
~,aw ~ta (A-sl: 0,258 
3ackground Pie Ar,.- !A-sl: a.~ 
Blink C~rr!ct td Pk Mrta !A-sl: a. 24, 
Gonctntration !ug/L l: 186.6 

OC sa•ole is within range se.e - 129.a 

Ti•e: 11 :14 
Ptak Htight !Al: 8.326 
Background Pie Height (Al: a.~9 

-----------------------------
Pb ID: CCB St0, No.: 832 A/S Pos.: S Date: U /25/95 

Rtolicih 1 
Ptak Aru !A-sl: •• a 
3ackground Pk Arta !A-sl: a. 292 
Slink Corr,ctfd Pk ArH <A-sl: • .Nl 
Conc,ntration (ug/L l: --a.~ 

OC sa•ole is within range -3.a - 3.0 

Ti•t: 11:f7 
Ptak Height (Al: 0.098 
Background Pie Htight !Al: ~. a&4 

/ 
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:>b ID: !.~&-cSD Sta. No.: .:33 A/S Pos.: 22 Oitt: a7t25/~5 

Rtolicah 1 
Ptik Arta (A-sl: 3.169 
Background Pk Arta (~l: e. 74, 
Blank Corrtcttd Pk Art sl: • 9 
Conc,ntration lu L : 78.1 

Tiu: t!:19 . 
Ptak Htight tAl: ~. 195 
Backgro~nd Pk Ht igMt i~): 0.2S6 

-----------~~--------............. -------
ID: L4898-i, I St0. No.: ~4 A/S Pos.: 23 Oat,: a112S1,s 

~,olicatt 1 
Ptak Arta IA-sl: 0.1~ 
Background Pk Arta IA-sl: e. 733 
Blank Corrtcttd Pk

1 

~1~ 
Conctntration (ug/1~ 

Tin: 11:13 
Ptak Htight !Al: 
3.ackground ~k Hti~ht tAl: a.274 

Pb ID: L48~-i, M. Sta. No.: ~ 1•/S ;-o s. : 23 :lat,: 07/25✓,s 

Rtolicah 1 
:leak Aru IA-sl: 0.239 
3ackground Pk Arta (~l: 9.o,e 
Blank Corr,.cttd Pk Ar!a l~l: a. 2~ 
Conc,ntration (ug/L l: 101.S 

Rtcovtry is 111 • .3i 

Tiu: 11: 17 
Ptak Height !Al: a.2~~ 
Background Pk Htight !Al : 0.2S4 

IC: L48,8-10 Sta. No. : ~ A/S ~os.: 24 Datl: a11~1,s 

~tolicah 1 Tin: 11:29 
Ptak Arta l~l: 0.168 
Background Pk Area l~l: e.,4e 
Blank Corrtcttd Pk ~7 
Conc,ntration (ug/L ( ~ 

Ptak Htight IA!: ~. '. :8 
3.ackground Pk Htight !Al: 0.244 

Pb ID: L4898-1B ~ St0. No. : Ne37 A/S Pos.: .:4 

Rtolicatt 1 Ti •,: 11:23 
Peak Aru (~) : e. 2!,2 Puk Htight (Al : ~- 3~ 
Background Pie ArH (A-sl: a. 36& Bickground Pk Ht1ght !Al: ~- 3,8 
Blanic Corrtettd Pie Art,1 (~): 1.2!,1 
Conc,ntration (ug/L l: 112.0 

Rtc0v1ry is 196.SS 

-----------------------------Pb IO: L492H Seq. No.: a38 A/S Pos.: 25 

Rtolicah 1 Tin: 11:~ 
P,u Arti1 1~>= e.1a1 Ptak Htight (Al: 0. ::: 
Background Pie ArH (~): 1 Background Pk Ht1ght '. Al: ~.225 
Bl,1nk Corr,cttd Pie Ar l~l: 181 
Concentration (ug/L : 48. 4 
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Pb ID: L4924-2 Sta. No. : 1113' A/S Pos. : 25 Datt: 17125/95 

Rtolic:att 1 
Ptak Aru ( A-s l : L 198 
S.Ckground Pk Arta <A-sl: a.SSJ 
31ank Corrtettd Pk Aru (!Hl: i. 198 
Conc:tntrat ion (ug/L l : 83.i 

~,covtrv is 106,4S 

Tiu: 11:2' 
Ptak Htight (Al: i.229 
Bic:kground Pk He ight (Al: a.202 

____________________ ...... _____ _ 
Pb ID: CC!J Sta. No.: 848 A/S Pos,: S Datt: 17 /25/95 

il tolic:1tt I 
Ptak Arta (A-sl: 0.248 
B~c:kground Pie Arta <A-sl: 0.313 
Blank Col"T'tc:ttd Pie Hl"ta <A-sl: i.247 
Conc:entr1t ion C.ug/L l : 1 es. 7 

QC ,a•ole is within range ae.a - 129.a 

Ti•t: 11:32 
Ptak Height (Al: a.32, 
Bic:liground Pk Htight (Al: 1.114 

lOb?,o 

Pb ID: CCB Ste. No.: 841 A/S Pos.: 8 Datt: i7 /25/95 

~,olic:att I 
?uic Arta (IHI: •• 008 
B.ac:kground Pk Arta :IHI: 9.260 
Slank C~rrtettd P~ Arta <A-sl: • .081 
C~nctntration <ug/L l: -0.4 

OC sa•olt is •ithin range -3.0 - 3.1 

Tiu: 11:35 
Ptak Htight (Al: 0,011 
Bickground Pk Htight (Al: 0.M9 

/ 

ilb ID: PBW729PG Sta. No.: ~ A/S Pos.: 26 Datt: i7/25/95 

~,olic:ah 1 
Ptak Aru (IHI: • .NI 
Sac:kgniu11d Pie Arta <A-sl : a. 225 
3lanlc Correc:hd Pie Aru (!Hl: •. al2 
Conc:tntration !ug/L l: -t.8@ 

ID: PBW729PG 

~tplic:ah 1 
Ptak Arta <IHl: a.1il6 
9ac:kground Pie Arta (A-sl: 0. 291 
Blank Correc:ttd Pk Art~ !IHI : L 185 
Concentration !ug/L l: 42.& 

Recovery is 188.41 

Ti•t: 11:41 
Ptak Htight (Al: 0.085 
Bickground Pk Htight (Al: 0.075 

A/S Pos.: 26 Oat,: i7 /25/95 

Ti•t: 11:44 
Ptu Htiflt <Al: I. 1~ 
klcground Pie Htight (Al: I. a65 

Pb ID: . L.CSW729PG Stq, No.: .844 A/5 Pos.: 27 Datt: 17/25/95 

Rtol ic:ah 1 
Ptak Aru <IH>: La52 
3ackground Pie Al-ta (!HJ: 1.213 

Ti•t: 11:47 
Pta1c Htight (A>: e. an 
Bickground Pie Height !Al: ~. 072 

APP E-35 

----- - - --- ---- -

0 

31[ 



WHC-SD-EN-Tl-301, Rev. 0 
Bl~k Carrtettd Pie Ar~~l 
Conctntration (ug/L ~ } O J1io_ 

Pb ID: L4947-1 Sta, No.: ee845 A/S Pas.: 28 Datt: 07/~/95 

~tol icah l 
~!ik Arta !A-s): -t.aeJ 
Baci<ground Pk Ar!a (A-sl: a. 358 
Blank Corrtdtd Pk Aru !A-sl: 1.a84 
Concentration (ug/L l: -1.4 ~ 

Tiu: 11:51 
Ptak Htight (Al: a.• 
oackground Pk Htight (Al: •• 128 

~------~-·....,_ ______ .. _____ __ 
;!) ID: L4947-l Sta, No,: M46 A/S Pas.: 28 Datt: 87/25/95 

q,ol icatt 1 
Ptak Arta !A-sl: 0.!94 
Sackground Pk Area iA-sl: 0,321 
Blink Corrected Pk Arta <A-sl: 0.183 
Cincentration (ug/L l: 41.9 

Tiu: 11:53 
Ptak Height !Al: 0.157 
Sackground Pk Htight !Al: ll.123 

Sta. No.: 847 A/S Pos.: 29 Date: a7/25/95 

~tol icatt 1 
P!ak Arta !A-sl: -,a, a02 
Background Pk Arta <A-sl: 0.365 
Slanic Cm-tchd Pit. Ar!a <A-s l : •-~ 
C~nctntration !ug/L l: -a. 9 @ 

Tiu: 11:56 
Ptak Height (Al: 0,N7 
Sickground Pk Height (Al: •• 135 

-~ 
9!1 iD: L4947...; Sta. No.: 08848 A/S Pas.: 29 Datt: 07/25/95 

Rtolicah 1 
Ptak Ar,a (A-sl: 0. 183 
Background Pie Aru !A-sl: e. 323 
Slink Corrtdtd Pk Arta !A-sl: 0.102 
:ancrntration (ug/L l: 41.& 

Tiu: 11 :59 
Ptak Htight "(Al: ll.153 
Siclcground Pk Htight iAl: i.123 

Pb ID: L4947-f>D Stq, No.: M49 A/S Pas.: 38 Datt: i7/25/95 

Rtolicah 1 
P!ak Arta IA-sl: -t. N2 
Sackground Pk Arta !A-sl: 0.338 
Blank Corrtchd Pk Aru !A-sl: • .all 
:onctntratian (ug/L l: -1.2 ~ 

Tiu: 12:82 
Ptak Htight (Al: i!l,li!la7 
Sackground Pk Htight !Al: •• 121 

Pb ID: L4947-f,D ~ Sta. Na.: ~ A/S Pos.: 38 Date: 07/25/95 

Rtclicatt 1 
Puk Aru IA-sl: a.115 
Sackground Pie Ar,a IA-sl: 0.326 
Blank Carrtettd Pie Arn IA-sl: 0.194 

Tiu: 12:85 
Ptalc Htight !Al: 0.153 
Sackground Pie Htight (Al: 0. 122 

APP E-36 
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Conc:tntration <ug/l ): -Z.4 

Rtc:overv is I 88. 9S 

----------------------------Pb i::l: CCV Seq. No.: BSl A/S Pos.: S Date: i7/2S/95 

Reel icate 1 
Peak Area !A-sl: 0.247 
~ckground Pk Ar,a <A-sl: 0.2i2 
Blank Corrected Pk Area (A-sl: 0.24& 
Conc:!ntration !ug/L l: ta5.2 

OC sa•ole is •1thin rangt 88.0 - 129.0 

Tim 12:89 
Puk Height· IA): a. 351 
Bac:kgr,und P~ Height IAl: a.as9 

/DS1-a 

Pb ID: CCB Stq. No.: 80eS2 A/S .Pos.: 8 Date: 117 /25/95 

Re:; icate l 
Pea~ Area <A-sl: 0.•1 
Background Pk Area (A-sl: 0.215 
Blank Corrtcttd Pk Arta <A-sl: • .M 
Concentration (ug/L l: • .1 

OC sa10le is •ithin rang, -3.0 - 3.0 

Ti•t: 12:12 
Ptak Height <Al: 0.ia08 . 
8ickground Pk Height (Al: a,373 

/ 

Pb ID: L4947~S Sea. No.: a08S3 A/S Pos.: 31 Date: 07/25/~S 

Rtol icah l 
~,ak Ar,a <A-sl: ~-~ 
3ackground Pk Area 1A-sl: 0.384 
5lank Corrtc:ted Pk Aru (ii--,.,....,-..iu 

~onctntration (ug/L 

ID: L4947-lli 

~eolic:att 1 
Peak Area (!Ml: •. all 
Sick ground Pk Arta (!Ml : I. 311 
Blank Corr!cttd Pie Arn (IHl: --t.112 
'Concentration (ug/L l: •.~ -~ 

~ 

Tiu: 12:15 
Peak HtiQht IA:: ~.~i3 
8ic:kground Pk Heignt !Al: a. 146 

A/S Pos.: 32 Date: 07/~/95 

Ti•t: 12:18 
Ptak Htight (Al: a.aes 
kkgNund Pie He1gnt i~l: a. 118 

ID: L4947-lli ~ Stq. No.: 8lll5S A/S Pos.: 32 Oat e: a7 /2S/9S 

Reolic:ate l Ti11: 12:21 
Peak Area (A-sl: 0. la5 Peak Height (Al: a. 172 
Background Pk Arn (IHl: 8.289 Biclcground Pk Height (Al: 0.109 
Blank Corrected Pk Aru (IHJ: 8.114 
Concentration ( ug/L l : -Z. 2 

--------------------------ID: L4947-21 Seq. No.: 856 A/S Pos.: 33 Daa: a1:2~;95 

Ti•t: 12:24 APP E-37 3 1 E' 



Puk Arn (~sl: -t.•1 
3ack"ground Pl< ~,a (~sl: L ~9 
Blink Corrtdfd Pk Ar-u (A-il: ~ 182 
Conc,ntration (ug/L l: • .8 ,......_ 

~ 

WHC-SD-EN-TI-301, Rev. 0 
.. (' 

Pule Htight (Al: I. -
Bickground Pk Htight (Al: 0.138 

Ob !0: L~~47-21 StQ. No.: '118857 A/S Pos.: n· Datt: i7/25/~S 

~,ol ic:1t t ! 
Ptik Arta (~sl: i. !B4 
Background ik Arta (~sl: e.343 
~iank Corrtcttd Pk Arta (A-sl: 8.1M 
Conc,ntration (ug/L l: 42.0 

~!COY!ry is 107,li 

Tilf: !2:27 
Ptak Htilµlt (Al: 0:1&7 
Background Pk Mtignt (Al: 0,132 

Pb ID: L4947-26 SNi, No.: 858 A/S Pos.: 34 Datt: i7/2S/9S 

~,clicah 1 
Ptak Ar,a (~sl: 0.082 

Tiu: 12:30 
Ptak Htight (Al: 0.0e6 
Background Pk ~ight (Al: 3.378 3ackgMund Pk Arn (~sl: i. 229 

Blank Corrtcttd Pk Arta (~sl: i.01ill 
Conctntration (ug/L l: 0.3 

<§) 
A/S Pos.: 34 Date: i7/25/9S 

~,olic:att 1 Ti1t: 12:33 
Ptak Ar!a (~s ) : 0. 107 Ptak Height (Al: a. 172 
Sackgr~und Pk ~n !~sl: 0.198 Background Pk Mt ight (Al: 0.a&3 
Blank Col"T'!cttd Pk Arta (~sl: 0. 107 
Conctntration (ug/L l: 43,3 

RtCOYfl"V is 101.si 

:,b !D: CCV Sta. No.: 08868 A/S Pos.: S Oat t: 07 /25/95 

'tolicah 1 
'•ak Area (~sl: 0.252 
oackground Pk Ar-u (IHI: L 251 
Blank Correcttd Pie Arn (IH}: 8.251 
Conctntration (ug/L l: 117.3 

Tin: 12:3' 
Ptak Htight (Al: i.367 
Bidcground Pie Htight (Al: i. a88 

OC sa10lt is •ithin ringt 88.1 - 121.1 ( ~ 

Pb ID: CtB StQ, No. : a&l A/S Pos. : 8 Oat t: 07125/95 

Rtclicatt 1 
?uk Arn (IHI: i. eat 
oackground Pk Ar-ta IIHl: e. 191 
Blank Carrtcttd Pk Ar-ta IIH}: •.
Concentration (ug/L l: -t.1 

OC sa1plt is •ithin range -3.i - 3.1 

Tiu: 12:3' 
Ptak Htight (Al: 0. ~ 
S.Ckground Pk Htignt (Al: 0.065 

/ 
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PW0 

ACCOUNT NAME 

LAL BATCH NO. 

9513383 .. 1 SD-EN-Tl-301, Rev. 0 
LOO::HEEO ANALTTICAL SERVICES/ DIGESTION BENCH SHEET FOR SOIL SAMPLES/ BSl01 

WORKSHEET NUMBER: 7000 FURNACE METALS_19269 

: Westinghouse Hanford C 

: .:?O'/-wri Z ~ 

DATE ASSIGNED 

DATE DUE 

DATE COMPLETED 

: 15·FEB·95 

: 115.41' 
: :Zll-Jv1--C...5 

SUPERVISOR'S INITIALS 

ASSIGNED ANALTST 

ANALYST SIGNATURE 

~,-,...,, 
"5c<L 

MATRIX 

DIGESTION TYPE . 

HEATING METHOO 

SOIL LCS SOJRCE:-"--NA-___ _ SPIKE SOURCE:9::s"//~ 

7000 FURN1CE METAL·S 

BLOCK L HOTPLATE MICRO\,IAVE - (TEMP AND TIME: qs,~Jb 

------
SP.! ICE- SOl.~!:: -======SP I ICE SOURCEr---" ------

; 

NO QC: :·· ):·uf... ro/ ·::_ CLIDT. ID: . 
· SAMPLE SP I KE ACID FINAL SA 14? L ~ DES CR I PT I ON 

VOLI.JIE VOLUME C O L 0- it· . SOLID~ C~ENTS 
(llll) _<nt._>:_ INITIAL FINAL TEX:RE ARTIFACTS (ARTIFACT DESC) 

/.:1.5 .¼,.O~ j3/ovr,_ ..dorlu.., ,·; 
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